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INTRODUCTION
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KRIBI road, the ICMC company, which was awarded the contract for the works, conducted geophysical
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- Establish tomographic study proUles.

- Delne the depth of the rocky massif.

1 tiISESyl K2UiT2y1£ dHill-o2y LN2UESA 27 ISHaedioS&
- Present the mapping of the study area.

In accordance with ISO 8402, which governs all service provisions related to applied geophysics, the

Our study report includes:

- The consistency of the works (Measurements and raw in-situ data).
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GEOPHYSICAL SURVEY CAMPAIGN

tUSESyiil-a2y 27 (KS ti2eS0i

This report focuses on the geophysical study of the rocky quarry site in the village of NDONG in AKOM
HI £201-0SR ly (KS hOSI-y 5SLIHIGY Syl 2F iKS {2diK w3312y 27 /1-Y Sli22y6 ¢KS 2050005 14 2 143533 (KS

LI20Syal 2F (iKia 1jdzl-ie 121 dzaS ly iKS 02yalli0a2y 211 27 iKS 9. h[h=111 YharnYwl . L N2I-R 45052y
The site under study is referenced by the following GPS coordinates: 2.823309/10.558191.
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GPS : 2.823309/10.558191
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SITE DESCRIPTION
Orography
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Geological Context
Basement

The basement of the study sectors is part of the Pan-African domain of Cameroon, which is the
northwest extension of the Liberian-aged (Y 2800 Ma) Congo Craton, belonging to the "Yaounde
Group™ and cratonic of the Extreme South of Cameroon, this unit belongs to the "Ntem Group".

Soil

¢KS a21ta Sy02drylUSISR ISadztl Ti2Y LISR2t23101€ SP2fdza2y dryRSN I- KizY'IR 0B 1S 65St6SyS! Hod Riziity3
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(red or yellow) or basic, sandy-loamy, hydromorphic (characterized by abundant and permanent water
02yGSyAI 0K 1y 2031y10 Y 1-gSlie ¢KS KazY'dza f1-850 GHig Ti2Y mp 2 Hp 0YT 42Y SaY'Sd Y215 YI-{ly3
KSY &21d 27 HILNSON-0fS TSiatiiel TI-02dlI-6fS (2 I- G1NSie 27 Oi2LA 01yRyRY 20a Hp ty bIdST-Y
Wambé, 2010).

Seismic Approach

Cameroon is classiUed in seismic zone Ib with "low" impact seismicity but not negligible on structures,
according to the old seismic zoning of 1976 and as "low risk™ according to the new "seismic zoning of
/1Y Si22yh Sill-otEkSR 68 hw{thal 9Ria2y Mg h{95la9b¢h[hDL/I[ alt hC ¢19 /1adwhhb
CONTINENTAL SHELF".

METHODOLOGY OF INVESTIGATION
tUSaSyiil-e2y 27 IKS alailzy
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conduct the necessary tests and measurements for geophysical studies applied to geotechnics, aiming
Ii (kS SELK211-02y 27 (KS bShbD +iffl-3S vzl 121 (KS 02yalik0e2y 62114 2F (KS 9. h[h=111 Yhawt
Ywl . LIi21-RY 62 1-0KISES (KS @lHii2dza 2625000531 &S I-RKSISR (2 I- &S 27 &(SLIE Nl-y3ty3 T2Y (Sa LiyOILESa
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To conduct this study, the following team was mobilized:
- One Geophysical Engineer

- One Geotechnical Engineer

- One Driver
- Eight Laborers
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The equipment used includes:

1 hyS 255{1H (8LIS wSaldadhy SiSl

- One DC converter

1. 1-gSSa GhiK HNI-6fS 2Ll 65iaSSy ny+ IyR vn
- Four stainless steel electrodes

- 02 rolls of 100m cables on 02 reels

- 02 rolls of 500m cables on 02 reels

- Connectors

- Walkie-talkies

- One GARMIN GPS device

,,,,,

- One pick-up vehicle and miscellaneous small equipment.
¢Saia 72y RdgiSRI'yR/1-0d#-02y aSik2R
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9ESOtza2y 2F AIE onch LIN2UESA 2F SESOMNO0I NSaiaagile (2Y 2NILIKI0 aikRISa -y3ly3 Ti2Y tiRULS imii2 Mt
Galy3 |- 255{mH (LS wSalaadiy SiSi ¢KSAS Y SiK2Ra lyB2t4S Lil-aaly3 -y StSOMI0 0dNSya (Kii2d3K iKS a1t
0SiigSSy g2 OaSyl StSOiI2RSE IyR Y Sl-adzily3 (KS tyRazOSR Li2iSyal€ RIGSISYDS 6SigSSy g2 20KS
StSOi2RSAL \y2oy 14 Li2iSyal4 SSOM2RSAL ySIHI (KS 0dSyt StSO2RSas {ty0S (KS OdziSyd lyiSyalie 1
Y28y I'yR (KS Li2iSys 14 RIGSISYOS 13 Y SI-4d2ISRI 1 1 LI2a&1otS (2 RSISIY IS iKS IFLILIMISYT ISaiaadiie 27
the soil being studied via a microprocessor incorporated into the measuring device at the center of the
02yAIRSISR FLILIMIMidzAs ¢k LISy SESOM0It ISaiaadiie RSLISYRa 2y iKS 02yU3dil-a2y 27 (KS 0dNSyl
IyR L20Sysa 1€ StS0iI2RSa0

