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BAdrak Introduction

2* Adrok funded Case Study showing comparison between Adrok’s H10d Deep Scan
(down to 6000ft) blind results and the ground-truthing data provided by drilled logs.

% The data was collected in the Kern River Qilfield, near the CP_001TO location. It was
collected during November 2017. Site access kindly provided by Chevron.

A.

% The interpretation was made blind (2018Q2), and CVX provided some verification of
the depth for the main layers, without releasing the drill hole results.

2 Adrok obtained the drill log for Knob Hill and CP_001TO on March 2019 from EPI Group.

%* The work presented on this report is a ground truthing interpretation completed in
May 2019.

~ Adrok completes |
- ground-truthing ,
verification. /

Data processing

EPI group
provides drill-
logs.

and blind CVX confirms

interpretation.

depths.

e November 2017 * June 2018 e January 2019 e March 2019 * May 2019

© Adrok Ltd. 2019 I -‘!S 3



Hdl‘Dk® I_O Catl O n | || 2 Kern River Oilfield, California

© Adrok Ltd. 2019

2% Adrok collected ADR at site “H10_ADR”
EEERAE %: Site is 2676.4ft away from the location of the Knob hill

U5 drill log (KH_WVD1) which was used for the deep

' / comparison.

For shallower comparison, drill log CP_001TO was used,
only 98ft away from H10 _ADR

Total depth at both drill logs for ground-truthing is -
cefom's 5469.16ft under sea level (-6050ft from the surface).

Coalinga

San Ardo Kettleman Hills

| Location of the Deep Scan | b i Legend

At the Kem River Oilfield. ¢ CP_001T0
‘ . . IR ® H10_ADR

& KH_WVD1

3

N

10001t

Location of Knob Hill drill hole at KH_WVD1. Location of H10d V-Bore and WARR, The staron the left marks the position of the V-Bore.




Adrok Kern River Formation
Stratigraphic Framework

KERN
RIVER
M

Kern River

PLEISTOCENE-
EAST PLIOCENE

OLIGOCENE

Courtesy of Chevron EOCENE

BASEMENT
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A.

dro

Components for Ground Truthing

2* The comparison is made between Adrok’s interpretation of the data at H10 and the Knob Hill and Clampitt TO-1 drill reports.

%* This slide indicates some key facts about the components used for the comparison.

ADR Deep Scan ADR Zones CVX Knob Hill Integrity Report ADR Knob Hill Interpretation
KH_WVD1 03060652 DATA 2019-02-15

Dielectric Constant

50 T8 10.0
0+ —
o
1000 — H o . '-_, :
- CVX CP_001TO Drill Report =
xy 02928992 DATA 11-18-2010 __ = SE =i
= 2500 =f= =" : e :
‘= 2000 B ol |
= £ 000 - B
! k 3500 | . ‘% ‘. -
= E ?.' ‘
5200 = "=
6000 . ¥ . E . =
e b
500 N Mo
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A.

Adro Methodology

% The following slides will display the results of the ADR zonation for H10d based on:

2 Correlation Method (signal-to-noise)

2* Bandwidth Harmonics (energy, frequency)
2 Elog raw data (energy)

%% Weighted Mean Frequency (WMF) raw data

2* Dielectric Constant log

LA

- Along with the above, a table will accompany the completed zonation that contains the log response for
each of the graphs above in every zone

QM

% 15 zones have been identified in H10d based on changes in data trends

B R ™\
] : 2) EWMF & 3) Correlation 4) Bandwidth
B Harmonics Method Harmonics 1
1\1 « EWMF: Elog an{;\, N \
WMF Extraction of the following:
. Enermf _ Extracted at 2 Sanawidth
. AMMONICS: fr.E UEnCcY ranges: "‘ AMawl
iﬁﬁﬁ H10d EGamma, EADR, . . : Harmanic ratio
o EDD[%]m EMean, ESD . 1-5MHz « Energy %
: « Freguency « 5-10 MHz « Energy Density %
Harmonics: = Freguency %
FGamma, FADR, « Total Frequency %

\_ Y, \_ FMean,FSD / \_ ) \_

© Adrok Ltd. 2019 .15




RAdrok ADR Zones: How to get from A to B?

