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1.

Introduction

uuuuuu

Two boreholes (BHVR3 and BHVR5) was located and drilled within the valley (right side
of the dam) in a manner to determine the subsurface soil stratums and the depth of
underlying bedrock (Appendix 1).

BHVR3: 69m
BHVRS5: 50m

One borehole (BHLA2) was located and drilled within the axe of the dam (left side
abutment) in a manner to determine the subsurface rock stratums and to estimate their
average hydraulic conductivities (Appendix 1).

BHLAZ2: 103.5m

Two nos. of continuous DCPT (Dynamic Cone Penetration Test) probing (DCPVR8 and
DCPVL4) were performed within the valley (right side of the dam) in a manner to
estimate the relative densities and/or consistencies of the subsurface soil stratums
(Appendix 1).

DCPVR8 (Relocated): 48m (Noncore drilling from 43.10m to 48m)
DCPVR4 (Relocated): 93m
An ambient earth noise survey (March 01, 2014) as shown on Figure 1 was carried out

within the dam footprint by using a standard seismometer of CMG-T40-0046 in a
manner to check and improve the seismic design criteria of the dam.

Figure 1: Ambient earth noise survey

DAR AL HANDASAH NAZIH TALEB & PARTNERS
byl —Jle s & —wsialljl= Detailed Design of Bisri Dam: Geo. Inv. Rep.lll: (Factual) / Dam Footprint - March 2014



2. Field Investigation

The field investigation was performed between February 18 and March 11, 2014. Three
boreholes to a maximum depth of 103.5m and two nos. of continuous DCPT probing to
a maximum depth of 93m were executed at locations shown on Figure 2. One crawler
and two truck mounted rotary drill rigs as shown on Figure 3, 4 and 5 were used in field
investigation.
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Figure 2: Locations of the boreholes and DCPT probings
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Founded 1858

BHVR3 / Piezometer (+413.75 NGL): 69 meters deep:
0-43.5m: Lacustrine soil deposits.
43.5-46m: Old colluvial (slopewash) soil deposits.

46-69m: Combination of MARL/MARLSTONE and LIMESTONE (C2b)

BHVR5 / Piezometer (+413 NGL): 50 meters deep:

0-19.5m: Lacustrine soil deposits (repetitive losses of water circulation between 4 and
7m).

19.5-23m: Old colluvial (slopewash) soil deposits.

23-50m: Combination of MARL and LIMESTONE with a layer of disintegrated
SANDSTONE (C2b, cavity between 34.5 and 36m, repetitive losses of water circulation
between 30 and 39m)

BHLAZ2 / Piezometer (+459.19 NGL): 103.5 meters deep:
0-97m: Combination of MARLSTONE (dominant) and SANDSTONE (C1).

97-103.5m: LIMESTONE (J7, loss of water circulation at 97.5m).

Groundwater table was detected in boreholes at below given depths (March, 2014)
from the natural ground level (NGL).

BHVR3 / Piezometer (+413.75 NGL):

Groundwater table at a depth of 7.98m (+405.77).

BHVR5 / Piezometer (+413 NGL):

Groundwater table at a depth of 8.27m (+404.73).

BHLAZ2 / Piezometer (+459.19 NGL):

Groundwater table at a depth of 54.12m (+405.07).
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Figure 3: Crawler mounted drill rig used in coring (BHLA2).
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Figure 4: Truck mounted drill rig used in DCPT probing (DCPVR9).

DAR AL HANDASAH NAZIH TALEB & PARTNERS
Ay U= A S—wala)ljla Detailed Design of Bisri Dam: Geo. Inv. Rep.llI: (Factual) / Dam Footprint - March 2014




Clee ARCHE A A

Figure 5: Truck mounted drill rig used in coring (BHVR3).
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3. Scope of Works

Founded 1858

The scope of works of this field investigation consisted of the followings:
= Continuous core drilling in soil and rock.
= Performing Standard Penetration Test in soil and obtaining disturbed samples.

= Performing Dynamic Cone Penetration Test (DCPT) in soils contain coarse gravels
and cobbles.

= Performing borehole water permeability (Falling Head Test) and Lugeon tests in soil
and rock stratums respectively.

= Installing standpipe open piezometers into the boreholes and measuring the depth
and fluctuations of the groundwater table.

= Continuous DCPT probing.

86mm diameter (OD) double tube (“T” type) and 96mm diameter (OD) wireline (“H”
type) core barrels equipped with tungsten carbide and surface-set diamond core bits
were used in continuous core drilling with BW drill rods and HW casings (see Figure 6).

Core drilling was performed by using as minimum as possible amount of circulation
water, only clean water was used during the drilling, water losses were recorded on site
and indicated in logs of borings.

Cores taken from the boreholes were sealed with waterproof plastic tapes and stored in
standard wooden core boxes (see Figure 7). All the necessary information related to the
runs of coring and boreholes were clearly indicated on the boxes. Photos of core boxes
are presented in Appendix 3 of this factual report.

In soil stratums, Standard Penetration Test (SPT) was performed at 1.5m intervals by
using Split-Spoon SPT sampler in 2 inches outside diameter (see Figure 8) and disturbed
samples were obtained, labelled and kept in moisture-proof containers.
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Figure 6: Wireline core barrel
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Figure 7: Standard wooden core boxes
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Figure 8: SPT sampler

Dynamic Cone Penetration Test (DCPT) was performed in boreholes to estimate the
relative densities of the subsurface soil stratums contain coarse gravels and cobbles.

A solid cone as shown Figure 9 having an apex angle of 60° and an end diameter of
62.5mm was used in DCPT with AW / BW drill rods and automatic trip SPT hammers as
shown on Figure 10 and 11

The penetration tests were performed to estimate the relative densities and
consistencies of the subsurface soil stratums.
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Figure 10: Automatic trip SPT hammer used in boreholes.
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Figure 11: Automatic trip SPT hammer used in DCPT probing.

The Dynamic Cone Penetration Test was continuously performed in DCPT holes with full
casing down to 60m and then with enlarging the hole diameter by the use of tri-cone bit
in a manner to minimize the friction losses.

The continuous DCPT probing was performed as Shown on Figure 12 to determine dam
foundation strength and to evaluate the liquefaction potential.

Recorded numbers of blows were corrected for the amount of energy delivered to the
drill rods (energy ratio) depending on the hammering system, Anvil size, blow rate, rod
length and borehole diameter.

Computed DCPT values (N,60) were converted to SPT values (N60) according to IS:
4986 (Part 11)-1976. The test results are presented in Appendix 5 of this factual report.
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Figure 12: Continuous DCPT probing.

Multistage Lugeon test was performed in rock stratums as shown on Figure 13 at
different depths. The test was conducted in portions (3 meters long) of the boreholes
isolated by the single pneumatic packer having a diameter of 66mm. The test results
are presented in Appendix 4 of this factual report.
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Figure 13: Lugeon Test

In soil stratums, Falling Head borehole water permeability test was performed as shown
on Figure 14 at 3m intervals. The test results are presented in Appendix 4 of this factual
report.

Figure 14: Falling Head Test
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Perforated (one third of the standpipe) UPVC pipes, 60mm diameter (OD) and 2mm
thick, wrapped with geotextile (PP, 150 gr/m?) were installed into the boreholes as
open standpipe piezometers with concrete heading and steel pipe protection as shown
on Figure 15 in a manner to measure (see Figure 16) the depth and fluctuations of the
groundwater table (Appendix 6).

Figure 16: Measuring the depth of groundwater

All the field works were performed according to ASTM and IS standards (ASTM D6640:
Core drilling in soil and rock, ASTM D1586: Standard Penetration Test, IS 4968: Dynamic
Cone Penetration Test, ASTM D4630: Standard Test Method for Constant Head Injection
Test, Lambe & Whitman: Falling Head Test and ASTM D4750: Determining Subsurface
Liquid Levels in a borehole) and were supervised by an engineering geologist.
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4. Subsurface Strata

According to the logs of borings, the following subsurface soil and rock stratums were
encountered within the boreholes BHVR3, BHVR5 and BHLA2. The logs of borings are
presented in Appendix 2 of this factual report.

BHVR3 / Piezometer (+413.75 NGL, 69 meters deep):

0-43.5m: Lacustrine soil deposits.

0-8m: Light brown soft to firm sandy CLAY interbedded (5-6m) with light brown
very loose to loose SAND

8-30m: Bluish dark grey soft to firm and firm slightly silty and sandy CLAY.
30-43.5m: Bluish dark grey soft to firm and firm CLAY.

43.5-46m: Old colluvial (slopewash) soil deposits.

Admixture of Clay, Sand and Gravel with cobbles of Limestone.
46-69m: C2b

Combination of gravely argillaceous MARL (dark to light olive and yellowish
brown to beige), slightly weathered fractured and crushed Kkarstic sandy
LIMESTONE (beige and with transitions of bluish grey sandy calcareous
MARLSTONE) and dark olive to light brown moderately to highly and completely
weathered argillaceous MARLSTONE.