¢KS ISy NSaiaadiie 27 I- KSiSI23SyS2da iSuil-y 020NSaLI2yRa (2 (KS ISalaadiie 27 I- K2Y 23Sy524a
al'Y'S L2iSyalt RIGSISYOS Y SIadNSY Syl Li RSUSYRa 2y (KS NSaiaadiiel (KS 3S2Y Sile 27 (KS flHi2da
f1RSHAL 1yR KS HNy3SY Syt 27 (KS StS0ii2RS& ¢KSUS IS aSaSNIE StSOZRS 02yUail-o2ya dzASR ty
LIN-0a0SY =Syy/Sin{OKfdzY 6SNASIE =SyySIE Li2S1LIEST IyR RILI2A(STRILIZAS MIS (KS Y240 02Y Y 2y dzaSR
¢KS OK210S 27 (KS 0Sal 02yUail-e2y RSLISYRA 2y iKS &llii0idiS d2 65 1Y -SRI 61-073NRdzyR y21aS! IyR
02yaIRSUSRY 72 SEIY LIST (KS aSyaiafile 27 iKS 02yUadil-e2y 2 6SIa0H YR K2WT2yilf OKI-y3Sar (KS
StiS0a@S RSLIIK 27 lyBSaadl-a2y! K22yl 020501351 IyR a1yl iyiSyaiia

L aK20iR 6S y20SR KIHi (KS NISaiGadlaSa Y'SI-EdISR Razily3 LN2&lIS0ay3 IS 14SHI1-3Sa NStl-afS (2 43S
volumes of in-place terrain. These averages are even broader for deeper terrains. They are obtained by
ISL2llay3 (KS GIizS 27 (KS Y'SIadISR ISy NSaiaadiie 10 (kS 0SyisSl 27 iKS RSAOS 1yR I I- RSLIIK
RSLISyRIy3 2y iKS &lI-0ly3 0SigSSy iKS StSOii2RSar ¢KIa NSLINSASyiil-a2y Hi2éd 121 iKS 02yaili0a2y 27
Y IY'1-3S ly GKIOK (KS @125 27 NiSaiaadiie IyR RSLIGK IS y2i 1-0(dz1-f6

¢KS RII- IS NSLINSASYUSR dzaly3 I IIK 2 LISy SESOin01£ iSaiaadiie i2flySa Lii2gSR 191yl Riall-y0S
IH2y3 (KS 2058 fiyS IyR (KS {20l (SyalK 27 (KS 02yUadil-a2yh ¢KId 1a2flyS II-LK 1a OISR I- LIaSdzR2n
45002y 2F 204SIGSR I-LILIFISYE SESOMOIt iSaraadiies Li 1 I H5 3S0a2y GKSIS 20aSNGSR FILIMISYH SES0NOI-
Saiaadiie A1-4izSa 1S LGSR 2yiKS I-oa0iaal- 1-31yal (KS 0Syil- Lizale2y 27 iKS 02yU3iil-a2y I42y3 (KS
flyS IyR 2y (KS 2IRIy1-0S 1-91-yai (KS SaaY ISR RSLIK 2F lyPSaadl-e2y 27 (KS 45002yt taSiR2raS0e2ya
fSIR (2 I- RIAI2UGSR ISLNSaSytl-a2y 2F (KS SISOt LN2LISNaSE 2F iKS &idzRISR Y SRidzY 0 ¢KSIST2UST A 1
yS0Saale {2 lydSi ikS LiaStzR2naS0a2y4 (2 2001y 1- 38yiKSa0 Y 2RSE 27 {lizS SISOiN0I£ ISaiaadiie GKSIS
f1-4SH1€ I-yR 0Slia01€ HN-02ya 2F (NiS SESOM011 iSaiaadiie 27 (KS Y SRiizY” ILILISHB i 13 1452 yS0Saal-ie i2
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Approach and Chosen Device

1 Ity3 OMIISR 24z (KS t12ty3 1yR lyaill-a2y 27 016653 1yR SESO0M2RSE 142y3 I LI2ULST KIOK 1a R2yS
I'DSI 26aSNdy3 (KS Sy IyR I LISI2R 2F IShS0a2y 2 (g (2 tyiSiasoli (kS tyRIOMISR Li2lyi 1yR
geological features as accurately as possible, we gradually connect all the cables to the input of the
wSaiaa @ty SiSi

approximately 10% greater than the Wenner. The signal strength is lower than the former but higher
than the Dipole-Dipole. The point density is higher than the Wenner and slightly lower than the Dipole-
5125 RS@I0Se 1RRia2y14te! (KS Hll-y3SY Syl 27 StSO00Ii2RSA ly (KS =SyySin{0KtizY 6SN3SH 02y03dil-o2y”
allows, with an equal number of electrodes, to perform a greater number of measurements. Thus, a
more precise model is obtained.

These electrodes are arranged along a straight line symmetrically with respect to the center of the
survey.

-2 Y 2RITely3 (KS (201 {Sy3iK 27 (KS 02yU3dil-o2y tzASRI lyF20Y a2y 2y (KS SESOM0I£ iSaiaagiie I-i 20k SN
RSLIIKE 1 2001ySR 121 (KS al-Y'S tlyS 20 LIi20tS ¢KS ak 205N (KA £Sy3iKT (KS aK 12681 iKS LISySill-a2y”
RSLIIK 2F (KS OdNSyl fhySa yli2 (KS YSRIGYT IyR (KS YSIaiiSR StSOMOI ISaizadiie 1 (KSy 2yt
OKHI-0dSIEa0 27 (KS SESOdNOIE LN2LISNSE 27 (KS &dzLISHUOM-E f1-8SN& /2yBSIaSEer iF iKa tSy3iK 13 f2y3r (KS
OdSyd flySa LISySinl-iS RSSLISH iyli2 (KS Y'SRIGYT IyR dKS YSI-4mISR StSOGN0I NSaGadiie a (KSy
NSLINSASYil-odS 27 (KS SESOMOIE Li2LISNaSa 2F (KS RSSLISH f1-8Siae ¢Kia f1-gSi Y SI-adiSY Syt 1d YiyrY Iie
aliected by the superUcial layers.