A B
The ADR data The Interpretation for ADR Zones

WMF ectrics | Correlation Method | Bandwidth Harmonics WMF i Adrok Zone
) 150 ?Iel ~“g g Lasi Rveragu High mﬂu gates 190 ?Iel 15| Interpretation
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A.

Depth (ft)

Correlation Method
(=] L-gmh i

Bandwidth Harmonics
A @ iah "

5- LOMH2

Adrok Zone

- | Interpretation

500 —

1000 —

1500 ——

2000 —
2500 —=

3000 —

3500 —

4000 —

4500 -

5000 —
5500 —

6000 ——

6500 —

1) Correlation Method (data)

Statistical analysis of the consistency and variation of the many thousands of
measurements taken at a particular depth interval.

During a repeated scan at a fixed point, 1000 frequency traces can be repeated up
to 100 times, to produce up to 100000 wave packets, increasing the signal to noise
ratio and allowing higher resolution.

In the time domain before any depth conversion, these responses are stacked.
Functionalities within Adrok’s software are then used to relate the responses within
different frequency bands with each other. These include raw correlations between
individual frequencies, and a stacked correlation for all of that band (y) as well as
the associated standard deviation (o). The correlations are calculated in windows
over a certain time interval, which typically corresponds to a depth interval of
between 40-60 meters.

While the approach can be calculated for any frequency band, the bands which
Adrok have historically found most useful in a geological context are 1-5 MHz and 5-
10 MHz.

Where the correlation value exceeds the standard deviation calculated, it indicates -
in a relative sense - that a more consistent correlation is occurring between
frequencies and traces within that band, within an interval where the individual
frequencies themselves are also behaving more consistently. This is most especially
true where the standard deviation (SD) is lowest. Such zones of correlation > SD,
where SD is also low, can be thought of as intervals with stronger more consistent
reflectance. For this reason, the difference between correlation and SD for a given
frequency range is also sometimes shown as a curve alongside the raw data.

R ¥



© Adrok Ltd. 2019

Depth (ft)

1) Correlation Method (Interp.)

 Correlation Method, Bﬁ:‘f""”ﬁf‘.ﬁ: ???? :; f.cs Elog J_ WMF _ [Dielectrics | ; r-::';:‘;:;:gzn
G HHHHHHH —— .01 03|90 190] 5 10
500 ——

1000 —
2000, / e
2500 = e
3000 12 A S

— ,“_-‘--
4000 — / L —— =
4500 — / s

_‘ = 7 TR il ST TTTSTTTRRRRRRRSS=,

5000 ——— [

— | | | | r——
5500 — //
6000 4= — /
o 0T s o A

2 The red lines mark the

start of great peaks, or
of areas where a
Correlation band (either
1-5 or 5 to 10MHz) gets
considerably stronger or
weaker.

** The dotted black lines

mark the start or end of
medium peaks, as well as
minor changes in trends.
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2) Bandwidth Harmonics (data)

|
| _|Correengn wethed sanawiaty armorics | oo | wur pieecrics 1ierrionn| Received signal run through Fast Fourier Transform (FFT)
analysis. This takes the received resonating signal in the
e time domain and resolves it into its key harmonic
00 —— ] constituents in the frequency domain.
adl The number of bandwidth harmonics recognised above
m— | noise levels is then recorded for each time interval, and later
converted to depth.
2500 —
= 3000 = ] The values are classified relatively to their populations and
g values and assigned to Low, Average or High bands.
0 3500 —
L A High
— = J e ow verage ig
4500 —
5000 — — < IE
5500 — — W
6000 — E < \
6500 — Rarme of Bwivaiues

Population graph of Bandwidth Harmonic values
© Adrok Ltd. 2019 showing how classes are determined.
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2) Bandwidth Harmonics (interp.)