BHVRS5 / Piezometer (+413 NGL, 50 meters deep)::

0-19.5m: Lacustrine soil deposits.

0-4.5m: Light brown soft to firm CLAY.

4.5-6.5m: Light brown very loose clayey SAND (repetitive losses of water
circulation between 4 and 7m)

6.5-16.5m: Bluish dark grey to brown soft silty CLAY
16.5-19.5m: Dark brown soft slightly gravely silty CLAY.

19.5-23m: Old colluvial (slopewash) soil deposits.

Beige to dark olive gravely argillaceous MARL with cobbles of LIMESTONE.

23-50m: C2b

Combination of argillaceous MARL (olive, brown and beige, sometimes gravely)
and slightly weathered mainly crushed marly LIMESTONE (beige to white and
sometimes sandy, cavity: 34.5-36m) interbedded (42-45m) with yellowish brown
highly to completely weathered (disintegrated) SANDSTONE (repetitive losses of
water circulation between 30 and 39m).
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Founded 1858

BHLAZ2 / Piezometer (+459.19 NGL, 103.5 meters deep):

0-97m: C1

0-7.5m: Yellowish and reddish brown highly to completely weathered
(disintegrated) very weak highly erodible SANDSTONE.

7.5-13.5m: Grey moderately sometimes moderately to highly weathered weak
silty MARLSTONE.

13.5-26m: Beige moderately weathered (disintegrated) fractured sometimes
crushed weak to medium strong SANDSTONE with a layer (17-18m) of highly to
completely weathered very weak silty MARLSTONE.

26-31m: Yellowish light brown highly to completely weathered (disintegrated)
very weak highly erodible SANDSTONE.

31-33m: Dark cream highly to completely and completely weathered very weak
sandy MARLSTONE.

33-36m: Bluish green moderately to highly weathered weak sandy MARLSTONE.

36-45.5m: Light cream to white highly to completely weathered (disintegrated)
very weak highly erodible SANDSTONE.

45.5-49m: Bluish green moderately sometimes moderately to highly weathered
fractured and crushed weak to medium strong sandy MARLSTONE.

49-55.5m: Bluish grey to dark olive highly and highly to completely weathered
very weak sandy MARLSTONE with a layer (49-49.5m) of reddish brown
moderately weathered (disintegrated) weak to medium strong fractured
SANDSTONE.

55.5-60m: Highly to completely weathered (disintegrated) very weak highly
erodible SANDSTONE.

60-63m: Light olive moderately weathered (disintegrated) crushed and fractured
weak to medium strong SANDSTONE.

63-68m: Reddish brown highly to completely and completely weathered very
weak CLAYSTONE with cobbles of Sandstone.

68-68.5m: Multicolor slightly / moderately weathered (disintegrated) fractured
weak to medium strong SANDSTONE.

68.5-70.5m: Dark cream highly to completely weathered very weak to weak
sandy MARLSTONE.

70.5-97m: Grey sometimes beige slightly and slightly to moderately sometimes
highly weathered fractured and crushed weak to moderately strong calcareous
MARLSTONE of low permeability with interbeds of highly to completely (78-
81.5m) and moderately weathered (93.5-94m) very weak and weak to medium
strong SANDSTONE.

97-103.5m: J7

Grey fresh to slightly weathered fractured and crushed medium strong to strong
oolitic LIMESTONE (loss of water circulation at 97.5m).
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5. Closure

The findings presented in this factual report are based on the assumption that the
subsurface soil and rock stratums and their conditions do not deviate appreciably from
those disclosed in boreholes. There may be conditions pertaining to the site which were
not disclosed by this subsurface soil/rock survey, and thus could not be taken into
account. Therefore, the findings are valid under this assumption only.
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APPENDIX 1.  GEOLOGIE DU SITE (PLAN G-02 / MARCH 2014)
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LEGENDE:

Estimated depth of Drilling
or probing from the existing

X y z
ground surface (m)

BHLA1 —-334,515.0 | —62,242.8 431.5 105

BHLAZ2 —-334,452.5 | —62,371.9 459.2 95

BHLA3 —334,495.4 | —62,201.2 New 25—-35
BHLA4 —-334,565.8 | —62,295.1 New 25-35
BHRAT —-334,761.7 | —61,782.4 440.1 125
BHRA2 —-334,799.7 | —61,708.1 489.9 145
BHRA3 —334,399.6 | —61,586.5 430.8 100
BHRA4 —334,281.1 | —61,494.7 449.9 100

BHVLT —334,646.8 | —62,140.6 396.6 100

BHVR1 —-334,694.2 | —61,972.8 | Relocated 140

BHVR2 —334,740.0 | —61,884.0 | Relocated 130

BHVR3 —-334,716.2 | —61,952.7 413.8 70
BHVR4 —-334,467.5 | —62,046.0 398.0 75

BHVRS —334,705.7 | —61,889.6 | Relocated 65

BHVR6 —-334,637.3 | —61,999.5 New 15
DCPVL1 —-334,689.4 | —62,220.0 396.3 40
DCPVL2 —-334,419.0 | —61,877.0 | Relocated 45
DCPVR1 —334,772.9 | —62,210.1 397.1 70 or as deeper as possible
DCPVR2 —-334,848.2 | —62,181.8 397.8 70
DCPVR3 —-334,910.9 | —62,086.5 405.6 30
DCPVR4 —334,621.9 | —61,997.9 | Relocated |70 or as deeper as possible
DCPVRS —334,567.6 | —61,973.7 | Canceled |70 or as deeper as possible
DCPVR6 —-334,695.1 | —61,813.6 415.6 20
DCPVR7 —-334,446.7 | —61,971.5 398.1 70 or as deeper as possible
DCPVRS8 —-334,525.7 | —61,788.1 | Relocated S0
DCPVR9 —334,467.6 | —61,866.5 411.3 70

EV1 —334,728.7 | —62,498.6 415.7 30

EV2 —-334,791.3 | —62,484.1 402.2 30

EV3 —334,779.2 | —62,449.7 395.8 50

EV4 —-334,830.5 | —62,452.7 395.6 Cancelled

EVS —-334,883.0 | —62,467.7 395.6 Cancelled

EV6 —334,906.6 | —62,507.4 395.0 Cancelled

EV7 —-334,789.7 | —62,395.0 396.0 60

EV8 —334,722.9 | —62,395.0 396.3 Cancelled

EV9 —-334,720.5 | —62,485.6 414.9 30

EV10 —334,703.9 | —62,547.4 420.1 30

VF1 —-334,278.5 | —62,019.7 398.6 Cancelled

VF2 —334,248.0 | —62,095.0 414.0 40

VF3 —334,229.1 | —62,149.3 414.4 40

VF4 —334,253.3 | —62,221.5 419.1 40
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APPENDIX 2.  LOGS OF BORINGS

‘h DAR AL HANDASAH NAZIH TALEB & PARTNERS
T <op—ig ——Jls s S —wsialljls Detailed Design Of Bisri Dam: Geo. Inv. Rep.lI: (Factual) / Spillway & Bottom Outlet - March 2014 A2




BORING LOG

SalL STUDIES
CLIENT: DAR-TALEB |FILE NO.: 14-001
BOREHOLE NO.: BHVRO03
PROJECT: BISRI DAM / SECOND PACKAGE (DAM FOOTPRINT)
LOCATION: Bisri | Elevation (m): | 41375  [SHEET: 1 OF7
EQUIPMENT: SAT2000 METHOD: Rotary|BOREHOLE DEPTH (m): 69.0
HOLE DAM. (mm): 86 to 114 CORE DIAM. (mm): 63 to 68 DATE STARTED: 2/21/2014
ENGINEER: K.S. DRILLER: N.A.| DATE FINISHED: 3/5/2014
13 E_ 2 g E1E€1E] ues
T o [=| & — E=3 Il vl =\
E E | 5% Z g - DESCRIPTION OF MATERIAL T 6 5 S | Nmm2 Remarks
g %) LlF|9 | g
_ No flushing water loss
B medium stiff light brown CLAY
- 27 0| O
_ 3,34
_ 7
B 21 0| O
2,33
_ 6
B medium stiff light brown sandy CLAY 6410 0
_ 3,33
_ 6
: medium dense light brown SAND 0 0 0
3,32
_ 5
B medium stiff light brown sandy CLAY
- 52( 0| O
_ 2,33
_ 6
: medium stiff dark bluish grey slightly sandy/silty CLAY 54| 0 0
1,22
_ 4
81| 0] O

SPT Standard Penetration Test
UCS Unconfined Compressive Strength
LT  Layer Thickness