¢KS OKIMI-0iSINaa0 RSAIOS 27 (KS (1Sa( 13 14 F2tf20aY

mesure potentiel injection RESULTATS
M N ~
Humus™ | 10
Gravilions l 20

Arglo
40

Roche
50

10 100 OO
Résistvité (Ohmm)

¢KS 1S4 20(1ySR 1y (KS USR IS NSaidedioSa K I-i NSLINSASYH yISTNI-ISR 2154 27 NS@idedlaSa TRY |-
certain volume of subsurface. From these values, we aim to retrieve the true thicknesses and
5
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ISaiGedlaSa 21 (KS fli2ia 62RISE LINSASYD (2 OKIMIOISITS (KS RSLIIKa 27 (KS &ldRISR a1iSy ¢Kial &S
represent all the measured values at the terminals of each quadrupole by points.
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E N.B. : — Dmox = Profondeur d'investigation = AB/S
o V Le sondage ci—dessus permet de relever 43 mesures.
é Pour loa mesure 37, on a : AB = 300 m ; z = 150 m ; D = 60 m.
g Pour lc mesure 29, on a : AB = 220 m ; z = 110 m ; D = 44 m.
Pour la mesure 14, on o : AB = 140 m ; z = 70 m ; D = 28 m.
A AXEY . AriN k% AR RN oA I,M_VN 1
CKS NSaidagiig 1 NSy o8 IKS IANY dflY p = ——2m—
I f
i . 1 1 1 1 e i v _a .
Where fis the geometric factor representec [—M 1w maT ﬁ], 0¢€ (Kdza oSty3 I Tlzy0a2y 21

the quadrupole.

With Vi and Vi ISLIISASY (KS Li2iSyala 26il4ySR I SS002RSE a IyR b 11S3L1S0a@S )

And | represent the current intensity.

1265091 (KSaS LIRalIS0ay3a Y SiK2Ra ISt SaaSyalHid 2y iKS yiSILNSil-a2y 27 (KS SO0l iSail-yos
27 (KS dSII-tys Li 18 yS0Saalig 2 aIS0ie iKI-i (kS NSaiaadiie 27 (KS al-Y'S 11201 Oly d1Hig RSLISyRIy3 2y (KS
environment, as shown by Archie's law given by :

pr =Ep,S, "=p,adp ™S

Where :

pr represents the resistivity of the rock.
Pw represents the resistivity of the saturating water.
S represents the water saturation.

P represents the porosity.
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F represents the formation factor depending on whether we have unconsolidated sediment or

well-cemented rocks.

a represents a factor dependent on lithology, whether the rock has intergranular porosity or

fracture porosity.

m represents the cementation factor dependent on pore shape and compaction.

¢KS OKIMI-00SINEa0a 27 KS LIRUESA 1yR KS Dt{ 0221RIy1-05a IS LISASYISR Iy iKS T2ti2lyA {1-6fSY

Length of Measurement

PROFILE Trail (m) Step Start Coordinates End Coordinates

P1-P2 540 m 10m Latitude: 2.823309, Latitude: 2.820427,
Longitude: 10.558191 Longitude: 10.562172

P3-P4 540 m 10m Latitude: 2.823067, Latitude: 2.820192,
Longitude: 10.558017 Longitude: 10.562010

P5-P6 540 m 10m Latitude: 2.822857, Latitude: 2.819967,
Longitude: 10.557858 Longitude: 10.561838

P7-P8 540 m 10m Latitude: 2.822658, Latitude: 2.819786,
Longitude: 10.557714 Longitude: 10.561694

P9-P10 540 m 10m Latitude: 2.822423, Latitude: 2.819551,
Longitude: 10.557533 Longitude: 10.561478

P11-P12 540 m 10m Latitude: 2.822188, Latitude: 2.819298,

Longitude: 10.557353

PRESENTATION OF TOMOGRAPHIC MEASUREMENT RESULTS

Longitude: 10.561244

Overall quarry plan

The studied area covers an area of 000000000 m2 on which 6 proUles were conducted and are
represented on the map below:

Profil 1
Profil 2
Profil 3

Profil 5 Profil 6

Profil 4

Google Earth
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wSadida 27 lyBSaa3l-iSR Rl

¢KS aliHiaya StS@l-a2y 27 (KS lyP#Saadl-a2ya ia (KS yl-idll- (SW-y -4 Xi &1-4 I (KS aY'S 27 242
lyUSIASya2y 6CSalldzIIE HaHmo

wSaiaagiie iI-otS 1-002IRy3 {2 iKS (8L3 27 Y 1Sl

Rocks Total Porosity (%) Permeability (cm/s) Resistivity (ohms*m)
Argillite 35 10-8-10-9 70to 200
Chalk 35 10-5 30to 300
Volcanic Tuff 32 10-5 20to 300
Marls 27 10-7-10-9 20to0 100
Sandstone 3to35 10-3-10-6 30to 800
Dolomite 1to12 10-5-10-7 200 to 10,000
Limestones 3 10-10 - 10-12 200 to 10,000
Metaschists 25 10-4-10-9 300 to 800
Gneiss 15 10-8 1,000 to 20,000
Quartzite <1 10-10 1,000 to 10,000
Granite 1 10-9 - 10-10 1,000 to 15,000
Gabbro 1to3 10-4-10-9 6,000 to 10,000
Basalt 15 10-6-10-8 800 to 15,000