L —
: Con‘ela:!:: Method sa:fwidmrg:.mu:;ihcs  Elog | WMF_|Dielectrics l;ﬂ:i;l::t:g-:n
— 2 The red lines mark stark
1000 — p— - .
| change of bands (i.e. second
1500 — : one in this snip) or the
change in trends, such as an
2000 — .
) of the increase of Low
2500 — s values (i.e. the first red line
- in the snip).
gBGOU—
8 3500 — 2% The dotted black lines mark
_— - — smaller changes, such as the
.......... — extinguishing of values, or
S | = when a line suddenly shows
5000 — E . up.
5500 — =
6000 —
6500 —
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3) Energy Log (data)

|
uCorreIall:!?uL\ Method Ba::deWidE'lr::frmu:Tcs Elog WMF | Dielectrics| ; :t:::':ezt:;zn
0 5 LoMHz Ll .01 .33 1305 10
500 — :_:

1000 — _;

g The Energy of a wave is proportional to the

1500 BK square of amplitude, so it is linearly related

2000 to the log of the amplitude.

2500 ¥ The Energy-log curve (Elog), is a measure of
2 3000 — 4 the total energy response from the depth
g X bin in question.

8 3500 — =
15
BE! .
4000 — 3 Sometimes low E-log values correspond to
I sandstones or sandstone boundaries,
4500 — = . .
—£ perhaps reflecting more energy absorption
5000 — = within them and at their interfaces.
:

5500 — 5

6000 — Zif

6500 — =§

© Adrok Ltd. 2019 : .15
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3) Energy Log (interp.)

O —
I:ICr.brrelail:!::umﬁ Method Bﬁ:‘wdwidtllr::frmurgics Elog WME | Dielectrics | ; :tz:::fezt:;zn
U E-ﬁHz 0.01 05140 15015 10
|3
500 — iﬁ
L
1000 — ;f
1500 — E
= — 2 The red lines mark the greatest
2000 — % — .
E o peaks and troughs, as well as major
T ;: —t‘__-—g—n- .
2500 — = y 2 changes in trends.
= -
| 3 —
£ 3000 — E —1
% é d? AL o
5 00 (Y I _— < %* The dotted black lines mark smaller
=TT changes, such as smaller troughs and
."r_; = . .
4000 — é """""""" {:-5 peaks within a trend.
4500 — "i
=
1=
5000 — :'ET
5500 — ?
o
6000 — E
6500 — K
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4) WMF Log (data)

-
DCnrreIallz!gﬂ Net:hotll Ba::'wdw.'dibm::?rmu:ﬁcs Elog WMF  |Dielectrics I.n'.:dr:k ztu;e
[ m— 7 : A Y L‘J-!_l}-_ L‘U 5 10 ntarprataton
500 —
1000 — 3,
1500 — _Z
o For ea'\ch particular frequency res!oo-nse, the
associated energy over a depth bin is
RI08 Fal multiplied together with it.
£ 3000 ;
£ B This is summed for all the contributing
— =8 frequencies, and then the result is divided by
—— the total energy observed for all frequencies,
to give the weighted mean frequency.
4500 —
5000 — :_:
5500 — “
6000 — “
6500 — i

© Adrok Ltd. 2019
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4) WMF log (interp.)

. Dt:orﬂz|.15t1_!?:q“;1zmew:ho:ll Bandwidth Harmanics . Elog: 5 wMFl*‘J? i I*.::g:::;:;ﬁ“
500 — _i_
1000 — EJ
1500 — _._}’ii:
- e T 2% The red lines mark the greatest
T =y peaks and troughs, as well as
= i i
2390~ o L) major changes in trends.
=] 4 =
g 3000 — ,_; ..... ‘_“i:__
£ = — 2 The dotted black lines mark
8 3500 =
= smaller changes, such as
4000 = £ | smaller troughs and peaks
Y R - within a trend.
4500 — e
5500 — I
6000 — ::;:
6500 — =i