TCR Total Core Recovery
RQD Rock Quality Designation
SCR Solid Core Recovery
N Number of blows from SPT. Where full 0.3m has not been achieved, the number of blows for the quoted penetration is given

ST Sample Type
SYM Symbol
WT  Water Table



BORING LOG

SalL STUDIES
CLIENT: DAR-TALEB |FILE NO.: 14-001
BOREHOLE NO.: BHVRO03
PROJECT: BISRI DAM / SECOND PACKAGE (DAM FOOTPRINT)
LOCATION: Bisri | Elevation (m): | 41375  [SHEET: 2 OF: 7
EQUIPMENT: SAT2000 METHOD: Rotary|BOREHOLE DEPTH (m): 69.0
HOLE DAM. (mm): 86 to 114 CORE DIAM. (mm): 63 to 68 DATE STARTED: 2/21/2014
ENGINEER: K.S. DRILLER: N.A.| DATE FINISHED: 3/5/2014
13 E_ 2 g E1E€1E] ues
T o [=| & — E=3 Il vl =\
E E | 5% Z g - DESCRIPTION OF MATERIAL T 6 5 O N/mm2 Remarks
g %) LlF|9 | g
B 81| 0| O
B stiff dark bluish grey slightly sandy/silty CLAY
_ 5,4,6
_ 10
11
B 41 0| O
12 5,7,9
_ 16
B ditto, very stiff
- 69 0| O
13
_ 4,33
_ 6
14 ditto, medium stiff
B 7| 0| 0
15 2,2,2
_ 4
- 67 0| O
16
_ 3,34
_ 7
17
B 65 0| O
18 4,33
_ 6
- 95 (0|0
19
_ 2,2,3
_ 5
50/ 0] 0
SPT Standard Penetration Test TCR Total Core Recovery ST Sample Type
UCS Unconfined Compressive Strength RQD Rock Quality Designation SYM Symbol
SCR Solid Core Recovery WT  Water Table

LT  Layer Thickness

N Number of blows from SPT. Where full 0.3m has not been achieved, the number of blows for the quoted penetration is given




BORING LOG

SalL STUDIES
CLIENT: DAR-TALEB |FILE NO.: 14-001
BOREHOLE NO.: BHVRO03
PROJECT: BISRI DAM / SECOND PACKAGE (DAM FOOTPRINT)
LOCATION: Bisri | Elevation (m): | 41375  [SHEET: 3 OF: 7
EQUIPMENT: SAT2000 METHOD: Rotary|BOREHOLE DEPTH (m): 69.0
HOLE DAM. (mm): 86 to 114 CORE DIAM. (mm): 63 to 68 DATE STARTED: 2/21/2014
ENGINEER: K.S. DRILLER: N.A.| DATE FINISHED: 3/5/2014
13 E_ 2 g E1E€1E] ues
T o [=| & — E=3 Il vl =\
E E | 5% Z g - DESCRIPTION OF MATERIAL T 6 5 O N/mm2 Remarks
g %) LlF|9 | g
B 50 0| 0
B medium stiff dark bluish grey slightly sandy/silty CLAY
21 2,33
_ 6
- 81| 0| O
22
_ 2,33
_ 6
23
B 81| 0| O
24 3,33
_ 6
- (0|0
25
_ 3,34
_ 7
26
B 83 0| O
27 2,34
_ 7
- 86| 0| O
28
B 3,4,4
_ 8
29
B 95 (0|0
SPT Standard Penetration Test TCR Total Core Recovery ST Sample Type
UCS Unconfined Compressive Strength RQD Rock Quality Designation SYM Symbol
LT  Layer Thickness SCR Solid Core Recovery WT  Water Table

N Number of blows from SPT. Where full 0.3m has not been achieved, the number of blows for the quoted penetration is given




BORING LOG

SalL STUDIES
CLIENT: DAR-TALEB |FILE NO.: 14-001
BOREHOLE NO.: BHVRO03
PROJECT: BISRI DAM / SECOND PACKAGE (DAM FOOTPRINT)
LOCATION: Bisri | Elevation (m): | 41375  [SHEET: 4 OF: 7
EQUIPMENT: SAT2000 METHOD: Rotary|BOREHOLE DEPTH (m): 69.0
HOLE DAM. (mm): 86 to 114 CORE DIAM. (mm): 63 to 68 DATE STARTED: 2/21/2014
ENGINEER: K.S. DRILLER: N.A.| DATE FINISHED: 3/5/2014
Elo - _ 2 g SRS ucs
T o [=| & — E=3 Il vl =\
E E | 5% Z g - DESCRIPTION OF MATERIAL T 6 5 S | Nmm2 Remarks
L %) XX = %] o
o
_ 3,2,3
B 5 medium stiff dark bluish grey CLAY
- 95 0| O
31
_ 3,44
_ 8
32
B 88| 0| O
33 3,45
_ 9
- 92 0| O
34
_ 2,34
_ 7
35
B 700(01| 0
36 2,44
_ 8
B 98| 0| O
37
_ 3,43
_ 7
38
- (0|0
39 4,43
_ 7
95| 0] 0
SPT Standard Penetration Test TCR Total Core Recovery ST Sample Type
UCS Unconfined Compressive Strength RQD Rock Quality Designation SYM Symbol
LT  Layer Thickness SCR Solid Core Recovery WT  Water Table

N Number of blows from SPT. Where full 0.3m has not been achieved, the number of blows for the quoted penetration is given




SATCON BORING LOG

SalL STUDIES

CLIENT: DAR-TALEB |FILE NO.: 14-001
BOREHOLE NO.: BHVRO03
PROJECT: BISRI DAM / SECOND PACKAGE (DAM FOOTPRINT)
LOCATION: Bisri | Elevation (m): | 41375  [SHEET: 5 OF: 7
EQUIPMENT: SAT2000 METHOD: Rotary|BOREHOLE DEPTH (m): 69.0
HOLE DAM. (mm): 86 to 114 CORE DIAM. (mm): 63 to 68 DATE STARTED: 2/21/2014
ENGINEER: K.S. DRILLER: N.A.| DATE FINISHED: 3/5/2014
Elo - _ 2 g glg|e ucs
T o [=| & — E=3 Il vl =\
E E | 5% Z g - DESCRIPTION OF MATERIAL T 5 5 S | Nmm2 Remarks
g %) LlF|9 | g
B 95 (0|0
B medium stiff dark bluish grey CLAY
_ 2,1,3
_ 4
41
B 100 0 [ O
42 34,2
_ 6
- 76| 0| 0
: 2 greenish beige gravely MARL with small cobbles of
_ 50/8cm limestone
_ Refusal
B 27 (14| 0
45 50/3cm
_ Refusal
- 2 52100
46 7
_ 50/10cm
_ = Refusal
47}%
B 2 92 0| O
B 48}= 50/7cm yellowish brown to beige gravely MARL
B Refusal
- 50( 0|0
49
B = 50/0cm
_ [ Refusal
502527 33|00
SPT Standard Penetration Test TCR Total Core Recovery ST Sample Type
UCS Unconfined Compressive Strength RQD Rock Quality Designation SYM Symbol
LT  Layer Thickness SCR Solid Core Recovery WT  Water Table

N Number of blows from SPT. Where full 0.3m has not been achieved, the number of blows for the quoted penetration is given



SATCON BORING LOG

SalL STUDIES

CLIENT: DAR-TALEB |FILE NO.: 14-001
BOREHOLE NO.: BHVRO03
PROJECT: BISRI DAM / SECOND PACKAGE (DAM FOOTPRINT)
LOCATION: Bisri | Elevation (m): | 41375  [SHEET: 6 OF: 7
EQUIPMENT: SAT2000 METHOD: Rotary|BOREHOLE DEPTH (m): 69.0
HOLE DAM. (mm): 86 to 114 CORE DIAM. (mm): 63 to 68 DATE STARTED: 2/21/2014
ENGINEER: K.S. DRILLER: N.A.| DATE FINISHED: 3/5/2014
€ - N~~~
= e} @ T IS IS
T o |=| & = - zZ| S = a ucs
E E | 5% Z g - DESCRIPTION OF MATERIAL T 6 5 S | Nmm2 Remarks
g %) LlF|9 | g
_ B 33| 0| 0
B ditto
51
_ 43 0| 0
- 2 50/0cm
_ Refusal
53
B 62| 0|0
CPT 75/4cm
_ Refusal
- 68 0| O
55}
s6fiag
- E 9|00
5712
B brown to grey moderately weathered crushed and 1001 87 | 31
B shattered to fractured sandy MARLSTONE
B beige gravely MARL with cobbles of limestone
_ g 441 6 0
602277
SPT Standard Penetration Test TCR Total Core Recovery ST Sample Type
UCS Unconfined Compressive Strength RQD Rock Quality Designation SYM Symbol
LT  Layer Thickness SCR Solid Core Recovery WT  Water Table