¢KS 3S2LIKRE01E IyISILISH-o 2y LII2GIRSR 65t2¢ IS SaaSya e ol-aSR 2y tiSul-idiS: USER SaaY 1-iSal IyR
complementarity with reference documents. Taking into account the fact that the bedrock roof is
NSLISESYUSR 68 KIIK @IizS I-yR 68 SPIizl-oy3 (KS -y3S 27 FLLIMISY ISaiGadiie f1-izSa Y SI-adziSR 2ymalis:
(KS wo{H5 b+ I'yR w9{o5 Lb+ 82D& IS 0100154 (KS Y IEIY @Y 0Slie01£ FNI-RISyS 101244 (KS SyaliS
45092y LIi2Ri0SR (12 3SySHI-GS I- Y IS NSLIISESyay3 (KS 6SRIZ0T li22% ¢KISS dzyiia MIS GiaiofS 2y (KS
45002yl y1-Y'Ste 2235 RSLI24 UKI-i 01y6S Of1-2Se! al-yRel 20 2031-y10 hy y1-idaSI 1224SR 68 aSI-iKSISR
207 IyR (KS &2dzyR 6SRI2010 ¢KS SaiaadiaSa 26iI4ySR M2Y (KS LN20tSa 02yRa0iSR 101244 (KS SyaliS
site are represented below:
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15t ProUle P1-P2

Linear Position Device Resistivity
(m) Length (m) (Ohm.m)
1st Profile

Displacement

30 60 2170
70 60 5209
110 60 1718
150 60 1297
190 60 1598
230 60 1671
270 60 9105
310 60 2024
350 60 6262
390 60 198701
430 60 508
470 60 1857
3rd Profile

Displacement

10 220 2100
150 220 1318
190 220 11303
230 220 66257
270 220 19110
310 220 68817
350 220 7649
390 220 2197
5th Profile

Displacement

190 300 52268
230 300 10324
270 300 35617

310 300 19145

Linear Position

(m)

2nd Profile
Displacement

110
150
190
230
270
310
350
390
430

470

4th Profile

Displacement
190
230
270
310
350

390

6th Profile
Displacement

270

310

Device
Length (m)

140
140
140
140
140
140
140
140
140

140

260
260
260
260
260

260

340

340

Resistivity
(Ohm.m)

21542
1802
38583
60205
34232
74564
1320
5498
34680

656353

327831
12234
™76
47292
26613

22453

12167

9050
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Ps.2

0.0 80.0 160.9 240.9 320.0 400.0 480.0 n.
I L L 1 L 1 L Il L I L 1 I I 1 Il L I I 1 L I I 1 1
10.4
2.4
W.9
51.3 e .
Heasured Apparent Resistivity Pseudosection
Ps.2
0.0 80.0 160.9 240.9 320.0 400.0 480.0 n.
I 1 1 Il I 1 1 Il I I 1 1 I I I | L I I 1 L I I 1 1
10.4 —
26.4 |IIII||I|I|III|||! :Ili: !IIIII
W9 k ~etiy
51.3 . , .
Calculated Apparent Resistivity Pseudosection
Depth Iteration 4 Abs. error = 83.3 %
0.0 80.9 160.9 249.9 320.9 460.0 480.0 n.
1 1 L 1 1 1 1
5.00
15.5
2.0
3.8
53.7
69.17 e e -
Inverse Hodel Resistivity Section
EEERECOEEEEEENEEN
WO b 65 29 6157 1959 G651 169569
Resistivity in ohn.n Unit electrode spacing is 26.0 n.
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Taking into account the topography of the site, we therefore conclude:

PROJET D'ETUDE GEOPHYSIQUE DE LA CARRIERE D'AKOM 2 : Profil 1

Hodel resistivity with topography
Iteration 4 Abs. error = 83.3

I N . N D O O . O ) [ O ...
74.0 224 675 2039 6157 18594 56151 169569
Resistivity in ohn.n

Horizontal scale is 46.00 pixels per unit spacing

UVertical exaggeration in model section display = 0.89

First electrode is located at 6.6 n.

Last electrode is located at 520.0 m.  Unit Electrode Spacing = 20.0 m.

¢KS 35002y 1:620S NSLINSASYHE (KS LIRUES aS3Y Syl Ti2Y tmiz tH GiaiofS 2y (KS Y ILI Li yRIOIiSA (KS
presence of a thin layer of loose deposits ranging from 8 to 12 meters thick and isolated surface blocks
in some areas, followed by a layer of more or less weathered rock at varying depths, and then a gneissic
bedrock mass that is more or less sound and planar. Longitudinally, the sound bedrock appears stable
and mostly buctuates around a depth of 14 meters.