© Adrok Ltd. 2019
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(=, 5) Dielectric Constant Log (data)
 Correlation Method | Bandwidth Harmonics | Elog | wWME |Dielectrics Iﬁ:dﬂ;k 2‘03‘-‘
Y — L e it __lp.ot o.3)on 1605 __-'_I:_-_. nterpretation
500 — =
:
1000 — — . _
£ Dielectrics have been calculated from two
1500 — e independent methods: Ray Tracing and
| - 2 Normal MoveOut (NMO) methods.
N = Dielectrics calculated every 5ft depth.
g3000— _‘__J;
§ & The value to subsurface geology is that
SR 5 hydrocarbons typically have a very low
—_—" I dielectric constant — between 1 and 5, (air and
) a vacuum ~1), water has a very high one (~80)
4500 — 3 .
& and most rocks are in the range 4-12, though
5000 — £ some pure exotic minerals and clay rich
LS mixtures go higher.
5500 — 3
3
6000 — |
4
3
6500 — Z

© Adrok Ltd. 2019




RAdrok | | |
orox 5) Dielectric Constant Log (interp.)
. DComla:{!s:u% Method | Bandwidth Harmonics | Elog | WMF_|Dielectrics|; r&:::':;:gzn
=
500 — é-
1000 — ,s-
- ==
El_:u"- Al °
2000 — = = 3. ¢ The red lines mark the greatest
= /I ; """"""" peaks and troughs, as well as
2500 — . 3 . .
T 3 major changes in trends.
g 3000 — £ }.
£ S = ., .
& 3500 £ ; 2* The dotted black lines mark
3 = smaller changes, such as
4000 — e i —_‘-——-
= — - » smaller troughs and peaks
4500 — i within a trend.
5000 — 55 7
5500 — é_
6000 —
- e
6500 — =
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6) Interpreted Parameters

Adrok Zone
Interpretation

gCorrelation Method | Bandwidth Harmonics | glog | wWMF [Dielectrics
5

Low Avaragn High

0 5- 1OHH; .01 0.3 1594 10

1
=

|

500 PR =

™

1000 4 .

[
|
I
|
P

1500 F=———

2 The red lines mark the starkest of

Wmﬂfww A ‘HM‘I AP

L J.! & ”II A!, h.]"l‘l r "L“rl,lq"' ] I.'\ rl i) |." i

M| th"!ﬂ'ﬂ"'v"""" Pl LW 2

2000 000000 R 1 K- XN
s i | value or trend changes over the
2500 — - whole panel of parameters
— g '3
- = _35_

£ 3000 ~ T T3 =1 =
= i ::-_? > AU o
£ = & = 2% The dotted black lines mark the smaller
a 3500 = = | £
= Al |3 - changes, such as smaller troughs and
4000 § S ;' peaks within a trend, or small changes
— —— & | £ in the distribution of values.
45004 S S 3
= R
5000 = 2 S i i
— 3!t
5500 e 2 |2 ;‘g
:_ e .}r j__—::_.’ ...... _? .
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A

Correlation Method
0 Loatl L

500

Bandwidth Harmonics

Elog

s
z
b

Dielectrics

Adrok Zone

1000 —

1500 —

2000 —

2500 —=

3000

Depth (ft)

U
o~

3500 ==

4000 —

4500 —

5000

5500 —

6000 ==

6500

Low Avaraga High aales {50 o | Interpretation
| TB—O —a—71
| i &
I = =
l = = 1
! =" —
| = xe
é 5_]—— _.g o 2
L
= K - SR
| e —
= Ll =
| = i 4
{- ';__-_ ..E..
o — Z 1
& = ——
z 5= 5
= = =
=12 | =—
= = =
T _*2'; — -
U= 0 e
3l 2] = 2
- bd =
E {3 =
=Rk i?ir g
=] ‘;;:
; _l'_-‘. 3
3 B =
=
T TET 3
| el (1
B | 10
=l = £
[ 3| |4 2
B e — U
Bl & 12
B o | S e it
T T
1 = !
Bl= [ )
T= = 7
= :‘__. . _;‘: .
= - -

7) Joint Interpretation

To generate the final ADR zones, an
average depth value for each line (red or
dotted) is calculated by seeking the
nearest common line.