N Number of blows from SPT. Where full 0.3m has not been achieved, the number of blows for the quoted penetration is given



BORING LOG

SalL STUDIES
CLIENT: DAR-TALEB |FILE NO.: 14-001
BOREHOLE NO.: BHVRO03
PROJECT: BISRI DAM / SECOND PACKAGE (DAM FOOTPRINT)
LOCATION: Bisri | Elevation (m): | 41375  [SHEET: 7
EQUIPMENT: SAT2000 METHOD: Rotary|BOREHOLE DEPTH (m): 69.0
HOLE DAM. (mm): 86 to 114 CORE DIAM. (mm): 63 to 68 DATE STARTED: 2/21/2014
ENGINEER: K.S. DRILLER: N.A.| DATE FINISHED:
Elo - _ 2 g SRS ucs
T o [=| & — E=3 Il vl =\
E E | 5% Z g - DESCRIPTION OF MATERIAL T 5 5 S | Nmm2 Remarks
L %) XX = %] o
o
: beige gravely MARL with cobbles of limestone
- B 3350
61
B 43 (16| 0
63
- 35[0 |0
_ 2 casing 0 64.5m
65}
B 59 | 27| 7
B Z 63 5| 0
67}%
_ 3 50/14cm
_ Refusal
68}%
- 85 0| O
69
70
End of Borehole at 69.0m
SPT Standard Penetration Test TCR Total Core Recovery ST Sample Type
UCS Unconfined Compressive Strength RQD Rock Quality Designation SYM Symbol
LT  Layer Thickness SCR Solid Core Recovery WT  Water Table

N Number of blows from SPT. Where full 0.3m has not been achieved, the number of blows for the quoted penetration is given




SATCON

S0OIL STUDIES

SOIL SYMBOL ROCK SYMBOL

% Dolomite

zI=I= Chalky Limestone
L

- Calcarenite

=g=- GC

Weak Chalky LIMESTONE

Sandy Limestone

- Basalt / volcanics

Chert

SP -SM

SM-SC

ML

CH-MH

oL

OH

Creamy White LIMESTONE

PT

Fill Material Grainstone LIMESTONE

L

2227 MARL
CLAY
- SANDSTONE
——=— CLAYwith
Sand and
Gravel CLAYSTONE

Oolitic LIMESTONE

Micritic LIMESTONE

Mudstone

Gypsum

Siltstone

LEGEND
SAMPLERS OTHERS
SPT (disturbed) ~ —Y— Water Level
Shelby tube
Tricone
Double tube

ROCK CLASSIFICATION

% RQOD [Classification
<25 Very Poor
25-50 Poor

50-75 Fair

75-90 Good

>90 Excellent

GRANULAR SOILS

N-Value |Relative Density
<4 Very Loose
4-10 Loose

10 - 30 |Medium Dense
30-50 ([Dense

> 50 Very Dense

COHESIVE SOIL

N-Value |Consistency
<2 Very Soft
2-4 Soft

4-8 Medium Stiff
8-15 |Stiff

15-30 [Very stiff

> 30 Hard




BORING LOG

SalL STUDIES
CLIENT: DAR-TALEB |FILE NO.: 14-001
BOREHOLE NO.: BHVRO05
PROJECT: BISRI DAM / SECOND PACKAGE (DAM FOOTPRINT)
LOCATION: Bisri | Elevation (m): | 413 SHEET: 1 OF:5
EQUIPMENT: SAT2000 METHOD: Rotary|BOREHOLE DEPTH (m): 50.0
HOLE DAM. (mm): 86 to 114 CORE DIAM. (mm): 63 to 68 DATE STARTED: 3/6/2014
ENGINEER: K.S. DRILLER: N.A.| DATE FINISHED: 3/11/2014
= |2 b2 2 g E1E€1E] ues
T o [=| & — E=3 Il vl =\
E E | 5% Z g - DESCRIPTION OF MATERIAL T 6 5 O N/mm2 Remarks
L %) XX = %] o
o
: medium stiff light brown CLAY
- 35[0 |0
_ 4,23
_ 5
B 63 0| O
3,2,3
_ 5
_ 421 0| O
_ 2,32
_ 5
loose light brown clayey SAND
B 86| 0| O
Repetitive flusing
- water loss and return
— between 4 and 7m
2,2,3
_ 5
- . . . . 81| 0| O
medium stiff dark bluish grey to brown silty CLAY
_ 3,34
_ 7
B 91 0| O
2,32
_ 5
81| 0] O

SPT Standard Penetration Test
UCS Unconfined Compressive Strength
LT  Layer Thickness

TCR Total Core Recovery
RQD Rock Quality Designation
SCR Solid Core Recovery
N Number of blows from SPT. Where full 0.3m has not been achieved, the number of blows for the quoted penetration is given

ST Sample Type
SYM Symbol
WT  Water Table




BORING LOG

SalL STUDIES
CLIENT: DAR-TALEB |FILE NO.: 14-001
BOREHOLE NO.: BHVRO05
PROJECT: BISRI DAM / SECOND PACKAGE (DAM FOOTPRINT)
LOCATION: Bisri | Elevation (m): | 413 SHEET: 2 OF:5
EQUIPMENT: SAT2000 METHOD: Rotary|BOREHOLE DEPTH (m): 50.0
HOLE DAM. (mm): 86 to 114 CORE DIAM. (mm): 63 to 68 DATE STARTED: 3/6/2014
ENGINEER: K.S. DRILLER: N.A.| DATE FINISHED: 3/11/2014
13 E_ 2 g E1E€1E] ues
T o [=| & — E=3 Il vl =\
E E n|l &=z g i DESCRIPTION OF MATERIAL T 6 5 o N/mm2 Remarks
g %) LlF|9 | g
B 81| 0| O
B ditto
_ 3,2,2
_ 4
B 7| 0| 0
2,2,2
_ 4
- 62 0| O
_ 2,33
_ 6
B 67 0| O
1,22
_ 4
- 700(01|O0
_ 2,2,2
_ 4
medium stiff dark brown silty CLAY with occasional
B small rounded gravels
B 81| 0| O
3,32
_ 5
- 30| 0
: 50/0cm beige gravely MARL with small cobbles of limestone
_ Refusal
50/ 0] 0
SPT Standard Penetration Test TCR Total Core Recovery ST Sample Type
UCS Unconfined Compressive Strength RQD Rock Quality Designation SYM Symbol
SCR Solid Core Recovery WT  Water Table

LT  Layer Thickness

N Number of blows from SPT. Where full 0.3m has not been achieved, the number of blows for the quoted penetration is given




SATCON BORING LOG
SalL STUDIES
CLIENT: DAR-TALEB |FILE NO.: 14-001
BOREHOLE NO.: BHVRO05
PROJECT: BISRI DAM / SECOND PACKAGE (DAM FOOTPRINT)
LOCATION: Bisri | Elevation (m): | 413 SHEET: 3 OF:5
EQUIPMENT: SAT2000 METHOD: Rotary|BOREHOLE DEPTH (m): 50.0
HOLE DAM. (mm): 86 to 114 CORE DIAM. (mm): 63 to 68 DATE STARTED: 3/6/2014
ENGINEER: K.S. DRILLER: N.A.| DATE FINISHED: 3/11/2014
€ - N~~~
= e} @ uwiglgle
T | o (| K>3 |+ zZ| S| S| a| Ucs
E E | 5% Z g - DESCRIPTION OF MATERIAL T 6 5 S | Nmm2 Remarks
g %) LlF|9 | g
B = 50 0| O
B beige gravely MARL with small cobbles of limestone
21 50/0cm
_ Refusal
- 57 0| 0
_ 2 50/8cm
_ Refusal
23
: 2 hard beige MARL with occasional tiny gravels 88| 0 0
- 89 0| O
25}z
26}550
- E 80| oo
278
- (0|0
28}z
29
B % go|ofo
30fE5aE
SPT Standard Penetration Test TCR Total Core Recovery ST Sample Type
UCS Unconfined Compressive Strength RQD Rock Quality Designation SYM Symbol
LT  Layer Thickness SCR Solid Core Recovery WT  Water Table

N Number of blows from SPT. Where full 0.3m has not been achieved, the number of blows for the quoted penetration is given