11
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2" ProUle P3-P4

Position Longueur du Resistivité Position Longueur du Resistivité
Linéaire (m) dispositif (m) en Ohm.m Linéaire (m) dispositif (m) en Ohm.m
1st profile 2nd profile
displacement displacement
30 60 1079 110 140 18382
70 60 2723 150 140 46280
110 60 3878 190 140 56593
150 60 5401 230 140 23323
190 60 75299 270 140 12638
230 60 1084 310 140 65069
270 60 1011 350 140 29700
310 60 661 390 140 30651
350 60 1294 430 140 45546
390 60 43723 470 140 4953
430 60 3995
470 60 571
3rd profile 4th profile
displacement displacement
110 220 7480 190 260 53769
150 220 177363 230 260 795416
190 220 88117 270 260 35687
230 220 338323 310 260 185484
270 220 7804 350 260 73657
310 220 47021 390 260 21030
350 220 230148
390 220 1789
5th profile 6th profile
displacement displacement
190 300 36001 270 340 3621
230 300 102028 310 340 20132
270 300 7876
310 300 40024

12
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Ps-2 0.9 80.0 160.8 240.9 320.0 400.0 480.0

10.4

26.4

n.9

57.3
Heasured Apparent Resistivity Pseudosection

Ps-Z 4.9 80.0 160.0 240.0 320.0 400.0 480.0
18.4 ﬁ
) _
57.3

Calculated Apparent Resistivity Pseudosection

Depth Iteration 4 Abs. error = 87.9 %
0.0 86.0 160.98 240.9 320.9 460.0 480.0
L 1 " " " 1 L " L 1 " " L 1 L " i 1

5.00 i ]

e ~— \=lV -
21.9
39.8

53.7

69.17_

Inverse Hodel Resistivity Section

EEEEENEEEECOETNENN
37.6 14 531 1998 7514 28256 186251 399538
Resistivity in ohn.n Unit electrode spacing is 20.0 .
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Taking into account the topography of the site, we therefore conclude:

Hodel resistivity with topography

Ele P3 Iteration 4 Abs. error = 87.9

el

20.6
10.6
0.8
-16
-28

L1 ] 1 ) [ssleujen] Jesfesieaies) ] ) ] |
3.6 1M 531 1998 7514 28256 166251 399537

Resistivity in ohn.n

Horizontal scale is 46.06 pixels per unit spacing

Uertical exaggeration in model section display = 0.89

First electrode is located at 6.0 n.

Last electrode is located at 520.8 m.  Unit Electrode Spacing = 20.0 m.

¢KS 35002y 1:620S NSLINSASYHE (KS LIRUES aS3Y Syl Ti2Y to (2 tn GiaiofS 2y (KS Y I-LI Li yRIOIiSA (KS
presence of a thin layer of loose deposits ranging from 8 to 12 meters thick and isolated surface blocks
in some areas, followed by a layer of more or less weathered rock at varying depths, and then a gneissic
bedrock mass that is more or less sound and planar. Longitudinally, the sound bedrock appears stable
and mostly buctuates around a depth of 14 meters.

14




'T' ICM COSTRUCTION LTD

3" proUle P5-P6

Position Longueur du Resistivité en Longueur du Profondeur Nature de
Linéaire (m) dispositif (m) Ohm.m dispositif (m) (m) la couche
1st profile 2nd profile
displacement displacement
30 60 8620 110 140 437126
70 60 78916 150 140 3074
110 60 753 190 140 7365
150 60 1149 230 140 11033
190 60 538 270 140 850
230 60 1391 310 140 3153
270 60 350 350 140 791
310 60 1136 390 140 6200
350 60 1043 430 140 8136
390 60 4720 470 140 748
430 60 1426
470 60 1448
3rd profile 4th profile
displacement displacement
110 220 134158 190 260 47199
150 220 16324 230 260 34869
190 220 10659 270 260 35177
230 220 10227 310 260 12072
270 220 18016 350 260 246705
310 220 19818 390 260 105606
350 220 14377 190 260 47199
390 220 30942
5th profile 6th profile
displacement displacement
190 300 62182 270 340 40006
230 300 36009 310 340 25822
270 300 39401

310 300 15082
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10.4

26.4

.9
57.3 PP 5
Heasured Apparent Resistivity Pseudosection

Ps.2 0.8 80.0 160.0 240.0 320.0 400.0 480.0
L L ! !

10.4 ——
2.4
1.9

57.3
Calculated Apparent Resistivity Pseudosection

Depth Iteration 4 Abs. error = 98.0 %
0.0 80.0 160.0 240.0 320.9 400.0 480.9
. I " . . L . . . I . . . L L . .

5.00
15.5
27.0
39.8

53.7

69.17_

"7 Inverse Model Resistivity Section
I I N [ [ ] [ [
48.7 197 79% 3206 12944 52269 2116859 852252
Resistivity in ohn.n Unit electrode spacing is 20.0 n.
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Taking into account the topography of the site, we therefore conclude:

PROJET D'ETUDE GEOPHYSIQUE DE LA CARRIERE D'AKOM 2 : Profil 3

Hodel resistivity with topography
Iteration 4 Abs. error = 98.8

Ele P5
30.874. 9 80.8

20.6 160.9
10.6

EEEEEOEEEECOEDONNENN
48.7 197 794 3206 1204 52268 211059 852252

Resistivity in ohn.n

Horizontal scale is 46.60 pixels per unit spacing

Uertical exaggeration in model section display = 0.89

First electrode is located at 0.0 n.

Last electrode is located at 526.6 n.  Unit Electrode Spacing = 26.6 .

¢KS 35002y 1:620S NSLINSASYHE (KS LIRUES aS3Y Syl Ti2Y tp (2 tc GiaiofS 2y (KS Y ILI Li yRIOI-iSA (KS
presence of a thin layer of loose deposits ranging from 8 to 12 meters thick and isolated surface blocks
in some areas, followed by a layer of more or less weathered rock at varying depths, and then a gneissic
bedrock mass that is more or less sound and planar. Longitudinally, the sound bedrock appears stable
and mostly buctuates around a depth of 16 meters.