The red lines will end up determining
the start and end of the ADR Zones, as
well as the amount of Zones.

¢ The dotted black lines will end up
determining Sub-Zones within each
ADR Zone, potentially identifying
gradational contacts or more subtle
changes.

20
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A.

8) Visualisation of Zones (1)

Correlation Method
(") 1-ami L

5-10MHz

Low

500

= —— )

Bandwidth Harmonics

Avaragn

High

Elog

.01

Adrok Zone
WMFW E ielectr!gs Interpretation

1000 4

1500 —

2000 —

2500 —

W
o
o
(=)

Depth (ft)

3500 —

4000 —

4500 —

5000

5500 —

6000 —

6500
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After the ADR zones have been
stablished, each Zone is assigned a colour,
and each Sub-Zone a subtle variation of
that colour.

This process is done for each parameter.

2* The Correlation Method

M
u
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A.

Correlation Method
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8) Visualisation of Zones (2)

After the ADR zones have been stablished,
each Zone is assigned a colour, and each Sub-
Zone a subtle variation of that colour.

This process is done for each parameter.

2* The Correlation Method
:* Bandwidth Harmonics

o
u
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Depth (ft)
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8) Visualisation of Zones (3)

: Correlation Method | Bandwidth Harmonics | Eiog | WM _|bielectrics Hosadrinid
— i
— = 1 )
500 —f— s i :
== E N = ——
00— 1 AE 5;_ 2
1500 B T Bl f
— = = 5 .
- — 1 % = é_ After the ADR zones have been stablished,
B < - o each Zone is assigned a colour, and each Sub-
2500~ — e %— ” Zone a subtle variation of that colour.
- = = . .
2000 NS This process is done for each parameter.
- s e (B IS 8
— — =
3500 = A= & ? 2* The Correlation Method
woos - =1 5 2% Bandwidth Harmonics
- 1 = x
— % e %* Energy Log (Elog)
= == B 11
5000 —= G i I
i T I 3 -_:;—_? ‘5_ 13
i T A el | FrsTrESTTETT —— 'S;E’ -1- _,‘.: —
g e— SR
= — — 'i“. % ia
6000 = — — = ;
=== = HEn -~ 15
6500 o — = z
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8) Visualisation of Zones (4)

Correlation Method

a1 uN"l «r“U i
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Bandwidth H i . Adrok Zone
" e DmElug |y, WMF | Dielectrics |yt orpretation
e |
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After the ADR zones have been stablished,
each Zone is assigned a colour, and each Sub-
Zone a subtle variation of that colour.

This process is done for each parameter.

2* The Correlation Method

o

%* Bandwidth Harmonics

o

2 Energy Log (Elog)
2 Weighted Mean Frequency (WMF)

(
"
«u
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8) Visualisation of Zones (5)

Correlation Method
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|y, WMF | Dielectrics |yt orpretation
-_g;_ .-j
= = 1
2 = s
A 5] 5 2
i —
g £
B - S bl
| £ ] > 4
; E- 'L_- _-_'_—_ ......
ST j s
| = = 5
= —
(B £
S =
= I
| S
==

]

(73]
(=)
o
(=)

Depth (ft)

(¥
Ul
o
o

o

il Al i, "ﬂm \-"'I;'\"'lL}:._h

5
Ll e 10
__§ = g
EEs &
JL el % 11
| N 12
= T
: i 13
2
S 5
s
3 o —
= =

After the ADR zones have been stablished,
each Zone is assigned a colour, and each Sub-
Zone a subtle variation of that colour.

This process is done for each parameter.