BORING LOG

SalL STUDIES
CLIENT: DAR-TALEB |FILE NO.: 14-001
BOREHOLE NO.: BHVRO05
PROJECT: BISRI DAM / SECOND PACKAGE (DAM FOOTPRINT)
LOCATION: Bisri | Elevation (m): | 413 SHEET: 4 OF:5
EQUIPMENT: SAT2000 METHOD: Rotary|BOREHOLE DEPTH (m): 50.0
HOLE DAM. (mm): 86 to 114 CORE DIAM. (mm): 63 to 68 DATE STARTED: 3/6/2014
ENGINEER: K.S. DRILLER: N.A.| DATE FINISHED: 3/11/2014
€ - N~~~
= e} @ T IS IS
T o |=| & = - zZ| S = a ucs
E E n|l &=z g i DESCRIPTION OF MATERIAL T 6 5 S | nimma2 Remarks
L %) XX = %] o
o
_ 50/0cm
B Refusal whitish grey moderately weathered mainly crushed and
B shattered partially fractured strong LIMESTONE with
pockets of sandy marl
- 57 0| 0
B 57 (13| 0
- 57 (33| 0
35
B CAVITY ofofo
36
B whitish grey moderately weathered mainly crushed and Re{)etiltive ﬂ”zingt
- . . water loss and return
B shattered partially fractured strong LIMESTONE with between 30 and 39m
B pockets of sandy marl 24124 0
37
38
- 31 (13| O
39
35/ 0] 0
SPT Standard Penetration Test TCR Total Core Recovery ST Sample Type
UCS Unconfined Compressive Strength RQD Rock Quality Designation SYM Symbol
LT  Layer Thickness SCR Solid Core Recovery WT  Water Table

N Number of blows from SPT. Where full 0.3m has not been achieved, the number of blows for the quoted penetration is given




BORING LOG

SalL STUDIES
CLIENT: DAR-TALEB |FILE NO.: 14-001
BOREHOLE NO.: BHVRO05
PROJECT: BISRI DAM / SECOND PACKAGE (DAM FOOTPRINT)
LOCATION: Bisri | Elevation (m): | 413 SHEET: 5 OF:5
EQUIPMENT: SAT2000 METHOD: Rotary|BOREHOLE DEPTH (m): 50.0
HOLE DAM. (mm): 86 to 114 CORE DIAM. (mm): 63 to 68 DATE STARTED: 3/6/2014
ENGINEER: K.S. DRILLER: N.A.| DATE FINISHED: 3/11/2014
€ - N~~~
= e} @ uwiglgle
T | o (| K>3 |+ zZ| S| S| a| Ucs
E E n|l &=z g i DESCRIPTION OF MATERIAL T 6 5 S | nimma2 Remarks
g %) LlF|9 | g
B 30| 0
B ditto
41
B 31( 7|0
42
: very dense yellowish brown SAND
- 60 0| O
_ 50/4cm
_ Refusal
_ 43 0| 0
: hard beige gravely MARL with small cobbles of lime-
B stone
- 25 3|0
46
47 5
B 2 26 0| 0
48}%: Casing down to 48m
49
2 43 0| 0
502507
End of Borehole at 50.0m
SPT Standard Penetration Test TCR Total Core Recovery ST Sample Type
UCS Unconfined Compressive Strength RQD Rock Quality Designation SYM Symbol
LT  Layer Thickness SCR Solid Core Recovery WT  Water Table

N Number of blows from SPT. Where full 0.3m has not been achieved, the number of blows for the quoted penetration is given




SATCON

S0OIL STUDIES

SOIL SYMBOL ROCK SYMBOL

% Dolomite

zI=I= Chalky Limestone
L

- Calcarenite

=g=- GC

Weak Chalky LIMESTONE

Sandy Limestone

- Basalt / volcanics

Chert

SP -SM

SM-SC

ML

CH-MH

oL

OH

Creamy White LIMESTONE

PT

Fill Material Grainstone LIMESTONE

L

2227 MARL
CLAY
- SANDSTONE
——=— CLAYwith
Sand and
Gravel CLAYSTONE

Oolitic LIMESTONE

Micritic LIMESTONE

Mudstone

Gypsum

Siltstone

LEGEND
SAMPLERS OTHERS
SPT (disturbed) ~ —Y— Water Level
Shelby tube
Tricone
Double tube

ROCK CLASSIFICATION

% RQOD [Classification
<25 Very Poor
25-50 Poor

50-75 Fair

75-90 Good

>90 Excellent

GRANULAR SOILS

N-Value |Relative Density
<4 Very Loose
4-10 Loose

10 - 30 |Medium Dense
30-50 ([Dense

> 50 Very Dense

COHESIVE SOIL

N-Value |Consistency
<2 Very Soft
2-4 Soft

4-8 Medium Stiff
8-15 |Stiff

15-30 [Very stiff

> 30 Hard




SATCON

SOIL STUDIES

BORING LOG

CLIENT: DAR-TALEB |FILE NO.: 14-001
BOREHOLE NO.: BHLAO2
PROJECT: BISRI DAM / SECOND PACKAGE (DAM FOOTPRINT)
LOCATION: Bisri | Elevation (m): | 4592  [SHEET: 1 OF11
EQUIPMENT: CMV 1000 METHOD: Rotary|BOREHOLE DEPTH (m): 103.5
HOLE DAM. (mm): 86 to 114 CORE DIAM. (mm): 63 to 68 DATE STARTED: 2/13/2014
ENGINEER: K.S. DRILLER: A.A.| DATE FINISHED: 3/7/2014
: |3 Lo g g EIEIE] ues
T | o || &K= - 2 | e
E E w| % g a DESCRIPTION OF MATERIAL T g g S | nmm2 Remarks
Ll n x| F n o
o
: very dense yellowish brown SAND
— 50| O 0
B 50/10cm
B Refusal
B 36[19| 0
50/4cm CPT 27,24,43,50/7cm
B Refusal
— . . . 481 0 0
yellowish red SAND with occasional cobbles of sand-
B stone
B 4|50
— 33| 0 0
== light grey MARL with occasional cobbles of sandstone
B oo and pockets of sand 67 0] O
9FFZdA  |37,50M4cm
I Refusal
10T 711 0] 0

SPT Standard Penetration Test TCR
UCS Unconfined Compressive Strength RQD
LT  Layer Thickness SCR

Total Core Recovery
Rock Quality Designation
Solid Core Recovery

ST
SYM
WT

Sample Type
Symbol
Water Table

N Number of blows from SPT. Where full 0.3m has not been achieved, the number of blows for the quoted penetration is given



SATCON

SOIL STUDIES

BORING LOG

CLIENT: DAR-TALEB |FILE NO.:
BOREHOLE NO.: BHLAO2
PROJECT: BISRI DAM / SECOND PACKAGE (DAM FOOTPRINT)
LOCATION: Bisri | Elevation (m): | 4592  [SHEET: 2 OF: 11
EQUIPMENT: CMV 1000 METHOD: Rotary|BOREHOLE DEPTH (m): 103.5
HOLE DAM. (mm): 86 to 114 CORE DIAM. (mm): 63 to 68 DATE STARTED: 2/13/2014
ENGINEER: K.S. DRILLER: A.A.| DATE FINISHED: 3/7/2014
Els . 81282 ues
T | o || &K= - 2 | e
£ E w4 g 9 DESCRIPTION OF MATERIAL T g 8 S | nmmz2 Remarks
Ll n x| F n o
[a)
B EEE 711 0] o
 EZE ditto
. B 50| 0| o0
12 50/6cm
BTy Refusal
13
- E==d |33,50/4cm
B Refusal
14 beige highly weathered crushed and shattered to
B fractured medium strong SANDSTONE
_ 61111 O
15
— 53144 0
16
grey highly to completely weathered (like marl) 67| 0 0
sandy MARLSTONE
pinkish to yellowish brown moderately to highly
weathered crushed and shattered to fractured medium
strong SANDSTONE
33|20 20
33[22] 0
SPT Standard Penetration Test TCR Total Core Recovery ST Sample Type
UCS Unconfined Compressive Strength RQD Rock Quality Designation SYM  Symbol
LT  Layer Thickness SCR Solid Core Recovery WT  Water Table

N Number of blows from SPT. Where full 0.3m has not been achieved, the number of blows for the quoted penetration is given



SATCON

SOIL STUDIES

BORING LOG

CLIENT: DAR-TALEB |FILE NO.: 14-001
BOREHOLE NO.: BHLAO2
PROJECT: BISRI DAM / SECOND PACKAGE (DAM FOOTPRINT)
LOCATION: Bisri | Elevation(m): | 4592  [SHEET: 3 OF 11
EQUIPMENT: CMV 1000 METHOD: Rotary|BOREHOLE DEPTH (m): 103.5
HOLE DAM. (mm): 86 to 114 CORE DIAM. (mm): 63 to 68 DATE STARTED: 2/13/2014
ENGINEER: K.S. DRILLER: A.A.| DATE FINISHED: 3/7/2014
E_ 2 g1gl|g|e ucs
oz % = DESCRIPTION OF MATERIAL % r|le|Q Remarks
n 35 O | G| o|Nmm2
S L 2
33| 22| 0
ditto
37| 37| 22
53| 53| 0
42 27] 0
very dense white SAND with cobbles of sandstone 45 (12 O
50/3cm
Refusal
ofof|oO
50/3cm
Refusal
ofofoO