17
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4" proUle P7-P8

Position Longueur du Resistivité
Linéaire (m) dispositif (m) en Ohm.m
1st profile

displacement

30 60 10541
70 60 65134
110 60 50186
150 60 2252

190 60 14998
230 60 1933

270 60 3654
310 60 9225
350 60 1814
390 60 3818
430 60 3630
470 60 3915

3rd profile

displacement

110 220 100618
150 220 12243
190 220 7670
230 220 7051
270 220 13027
310 220 13342
350 220 10024
390 220 20006
5th profile

displacement

190 300 29007
230 300 19206
270 300 19786
310 300 10750

Position

Linéaire (m)

2nd profile
displacement

110
150
190
230
270
310
350
390
430

470

4th profile
displacement

190
230
270
310
350

390

6th profile
displacement

270

310

Longueur du
dispositif (m)

140
140
140
140
140
140
140
140
140

140

260
260
260
260
260

260

340

340

Resistivité

en Ohm.m

327845

2305

5524

8275

1637

1593

2364

4650

6101

1561

31349

17059

18025

19024

19657

75071

19922

11204

18




'-'l ICM COSTRUCTION LTD

¢KS LESiR21aS002ya 12ti24ly3 IiRY (KS NSadAla 20011ySR Iy iKS dI-0fS 0St2& IS 14 12264

PROJET D'ETUDE GEOPHYSIQUE DE LA CARRIERE D'AKOM 2 : Profil 4
Ps.2

0.0 80.0 160.0 240.0 320.0 400.9 480.0 n.
! ! s s ! !
10.4 ———
26.4 ¥
i
.9
57.3

Heasured Apparent Resistivity Pseudosection

0.0 Bl‘.ﬂ 16.l ) 2"?.0 32?.0 W?.ﬂ ua?.n n.
10.4 ——— ﬁ
26.4
.9
57.3

Calculated Apparent Resistivity Pseudosection

Depth Iteration 4 Abs. error = 46.8 %
0.0 80.9 160.0 240.0 320.0 400.0 480.0 n.
h h . h h .

n

5.00 ~— T
15.5
27.9
39.8

53.7

69.17_

""" Inverse Model Resistivity Section
I N (N ([ [ () [ (D (.
164 493 1482 1455 13388 40238 120934 363464
Resistivity in ohn.n Unit electrode spacing is 20.0 n.
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Taking into account the topography of the site, we therefore conclude:

PROJET D'ETUDE GEOPHYSIQUE DE LA CARRIERE D'AKOM 2 : Profil 4

Hodel resistivity with topography
Iteration 4 Abs. error = 46.8
fle P7
200,
10.8
0.8
-16
-28
-36
-4
-58
-66

. ] [ O .. .-
164 493 1482 4uS5 13388 40238 120934 363463

Resistivity in ohn.n

Horizontal scale is 46.60 pixels per unit spacing

Uertical exaggeration in model section display = 0.89

First electrode is located at 0.6 n.

Last electrode is located at 526.6 m.  Unit Electrode Spacing = 26.6 n.

¢KS aS0a2y 1:620S NISLNSaSYHE iKS LN2US aS3Y Syt Fli2Y tr (2 ty GlalofS 2y (KS Y1 Li tyRiOI-iSa (KS
presence of a thin layer of loose deposits gradually evolving from the origin of the proUle towards the
SyR obidiidzl-oyd 6S06SSy’y IyR vn Y STSUET (KS LNSESYOS 2F 18261-1SR adiFl-0S 6t2014 1yR 2a20002008 1y
some areas (at the beginning and end of the proUle), a layer of weathered rock that is more or less bat
across the proUle followed by a gneissic bedrock mass that is more or less sound and unevenly
distributed. Longitudinally, the sound bedrock appears to be unstable and buctuates at varying depths.

20
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5t ProUle P9-P10

Position Longueur du Resistivité Position Longueur du Resistivité
Linéaire (m) dispositif (m) en Ohm.m Linéaire (m) dispositif (m) en Ohm.m
1st profile 2nd profile
displacement displacement
30 60 12461 110 140 264067
70 60 51351 150 140 657853
110 60 99619 190 140 353356
150 60 3355 230 140 7596
190 60 29457 270 140 85070
230 60 474 310 140 120744
270 60 6957 350 140 6583
310 60 17314 390 140 195958
350 60 2585 430 140 511429
390 60 2916 470 140 423411
430 60 5811
470 60 6382
3rd profile 4th profile
displacement displacement
110 220 82554 190 260 330859
150 220 55078 230 260 227453
190 220 609764 270 260 32041
230 220 674289 310 260 120622
270 220 4097 350 260 1691878
310 220 223809 390 260 122709
350 220 1564842
390 220 169252
5th profile 6th profile
displacement displacement
190 300 350589 270 340 36041
230 300 229345 310 340 124262
270 300 34014
310 300 122226

21




'Tl ICM COSTRUCTION LTD

¢KS LESiR21aS002ya 12ti24ly3 IiRY (KS NSadAla 20011ySR Iy iKS dI-0fS 0St2& IS 14 12264

PROJET D'ETUDE GEOPHYSIQUE DE LA CARRIERE D'AKOM 2 : Profil 5

0.0 80.9 160.0 240.0 320.9 400.0 480.0 n.
1 L L s L

3
Measured Apparent Resistivity Pseudosection

0.0 80.9 160.0 240.0 320.0 400.0 480.0 n.
1 L L 1 L

10.4
26.4

.9

57.3
Calculated Apparent Resistivity Pseudosection

Depth Iteration 4 Abs. error = 116.0 %
0.0 80.0 166.0 240.0 320.9 400.0 480.0 n.
| L L ! L 5

5.00
15.5
27.9
39.8

53.7

69.1

""" Inverse Model Resistivity Section
I N N N ) [ [ I [ ) [ [ .
668 2643 10451 41325 163405 646131 2554915 10102576
Resistivity in ohn.n Unit electrode spacing is 20.0 n.