2% The Correlation Method

o

% Bandwidth Harmonics

o

“ Energy Log (Elog)
% Weighted Mean Frequency (WMF)

o

% Dielectric Constant log (Dielectrics)

"
n
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8) Visualisation of Zones (5)

Depth (ft)

Correlation Method | Bandwidth Harmonics : : Adrok Zone
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After the ADR zones have been stablished, each
Zone is assigned a colour, and each Sub-Zone a
subtle variation of that colour.

This process is done for each parameter.

KU
M

- "4 -

v,

v,

v,

", Qe Qe

"

M,
“

The Correlation Method

* Bandwidth Harmonics

“ Energy log

“ Weighted Mean Frequency
* Dielectric Constant log

And to complete the process, the ADR Zones
The next slide shows a very detailed

breakdown of the behaviour of each of the 5
parameters within each of the 15 detected

ADR Zones.
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ADR Zones Summary for H10d

(Delivered in 2018Q2)

Correlation Method | Bandwidth Harmonics Adrok Zone
- L Avarag Hg Interpretation | ZoneTop =z = _ -
Zone CORRELATION MIETHOD ELOG WNF
4 | Depin i) - et i
1 [+] Loz siznatures indicative of zain
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With the exception of two minor Diominatad by average walues with low Top marked by a sharp, lange Top marked by & sharp, hrge P 3 Be
2 750 peaks, both frequencies do not rise | walues giso present throwghout. One high trough with values moducliy peak with values mroducliy = ;‘MO g, i
3 abowt the 5D, prasent. decreasing with depth. increasing with depth. |
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2000 — MO with depth.
6 iith the sxception of three minor | Dominated by sversme waloes with low Fluctistion of vahues betwman Fluctuation of values hetwesn PR e
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2500 about the S0, of zone. increasing trend. decreasing trend. §
= Top of zone s marked by 2 Grge: peak - sty ol Fiucthuation of watves batwesn flarze fluctuation of vahoees)
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smater peaks in the 1-SMHz present |  and high values present throughout. _:Im 'l:m- o m:ﬁ" decreasing trend. Lange peak of values gradually
3000 — throughout nest of 2one. o s ) present in maddie of 2one. decreasing with depth,
'B [With the exo=pticn of a minor peak inl  Dominated by averame vahoees with low | Top marked bylange troush with | Top marked by alange troush Minas fuciuation of
2880 |the 1-3MHz, both frequencies do not | values also present throughout. One hizh| an oversdl increasing trend with whth an overall decreasing 5 = -
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4000 —
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— ¥ in LTINS % 3 . & rall Increzsing trend in values rall decreaing trend in tuctuation of values
5500 i Peakz in both es that ”'“ﬁ“f"‘““"’n“:’“‘"ﬁ“‘”‘““‘* Cverat Overat E o
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5 15 it :ns'-ze:l’rﬂt depth, Mfﬁ?;:—tcpmu Low values dominate with anabsence of | Fluctuation of values betwesn Fluctuation of values batwesn Fluctuation of values
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Figure: {Left) Zonation for H10d, (Right) Summary of log responses for H10d. The table shows an overview of the 15 zones identified, providing common log responses foreach result within each zone.




Legend
© CP_001TO )
® H10_ADR

Location of the Deep Scan |
At the Kern River Oilfield. :

2* This diagram compares the Dielectric Constant (DC)
tracked during 2018 to the Fluid presence data from
CP_001TO ( 5ft corrected for elevation difference).

2* The CP_001TO report indicates the depths for Tar Sands,
Wet Sands and Oily Sands, those depths are highlighted
in the diagram.

2* The DC correlates with the water interval just below
140ft above sea level.

2* The DC tends to dip below RMS (the blue line) or present
a trough at the Oily intervals.

2* The comparison indicates that ADR is successful at
finding the wet and oily sands.