SPT Standard Penetration Test
UCS Unconfined Compressive Strength

LT
N

Layer Thickness

TCR Total Core Recovery

RQD Rock Quality Designation

SCR Solid Core Recovery

ST Sample Type
SYM  Symbol
WT  Water Table

Number of blows from SPT. Where full 0.3m has not been achieved, the number of blows for the quoted penetration is given



SATCON

SOIL STUDIES

BORING LOG

CLIENT: DAR-TALEB |FILE NO.: 14-001
BOREHOLE NO.: BHLAO2
PROJECT: BISRI DAM / SECOND PACKAGE (DAM FOOTPRINT)
LOCATION: Bisri | Elevation(m): | 4592  [SHEET: 4 OF: 11
EQUIPMENT: CMYV 1000 METHOD: Rotary|BOREHOLE DEPTH (m): 103.5
HOLE DAM. (mm): 86 to 114 CORE DIAM. (mm): 63 to 68 DATE STARTED: 2/13/2014
ENGINEER: K.S. DRILLER: A.A.| DATE FINISHED: 3/7/2014
Sl3 E_ 2 g1gl|g|e ucs
= oz % = DESCRIPTION OF MATERIAL % x|l |2 Remarks
T n 35 O | G| o|Nmm2
] Ll |
[a)
B 50/11cm
B Refusal bluish grey completely weathered (like marl)
B sandy MARLSTONE
- 251 0| O
31
B 50/10cm
B Refusal
32
B 39| 00
33 50/10cm
B Refusal
- 521 0| O
34
: very dense white SAND
B 50/7cm
B Refusal
35
B 35|00
36 34,50/3cm
B Refusal
- ofof|oO
37
_ 50/13cm
B Refusal
38
- ofofoO
39 39,50/5cm
B Refusal
ofo]oO
SPT Standard Penetration Test TCR Total Core Recovery ST Sample Type
UCS Unconfined Compressive Strength RQD Rock Quality Designation SYM  Symbol
LT  Layer Thickness SCR Solid Core Recovery WT  Water Table

N Number of blows from SPT. Where full 0.3m has not been achieved, the number of blows for the quoted penetration is given



SATCON

SOIL STUDIES

BORING LOG

CLIENT: DAR-TALEB |FILE NO.: 14-001
BOREHOLE NO.: BHLAO2
PROJECT: BISRI DAM / SECOND PACKAGE (DAM FOOTPRINT)
LOCATION: Bisri | Elevation (m): | 4592  [SHEET: 5 OF: 11
EQUIPMENT: CMV 1000 METHOD: Rotary|BOREHOLE DEPTH (m): 103.5
HOLE DAM. (mm): 86 to 114 CORE DIAM. (mm): 63 to 68 DATE STARTED: 2/13/2014
ENGINEER: K.S. DRILLER: A.A.| DATE FINISHED: 3/7/2014
lo _ 2 g glg|e ucs
T | o || &K= - 2 | e
£ E w4 g 9 DESCRIPTION OF MATERIAL T 5 g S | nmmz2 Remarks
Ll n X+ n o
[a)
B ofof|oO
B ditto
_ 50/5cm
B Refusal
41
- ofof O
42 50/7cm
B Refusal
- ofof|oO
43
B 50/6cm
B Refusal
44
B ofof|oO
45 50/5cm
B Refusal
B bluish green highly weathered crushed and shattered
B weak to moderately strong sandy MARLSTONE
— 79117 0
46
47
B 70| 59| 8
: greyish green moderately weathered fractured
48 moderately strong SANDSTONE
_ 40| 40| 7
49
: brown highly weathered fractured weak to moderately
strong SANDSTONE
B 50 brown completely weathered MARLSTONE 30| 0 0
SPT Standard Penetration Test TCR Total Core Recovery ST Sample Type
UCS Unconfined Compressive Strength RQD Rock Quality Designation SYM  Symbol
SCR Solid Core Recovery WT  Water Table

LT  Layer Thickness

N Number of blows from SPT. Where full 0.3m has not been achieved, the number of blows for the quoted penetration is given



SATCON

SOIL STUDIES

BORING LOG

CLIENT: DAR-TALEB |FILE NO.: 14-001
BOREHOLE NO.: BHLAO2
PROJECT: BISRI DAM / SECOND PACKAGE (DAM FOOTPRINT)
LOCATION: Bisri | Elevation (m): | 4592  [SHEET: 6 OF: 11
EQUIPMENT: CMV 1000 METHOD: Rotary|BOREHOLE DEPTH (m): 103.5
HOLE DAM. (mm): 86 to 114 CORE DIAM. (mm): 63 to 68 DATE STARTED: 2/13/2014
ENGINEER: K.S. DRILLER: A.A.| DATE FINISHED: 3/7/2014
=13 E_ 2 g1gl|g|e ucs
= oz % = DESCRIPTION OF MATERIAL % r|le|Q Remarks
T n 35 O | G| o|Nmm2
W LIF|9 |
o
B 30| 0] o0
B ditto
51
: bluish completely weathered MARLSTONE with cobbles
B sandstone
- 471 0| 0
52
53
B 0o|J0]| O
54 50/4cm
B Refusal
- 40 0] 0
55
56
B 0o|J0]| O
57 50/3cm
B Refusal
- 0o|l0]| O
58
B 50/5cm
59
B 0o|J0]| O
60
SPT Standard Penetration Test TCR Total Core Recovery ST Sample Type
UCS Unconfined Compressive Strength RQD Rock Quality Designation SYM  Symbol
LT  Layer Thickness SCR Solid Core Recovery WT  Water Table

N Number of blows from SPT. Where full 0.3m has not been achieved, the number of blows for the quoted penetration is given



SATCON

SOIL STUDIES

BORING LOG

CLIENT: DAR-TALEB |FILE NO.: 14-001
BOREHOLE NO.: BHLAO2
PROJECT: BISRI DAM / SECOND PACKAGE (DAM FOOTPRINT)
LOCATION: Bisri | Elevation(m): | 4592  [SHEET: 7 OF: 11
EQUIPMENT: CMV 1000 METHOD: Rotary|BOREHOLE DEPTH (m): 103.5
HOLE DAM. (mm): 86 to 114 CORE DIAM. (mm): 63 to 68 DATE STARTED: 2/13/2014
ENGINEER: K.S. DRILLER: A.A.| DATE FINISHED: 3/7/2014
Sl3 E_ 2 g1gl|g|e ucs
= oz % = DESCRIPTION OF MATERIAL % x |x |2 Remarks
T n 35 O | G| o|Nmm2
] Ll |
[a)
B 50/3cm
B Refusal light olive green to brown highly to completely
B weathered (like marl) MARLSTONE
- 37100
61
B 62 light olive green and grey moderatly weathered
B crushed and shattered to fractured medium strong
B SANDSTONE 33123 7
63
: reddish brown CLAY with cobbles of sandstone
- B 45 0| 0
64
B 50/5cm
B Refusal
65
B 341 0O
66 50/1cm
B Refusal
B 37100
67
_ 50/10cm
B Refusal
68
- 100( 29| 8
B white and reddish brown highly weathered crushed and
B shattered weak SANDSTONE
i 69 32,50/4cm grey completely weathered (like marl) MARLSTONE
B Refusal
70 31| 0[O
SPT Standard Penetration Test TCR Total Core Recovery ST Sample Type
UCS Unconfined Compressive Strength RQD Rock Quality Designation SYM  Symbol
LT  Layer Thickness SCR Solid Core Recovery WT  Water Table

N Number of blows from SPT. Where full 0.3m has not been achieved, the number of blows for the quoted penetration is given



SATCON

SOIL STUDIES

BORING LOG

CLIENT: DAR-TALEB |FILE NO.: 14-001
BOREHOLE NO.: BHLAO2
PROJECT: BISRI DAM / SECOND PACKAGE (DAM FOOTPRINT)
LOCATION: Bisri | Elevation (m): | 4592  [SHEET: 8 OF: 11
EQUIPMENT: CMV 1000 METHOD: Rotary|BOREHOLE DEPTH (m): 103.5
HOLE DAM. (mm): 86 to 114 CORE DIAM. (mm): 63 to 68 DATE STARTED: 2/13/2014
ENGINEER: K.S. DRILLER: A.A.| DATE FINISHED: 3/7/2014
Els . 81282 ues
T | o || &K= - 2 | e
£ E w4 g 9 DESCRIPTION OF MATERIAL T g 8 S | nmmz2 Remarks
Ll n x| F n o
[a)
== ditto 3| ofo
B 71 light olive green moderately weathered crushed and
B shattered to fractured medium strong SANDSTONE
_ 40( 7] 0
72
— 57| 57| 8 :
73 casing down to 73.5m
74
: light to dark grey moderately weathered fractured 100( 100( 18
B stong SANDSTONE with occaional layers of marl
75
- 89| 89| 25
76
77
B 63| 63| 0
50/2cm
B Refusal
B very dense grey SAND
- 0f20] 0
_ 50/2cm
B Refusal
ofo]o