22




'T' ICM COSTRUCTION LTD

Taking into account the topography of the site, we therefore conclude:

PROJET D'ETUDE GEOPHYSIQUE DE LA CARRIERE D'AKOM 2 : Profil 5

Hodel resistivity with topography

Iteration 4 fbs. error = 116.0
fle P9

20.6,0.0 80.0
10.84
0.9

T ) .
668 2643 10451 41325 163465 646131 2554915 16102576

Resistivity in ohn.n

Horizontal scale is 46.60 pixels per unit spacing

Uertical exaggeration in model section display = 0.89

First electrode is located at 6.6 n.

Last electrode is located at 520.6 n.  Unit Electrode Spacing = 26.6 n.

¢KS 35002y 10205 NSLINSESYTE (KS LIRUES 4S3Y Syl II2Y tdpl2 tvn GiaiofS 2y (KS Y- Li hyRIOIiSE iKS
LINSASYOS 2F I- Kty fI-85l 2F 2245 RSLI2a0A I iKS 6SFyyAy3 IyR Iy IKS 0SyiSH 27 (KS Li2UES obd0iiizl-oy3
around 5 meters), the presence of isolated surface blocks and outcrops in some areas, a layer of
weathered rock that is more or less bat across the proUle followed by a gneissic bedrock mass that is
more or less sound and planar. Longitudinally, the sound bedrock appears stable and buctuates around
a depth of 10 meters.

23
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6™ ProUle P11-P12

Position Linear Length of Resistivity Position Linear Length of Resistivity
(m) Device (m) Ohm.m (m) Device (m) Ohm.m
1st profile B - 2nd profile - -
displacement displacement
30 60 1581 110 140 929845
70 60 140196 150 140 974291
10 60 350906 190 140 199032
150 60 22317 230 140 76033
190 60 14188 270 140 107248
230 60 5238 310 140 406430
270 60 119955 350 140 12652
310 60 47 390 140 1231947
350 60 1715 430 140 157454
390 60 71030 470 140 626954
430 60 52547 - - -
470 60 13785 - - -
3rd profile . - 4th profile - =
displacement displacement
110 220 3081097 190 260 1204125
150 220 1589944 230 260 30512
190 220 205597 270 260 2222817
230 220 168037 310 260 527116
270 220 1946999 350 260 849803
310 220 94602 390 260 1770125
350 220 1232379 - - -
390 220 513409 - - -
5th profile - - 6th profile - -
displacement displacement
190 300 405736 270 340 1268215
230 300 69955 310 340 273452
270 300 1099255 - - -
310 300 257155 - - -

24
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PROJET D'ETUDE GEOPHYSIQUE DE LA CARRIERE D'AKOM 2 : Profil 6
0.9 80.0 160.0 248.9 320.0 400.0 486.0 n.
1 1 L L L

57.3
Heasured Apparent Resistivity Pseudosection

Ps-2 4.9 80.0 160.0 240.0 320.0 400.0 0.0 n.

10.4
26.4

.9

57.3
Calculated Apparent Resistivity Pseudosection

Depth Iteration 4 Abs. error = 99.4 %
0.8 80.0

L

160.0 248.0 320.0 400.0 480.0 n.
L N N R s " N L N N L N N ! N

5.00
15.5
21.9
39.8

53.7

69.17

Inverse Hodel Resistivity Section
[ I N N (T ([ ([
7090 36147 184301 939685 4791110 24428104 124549920635034176
Resistivity in ohn.n Unit electrode spacing is 20.0 n.
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PROJET D'ETUDE GEOPHYSIQUE DE LA CARRIERE D'AKOHM 2 : Profil 6

Hodel resistivity with topography
Iteration 4 Abs. error = 99.4

20.019,p 86.0
10.8

0.6
-18
-28
-3
-4
-58
-68

. ) ...
7090 36147 184301 939685 4791110 244281012454992635034176

Resistivity in ohn.n

Horizontal scale is 46.60 pixels per unit spacing

Uertical exaggeration in model section display = 0.89

First electrode is located at 6.6 n.

Last electrode is located at 526.6 m.  Unit Electrode Spacing = 26.6 n.

¢KS 38002y 10205 NSLINSESYTA (KS LN2UES aS3Y Syl Ti2Y tvmiz tvH Z1aiofS 2y (KS Y I L 18 y2ISR iK1
(KSUS 13 I- LNSASYOS 27 I- (Kly T1-851 27 £224S RSLIRal I (KS 6S3tyyiy3 I-yR 0SyiSI 27 (KS LIN2US 6230kt 1-oy3
around 6 to 8 meters), the presence of outcrops at the end of the proUle, a layer of more or less bat
weathered rock throughout the proUle followed by a more or less healthy and bat gneissic rock mass.