Depth from Surface (ft)
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Dielectric Constant for H10d
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Shallow Fluid Bearing Comparison

Dielectric Constant for H10d
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drok Deep Scan Comparison (1) - Summary

KH_WVD1_CVx Hid_ADR KH_WVDH_Cvx Hi0_ADR
T = Zones | Formation
= Zone 1 1
—y Zone 2 Saturated KR Zonel -
Zone 3 7 :
one 2 Saturated KR
Zone 4 Chanac
Zone3 Saturated KR
Zone 5 Santa M it
il Zoned Chanac
Zoneh Round Mountain Zone5 Santa Margarita
Zone 7 Middle / Lower Round Zone 6 Round Mountain
Mountain
Zone 8 Olcese ne 7 Middle/Lower Round Mountain
Zone 9 Zone 8 Olcese
§ Fresmanclewet: Zone9 Freeman-Jewett
Zone 10
Zone 10 Freeman-lewett
Zone 11 Vedder 1 Zone 11 Vedder 1
Zone 12 Vedder 2 et E——
Zone 12 der
Zone 13 Vedder 3 = I
Zone 13 Vedder 3
Zone 14 Vedder 4 / Famosa / Walker T
Zone 14 Vedder 4 / Famosa / Walker
Zone 15 Basement
[ Vedos [ santa Margarita E mevan B vedder 10 vedder 5 _ ook B Zone 15 Basement
B Saturated kgl Round Mountain O Lower Mcvan Vedder 2 Famosa 0o ST el
B Chanac B wmiddle Round Mountain Bl Olcese B vedder 3 walker 4TToT: ¥eALCWM Prry
O Lower Round Mountain [ Freeman-Jewett [] vedder AW Basement o ees, vaTZMa a0y

2% Most of the Zones relate very well in thickness with the formations.
2 Zone 15 relates spot on to the Basement depth.

2 The amount of distinct ADR Zones corresponds very well to the number of Formations identified/verified by CVX. .
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Deep Scan Comparison (2) - Summary

A numerical comparison has also been carried out to check on the depths of the Formations and Zones, as shown below.
2* The Freeman Jewett Formation is overestimated by 478ft, while the Olcese is underestimated by 352ft.
2 The basement is found 25ft deeper with the ADR Deep Scan.

\D

.“ The thickness of the Santa Margarita, and the Vedder formations has been prognosed very close to the drill results

2* The average depth difference for the tops is 125 ft. Over 6600ft total depth this represents 2%. -

\‘)

“ The average thickness difference is 174 ft.

soa B Zone 2 6207t 170 ft
Zone 2 W saturated ki _ : _ Saturated KR 254 fi B3 ft
Zone W Chansc Zone 3 790ft 2351t
o i Zone 4 1025ft 465 ft Chanac 937 ft 680 ft
- E . Zone 5 1490ft  380ft Santa Margarita 1617ft 363 ft
- - Widle / Lower Rouod Zone 6 1870ft 480 ft Round Mountain 1980ft 259ft
D ... . = 2
 indd D Occ3x Zone 7 2350ft B30Tt Mdl/Llwr Round Mt. 2239ft 634ft
Zonc? | NEEERC—= ;
"""" Froeman-lewstt Zone 8 2980ft 175t Olcese 2923 ft 527ft
Zone 10
Z 9 3155t Tt
Zone 11 - Vedder 1 i - i Freeman-Jewett 3450ft 967 ft
Zane 12 ! Viedder 2 Zone 10 37151t 885t
a 1 oier 3 Zone 11 4600 ft 155 ft Vedder 1 4417ft  237ft
sy | oxms/mmenivnte [ Zone 12| 14755 235R Vedder 2 4654ft 2541t
Zone 13 49901t 515ft Vedder 2 4008ft 492t
n fgars " i : _"_"- -
E ::i::,“d K,E ;::ur:dh;:nﬁ:lt;i'n E g:::r MeVan E Kﬁﬂeriﬁ L’:;‘j;;j .,— .;,—,—,-_. - -~ | fone 14 5505 ft 550 ft Vedder 4/Famosa/Walker 5400ft 630ft
e Round Mountai case edder alker ]
W Shanes a ml:g:' R'?::unddr:"lﬂaunt:rnr: ?:Hmm uwll{.j L::«ig ::Is:‘mﬂnt Zone 15 EﬂSEﬂ: Basement 6030 ft
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Discussion (1) — Deep Scan to 6000ft