SPT Standard Penetration Test
UCS Unconfined Compressive Strength

LT  Layer Thickness

TCR Total Core Recovery
RQD Rock Quality Designation
SCR Solid Core Recovery

ST
SYM
WT

Sample Type
Symbol
Water Table

N Number of blows from SPT. Where full 0.3m has not been achieved, the number of blows for the quoted penetration is given




SATCON

SOIL STUDIES

BORING LOG

CLIENT:

DAR-TALEB |FILE NO.: 14-001

BOREHOLE NO.: BHLAO2
PROJECT: BISRI DAM / SECOND PACKAGE (DAM FOOTPRINT)
LOCATION: Bisri | Elevation(m): | 4592  [SHEET: 9 OF 11
EQUIPMENT: CMV 1000 METHOD: Rotary|BOREHOLE DEPTH (m): 103.5
HOLE DAM. (mm): 86 to 114 CORE DIAM. (mm): 63 to 68 DATE STARTED: 2/13/2014
ENGINEER: K.S. DRILLER: A.A.| DATE FINISHED: 3/7/2014
= |2 Lo g g EIEIE] ues
T | o ||k - 2 | e
£ E w| %=z % r DESCRIPTION OF MATERIAL T 5 8 S | nimm2 Remarks
W » LIF|9 |
o
B o|l0]| O
B ditto
81 50/4cm
_ Refusal
- 31(14] 0
82 dark grey moderately weathered crushed and shattered
B medium strong SANDSTONE with pockets of marl
B 83 dark to blackish grey highly weathered crushed and
B shattered to fractured weak to medium strong
B SANDSTONE 33(30]| 0
84
- 30(30] 0
85
86
_ 35(33] 0
87
- 27(17] 0
88
89
B 75(59]| 0
90
SPT Standard Penetration Test TCR Total Core Recovery ST Sample Type
UCS Unconfined Compressive Strength RQD Rock Quality Designation SYM  Symbol
SCR Solid Core Recovery WT  Water Table

LT  Layer Thickness

N Number of blows from SPT. Where full 0.3m has not been achieved, the number of blows for the quoted penetration is given




SATCON

SOIL STUDIES

BORING LOG

CLIENT: DAR-TALEB |FILE NO.: 14-001
BOREHOLE NO.: BHLAO2
PROJECT: BISRI DAM / SECOND PACKAGE (DAM FOOTPRINT)
LOCATION: Bisri | Elevation (m): | 4592  [SHEET: 10 OF: 11
EQUIPMENT: CMV 1000 METHOD: Rotary|BOREHOLE DEPTH (m): 103.5
HOLE DAM. (mm): 86 to 114 CORE DIAM. (mm): 63 to 68 DATE STARTED: 2/13/2014
ENGINEER: K.S. DRILLER: A.A.| DATE FINISHED: 3/7/2014
Els . 81282 ues
T | o || &K= - 2 | e
£ E w4 g 9 DESCRIPTION OF MATERIAL T g 8 S | nmmz2 Remarks
Ll n x| F n o
[a)
B ditto
— 47 [ 35| O
91
92
- 39|15( 0
93
- 33|12| 0
94
95
_ 39| 7|0
96
B 421 35| 10
97
: light to dark grey moderately weathered crushed and flushing water loss at
B shattered to fractured medium strong sandy 97.50m
- LIMESTONE
98
- 93| 73| 29
99
100 100/100| 7
SPT Standard Penetration Test TCR Total Core Recovery ST Sample Type

UCS Unconfined Compressive Strength

LT  Layer Thickness

RQD Rock Quality Designation
SCR Solid Core Recovery

SYM Symbol
WT  Water Table

N Number of blows from SPT. Where full 0.3m has not been achieved, the number of blows for the quoted penetration is given




SATCON

SOIL STUDIES

BORING LOG

CLIENT: DAR-TALEB [FILENO.: 14-001
BOREHOLE NO.: BHLAO2

PROJECT: BISRI DAM / SECOND PACKAGE (DAM FOOTPRINT)
LOCATION: Bisri | Elevation (m): | 4592  [SHEET: 11 OF: 11
EQUIPMENT: CMV 1000 METHOD: Rotary|BOREHOLE DEPTH (m): 103.5
HOLE DAM. (mm): 86 t0 114 CORE DIAM. (mm): 63 to 68 DATE STARTED: 2/13/2014
ENGINEER: K.S. DRILLER: AA.| DATE FINISHED: 3/7/2014
Sl3 E_ 2 g1gl|g|e ucs

E az3 |5 DESCRIPTION OF MATERIAL Tle|x|2 Remarks
T n 35 O | G| o|Nmm2

w SlF|lo |2

[a)]
B 100[100] 7
B ditto

101
- 100{100| 13

102
- 100{100| 0

103

104

105

106

107

108

109

110

End of Borehole @ 103.50m

SPT Standard Penetration Test
UCS Unconfined Compressive Strength

LT  Layer Thickness

TCR Total Core Recovery

SCR Solid Core Recovery

RQD Rock Quality Designation

ST Sample Type
SYM Symbol
WT  Water Table

N Number of blows from SPT. Where full 0.3m has not been achieved, the number of blows for the quoted penetration is given




SATCON

SOIL STUDIES

SOIL SYMBOL

SwW
SP
| SP-SM
= SM-SC
ML

CH-MH

o
EEEE OH
ki
i

Fill Material

CLAY

———= CLAYwith

Sand and
Gravel

ROCK SYMBOL

% Dolomite

—I=I= Chalky Limestone
— = —_—
==

Calcarenite

Weak Chalky LIMESTONE

Sandy Limestone

- Basalt / volcanics

Chert

-1 CL

Creamy White LIMESTONE

Grainstone LIMESTONE

MARL

SANDSTONE

——{ CLAYSTONE

Oolitic LIMESTONE

Micritic LIMESTONE

Mudstone

Gypsum

Siltstone

SAMPLERS

SPT (disturbed)

LEGEND
OTHERS
Y __ Water Level

Shelby tube

Tricone

Double tube
ROCK CLASSIFICATION
% ROD [Classification
<25 Very Poor
25-50 Poor
50-75 Fair
75-90 |Good
>90 Excellent

GRANULAR SOILS

N-Value

Relative Density

<4
4-10
10 -30
30 - 50
> 50

Very Loose
Loose
Medium Dense
Dense

Very Dense

COHESIVE SOIL

N-Value |Consistency
<2 Very Soft
2-4 Soft

4-8 Medium Stiff
8-15 |Stiff

15 - 30 |Very stiff

> 30 Hard
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APPENDIX4.  BOREHOLE WATER PERMEABILITY & LUGEON
TEST RESULTS

‘h DAR AL HANDASAH NAZIH TALEB & PARTNERS
T <op—ig ——Jls s S —wsialljls Detailed Design Of Bisri Dam: Geo. Inv. Rep.lI: (Factual) / Spillway & Bottom Outlet - March 2014 A4




PROJECT Bisri Dam / Second Package FALLING HEAD
BOREHOLE WATER
CLIENT DAR-TALEB PERMEABILITY TEST
Borehole BHVR3 Date: 21.02.2014
Test Interval 0 to 3 K(m/sec, FHM): 2.9150E-07
) . Time | Drawdown | Time
Diameter of test interval D 86 mm (min) | from R.L (m) | (sec) h/ hg| by
Pre-test water depth / Groundwater depth hg 2 m 0 0.00 0 1.00 | 2.00
Length of uncased test interval below the
pre-test water level L . m . AL B Gk L
Falling Head Method (FHM) 2 022 | 120 | 089|178
B 0.24 180 | 0.88 | 1.76
D L H]_ 4 0.26 240 | 0.87 | 1.74
H(THKSFC:] - BL tz tl Ln D LH(HZ 5 0.28 300 | 0.86 | 1.72
[: ) 6 0.30 360 | 0.85 | 1.70
H1 1.63 m 7 0.32 420 | 0.84 | 1.68
H2 1.1 m 9 0.37 540 | 0.82 | 1.63
tl (as per graph) 540 sec. 11 0.40 660 | 0.80 | 1.60
t2 3600 sec. 13 0.44 780 | 0.78 | 1.56
15 0.49 900 | 0.76 | 1.51
Log Time (sec)
16 0.51 960 | 0.75 | 1.50
10 100 1000 10000
17 0.53 1020 | 0.73 | 1.47
1.00
* 18 0.55 1080 | 0.72 | 1.45
0.90
K\\ 19 0.58 1140 ( 0.71 | 1.42
0.80
20 0.59 1200 | 0.70 | 1.41
0.70
25 0.69 1500 | 0.66 | 1.31
0.60
30 0.75 1800 | 0.63 | 1.26
o
S 050
< 35 0.78 2100 | 0.61 | 1.23
0.40
40 0.79 2400 | 0.60 | 1.21
0.30
45 0.82 2700 | 0.59 | 1.18
0.20 50 0.85 3000 | 0.58 | 1.16
0.10 55 0.87 3300 | 0.56 | 1.13
0.00 60 0.90 3600 | 0.55 | 1.10
Water Permeability (m/sec) Relative Permeability
1.00E-03 1.00E-05 Pervious
1.00E-05 1.00E-08 Semi-Pervious Sem I - PerVI O u S
1.00E-08 1.00E-12 Impervious