Longitudinally, the healthy bedrock appears stable and mostly buctuates around 8 to 10 meters deep.
1'DSN (KS 02Y LtSa2y 2F (KS H5 LIaSHR2 4S0a2ya! I 02Y olyl-a2y 2T RIiI- TiRY RIGSISYL LN20tSE Ii24SR
(KS SElI-0a2y 2F K2UNT2yTI IS&iaadiie Glill-a2ya 01283 RSLIK ll-y3S& ¢kSaS 450a2ya IS ISLISASYESR
by the Ugure below:
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PROJET D'ETUDE GEOPHYSIQUE DE LA CARRIERE D'AKOM 2

Y Layer 1, Depth: 0.00-2.00 m. Y Layer 2, Depth: 2.00-4.00 m. Y Layer 3, Depth: 4.00-6.00 m.
1351 WV Ly ad I 1351 ¥ l
75.0 l 75.0 ‘
o —— , | E——. |
T T o0 230 a0 40 52 0 4o w00 230 a0 4 5% U 4o 1w 200 280 a0 44 5%
Y Layer 4, Depth: 6.00-8.00 m. Y Layer 5, Depth: 8.00-10.0 m. Y Layer 6, Depth: 10.0-18.0 m.
N | o Uy 5ol |
15 0. - 4 n n 4 1 n 115 0 _| 1 1 n ‘ + 4 n X
T T 20 2hn w0 4w o 40 120 200 280 360 440 520 40 120 200 280 360 440 520
Y Layer 7, Depth: 18.0-30.0 m. Y Layer 8, Depth: 30.0-70.0 m.

1354 135-
N x " . . . . . < x

+ + + + + + +— 15.0 + + + + + + +
40 120 200 280 360 440 520 40 120 200 280 360 440 520
HEEEEOEOE DO DS EE.
356 1173 3866 12745 42011 138479 456463 1504625
Resistivity in Ohm.m
X Unit Electrode Spacing 20.0M. Y Unit Electrode Spacing 30.0M. Iteration 3 - Abs. Error 118.0%

¢KS K2UT2yiI ISalaadiie d1il-o2y 850a2ya 10205 KI¥S 12 6SR dzA 2y

1 5S0yS iKIHi (KS adzoadirl- OS Iy LN20tSE p IyR ¢ £201-4SR 16 mop IyR vep Y SiSIA 1ISaLIS0adSER 142y3 (KS
. RIISOa2y1a Y'tzOK Y215 NS&iaadSh
1 LRsyeﬁe (K10 1 LN206Sa 10 (KS 810S aK2& 2di0i2LIa 1-yR 13261-iSR 62014 10 0SUiIy 201-e2ya I (KS
surface.
T 5SiSIYyS (K1 GKS SyailS a1iS LNSR2Y Iy1-yite TSI-idISa 1-GSISR 1yRk2i RI-0dd2ISR 3ySiaai0 1201 Y 1-3a!
SKIOK 1& KSIHiKe alllayd Ti2Y c (2 y Y SiSiE RSSLY

CONCLUSION

¢KS 2153 201 1-1ySR Iy iKS USER NISLINSaSYT ISaiaadiaSa (KI-i Sy02Y LiI-4d (KS ISaiaadiie G154 27 I OSUlIy
g2irY'S 27 ah:0adiF-0Se 1aly3 (KS USER RI-I- 1yR (KS wSaHslyd IyR wSaoSlyd a2DglSI GKIOK 1i2&
1iSN1-a8S 01-f0dtl-02y {2 RSISIY 1S I- 02SaLI2YRIy3 Y 2RSfl &S KIS NS02y/Ad00SR (KS liizS (KI01ySaaSa
I-yR ISaNsadlaSa 2F (KS RICISUSYT 62R1Sa LINSASY 2 OKIHIFOGSINTS (KS RSLIIKE 27 (KS &ltzRISR #1iSe Cl2Y (Kia
inversion, the following conclusions can be drawn:

T ¢KS adoadFI-0S Y L2084 p IyR I £201-1SR 1SALIS0a@Ste I mop IyR meop YSGSIE 12y (KS | RIISOa2y1
SEKiolia KIFKSI NSaraapiler

Throughout the site, there are instances of outcrops and isolated blocks at the surface.

¢KS Y1220 27 iKS &S 02yalala 2F I- ozyeydzzdza EIySAaaAO 1201 Y'I-430 IGSISR 1yRk2i Tl-OldziSRo
126S0SI 1 13 KSI-iKe &llMlay3 T2 RSLIIKA 27 ¢ (2 y Y SiSia

T
T

A summary of all results obtained from the various proUles is provided in the table below:
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Summary table of proUles

Starting
side of Average Average
electrical discovery loose soil
surveys thickness thickness
Profile (m) (m) (m)
st Natural 0.0-0.50 0.50-12.0
Profile ground
P1-P2 level
2nd Natural 0.0-0.50 0.50-12.0
Profile ground
P3-P4 level
3rd Natural 0.0-0.80 0.80-16.0
Profile ground
P5-P6 level
5th Natural 0.0-0.50 0.50-5.0
Profile ground
P9- level
P10
6th Natural 0.0-0.50 0.50-8.0
Profile ground
P11- level
P12

Rock
roof
(m)

From
14
meters
depth

From
14
meters
depth

From
16
meters
depth

From 5
meters
depth

From 8
meters
depth

Investigation
depth (m)

0.0-50.00

0.0-69.00

0.0-69.00

0.0-69.00

0.0-60.00

Observations

- Presence of isolated
rock blocks on the
ground; No fissure zone
detected (no null
resistivity)

- No fissure zone
detected (no null

resistivity)

- Presence of isolated
rock blocks on the
ground; No fissure zone
detected (no null

resistivity)

- Presence of isolated
rock blocks on the
ground; No fissure zone
detected (no null

resistivity)

- Presence of isolated
rock blocks on the
ground; No fissure zone
detected (no null
resistivity)
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