Olcese and Freeman-Jewett discrepancy

1. The Freeman Jewett Formation is overestimated by 478ft.
2. The Olcese is underestimated by 352ft.

2% This is due to the boundary interpreted between Zone 9 and Zone 10, the diagram below outlines the features in the
parameters that led to this decision.

Correlation Method
0 A-SMHz 1

5-10MH2

Bandwidth Harmonics

Low Average High

Depth (ft)

' /;ﬁ)?Miﬂ‘:ﬁqm' ' ‘. .‘.

Zone9to 10
boundary
parameters:

Contact marked
by the end of a
sequence of small
10-5MHz

© Adrok Ltd. 2019

correlation peaks.

Contact marked at
the beginning of
several bands of low
values, and after
several highs.

H10d
Adrok Zone
Elog WMF |Dielectrics
s P P 2 o | Interpretation
5 e =
] ‘F L:t
_2 cu 5 8
T= 4
l = %
}:_ = < 10
...... -t f 2 g
< = 3
= = $
S | £ 2
= --‘g | f‘i _—i— 1 1
Sharp trough Change
and peak : from Zone 10 top at
3 increasing
respectively for R 3715ft.
Elogs and WMF bl
parameters. interval.

R ¥

Knob Hill

Olcese

Freeman-Jewett

Vedder 1

The contact between the Olcese and the
Freeman-Jewet is a gradational contact, which
makes the pinpointing of boundaries more

complex.
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i Discussion (2) — Deep Scan to 6000ft
Basement Identification

1. The basement is found merely 25ft deeper than in the drill log, it correlates to Adrok Zone 15.

&

2. The behaviour of the signal after the top of the basement was recorded and is distinctly different from the shallower zones.
2% This interpretation proved very useful and the Bandwidth Harmonics show success

Correlation i""‘lﬂl*h*llﬂ:l1 Bandwidth Harmonics
= 51-1%-'54‘: Lo iegh

Dielectri Adrok Zone
2 e r:g.s Interpretation

Average

5500

Vedder 5
Famosa

%
. ! _, -:‘. H‘E
— i
[ 1 iy :
= . Basement

14

Depth (ft)

S o ] 15
6500 —Sm e P I
Diminishing 1-5MHz | Bandwidth harmonicsloseall = Sharptrough and peak = Variabilty = Zone 15top at
band of correlation. high and medium values, only = respectively forElogs = for DCpicks = 6055ft. This depth is
low values remain. and WMF parameters. up in the calculated by

basement. averaging the top of
the zone at the rest
of the parameters.
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Closing thoughts
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Conclusions

" ADR is m scale resolution at km scale depth without wells or seismic

"= ADR deep subsurface predrilling measurements have been presented

as a Case Study
%: Chevron — Kern River oilfield, California, 6600ft depth

"* Results are very promising and warrant further research and

fieldwork to help improve these techniques

“ ADR can be applied to measuring subsurface temperature gradients
“ ADR can be applied to measuring subsurface movements of fluids

using Doppler Shift techniques

= “Digitally drilling” into the subsurface is the future of exploration
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Relevance to subsurface surveillance

Anomalous surface concentrations

e,

% Predrilling Depthing

Use ADR to provide subsurface depth
intelligence  to subsurface lithology and
surface geochemical expressions
3¢ Predrilling Heat Map
Use ADR to remotely map subsurface
temperature gradients from surface

¢ Predrilling Flow movements
Use ADR to monitor fluid movements
using Doppler Shifts in received  signals

© ORG Geophysical AS

Inexpensive, faster, greener, de-risking of oilfield subsurface intelligence
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