PROJECT Bisri Dam / Second Package FALLING HEAD
BOREHOLE WATER
CLIENT DAR-TALEB PERMEABILITY TEST
Borehole BHVR3 Date: 21.02.2014
Test Interval 3 to 6 K(m/sec, FHM): 5.1247E-08
) . Time | Drawdown | Time
Diameter of test interval D 86 mm (min) | from R.L (m) | (sec) h/ hg| by
Pre-test water depth / Groundwater depth hg 3.3 m 0 0.00 0 1.00 | 3.30
Length of uncased test interval below the
pre-test water level L 2.7 m 1 0.15 60 | 0.95]3.15
Falling Head Method (FHM) 2 018 | 120 | 0.95 [ 3.12
3 0.20 180 | 0.94 | 3.10
D L H]_ 4 0.21 240 | 0.94 | 3.09
H(THKSFC:] . BL 2 _]_ Ln D Ln (HZ 5 0.23 300 | 0.93 | 3.07
[: ) 6 0.24 360 [ 0.93 | 3.06
H1 2.95 m 7 0.26 420 | 0.92 | 3.04
H2 2.61 m 9 0.29 540 [ 0.91 | 3.01
t1 (as per graph) 780 sec. 11 0.33 660 [ 0.90 | 2.97
t2 3600 sec. 13 0.35 780 | 0.89 | 2.95
15 0.36 900 | 0.89 | 2.94
Log Time (sec)
16 0.37 960 | 0.89 | 2.93
10 100 1000 10000
17 0.38 1020 | 0.88 | 2.92
1.00
18 0.40 1080 | 0.88 | 2.90
19 0.40 1140 | 0.88 | 2.90
0.95 ®
20 0.42 1200 | 0.87 | 2.89
25 0.44 1500 | 0.87 | 2.86
0.90
30 0.57 1800 | 0.83 | 2.73
g
= 35 0.59 2100 0.82 | 2.71
0.85
40 0.61 2400 | 0.82 | 2.69
45 0.64 2700 | 0.81 | 2.67
0.80 50 0.65 3000 | 0.80 | 2.65
55 0.67 3300 | 0.80 | 2.63
0.75 60 0.69 3600 | 0.79 | 2.61
Water Permeability (m/sec) Relative Permeability
1.00E-03 1.00E-05 Pervious Sem | _ PerVi ous
1.00E-05 1.00E-08 Semi-Pervious to I m p erv i 0 u S
1.00E-08 1.00E-12 Impervious




PROJECT Bisri Dam / Second Package FALLING HEAD
BOREHOLE WATER
CLIENT DAR-TALEB PERMEABILITY TEST
Borehole BHVR3 Date: 21.02.2014
Test Interval 6 to 9 K(m/sec, FHM): 2.8480E-08
) . Time | Drawdown | Time
Diameter of test interval D 86 mm (min) | from R.L (m) | (sec) h/ hg| by
Pre-test water depth / Groundwater depth hg 8 m 0 0.00 0 1.00 | 8.00
Length of uncased test interval below the
pre-test water level L . m . e BU | L T
Falling Head Method (FHM) 2 0.04 | 120 | 1.00 | 7.96
& 0.06 180 | 0.99 | 7.95
D L H 1 4 0.07 240 | 0.99 | 7.93
H(THKSFC:] - BL tz tl Ln D LH(HZ 5 0.08 300 | 0.99 | 7.92
[: ) 6 0.09 360 | 0.99 | 7.91
H1 7.8 m 7 0.12 420 | 0.99 | 7.89
H2 7.54 m 9 0.14 540 | 0.98 | 7.86
t1 (as per graph) 900 sec. 11 0.17 660 | 0.98 | 7.83
t2 3600 sec. 13 0.19 780 | 0.98 | 7.81
15 0.20 900 | 0.97 | 7.80
Log Time (sec)
16 0.21 960 | 0.97 | 7.79
10 100 1000 10000
17 0.22 1020 | 0.97 | 7.78
1.01
18 0.24 1080 | 0.97 | 7.77
1.00
L 4 19 0.24 1140 | 0.97 | 7.76
0.99 20 0.25 1200 | 0.97 | 7.75
25 0.28 1500 | 0.96 | 7.72
0.98
30 0.31 1800 | 0.96 | 7.69
o
S 097
< 35 0.33 2100 | 0.96 | 7.67
0.96 40 0.36 2400 | 0.95 | 7.64
45 0.39 2700 | 0.95 | 7.61
0.95
50 0.42 3000 | 0.95 | 7.58
0.94
55 0.44 3300 | 0.94 | 7.56
0.93 60 0.46 3600 | 0.94 | 7.54
Water Permeability (m/sec) Relative Permeability
1.00E-03 1.00E-05 Pervious Sem | _ PerVi ous
1.00E-05 1.00E-08 Semi-Pervious to I m p erv i 0 u S
1.00E-08 1.00E-12 Impervious




PROJECT Bisri Dam / Second Package FALLING HEAD
BOREHOLE WATER
CLIENT DAR-TALEB PERMEABILITY TEST
Borehole BHVR3 Date: 22.02.2014
Test Interval 9 to 12 K(m/sec, FHM): 1.6501E-08
) . Time | Drawdown | Time
Diameter of test interval D 86 mm (min) | from R.L (m) | (sec) h/ hg| by
Pre-test water depth / Groundwater depth hg 5.1 m 0 0.00 0 1.00 | 5.10
Length of uncased test interval below the
pre-test water level L s m . oLz BU | G s
Falling Head Method (FHM) 2 014 | 120 | 0.97 | 4.96
& 0.16 180 | 0.97 | 4.94
D L H 1 4 0.17 240 | 0.97 | 4.93
H(THKSFC:] - BL 2 _]_ Ln D LH(HZ 5 0.18 300 | 0.96 | 4.92
(: ) 6 0.19 360 | 0.96 | 4.91
H1 4.88 m 7 0.20 420 | 0.96 | 4.90
H2 4.66 m 9 0.22 540 | 0.96 | 4.88
t1 (as per graph) 540 sec. 11 0.25 660 | 0.95 | 4.85
t2 3600 sec. 13 0.26 780 | 0.95 | 4.84
15 0.27 900 | 0.95 | 4.83
Log Time (sec)
16 0.28 960 | 0.94 | 4.82
10 100 1000 10000
17 0.29 1020 | 0.94 | 4.81
0.98
¢ 18 0.31 1080 | 0.94 | 4.79
0.97 19 0.31 1140 | 0.94 | 4.79
20 0.32 1200 | 0.94 | 4.78
0.96
25 0.35 1500 | 0.93 | 4.75
0.95 30 036 | 1800 0.93 | 4.74
g
< 35 0.39 2100 | 0.92 | 4.71
0.94
40 0.40 2400 | 0.92 | 4.70
0.93 45 0.42 2700 | 0.92 | 4.68
50 0.43 3000 | 0.92 | 4.67
0.92
55 0.44 3300 | 0.91 | 4.66
0.91 60 0.44 3600 | 0.91 | 4.66
Water Permeability (m/sec) Relative Permeability
1.00E-03 1.00E-05 Pervious Sem | _ PerVi ous
1.00E-05 1.00E-08 Semi-Pervious to I m p erv i 0 u S
1.00E-08 1.00E-12 Impervious




PROJECT Bisri Dam / Second Package FALLING HEAD
BOREHOLE WATER
CLIENT DAR-TALEB PERMEABILITY TEST
Borehole BHVR3 Date: 22.02.2014
Test Interval 12 to 15 K(m/sec, FHM): 9.8230E-08
) . Time | Drawdown | Time
Diameter of test interval D 86 mm (min) | from R.L (m) | (sec) h/ hg| by
Pre-test water depth / Groundwater depth ho 7.5 m 0 0.00 0 1.00 | 7.50
Length of uncased test interval below the
pre-test water level L s m . L EU | G e
Falling Head Method (FHM) 2 023 | 120 | 0.97 | 7.27
& 0.31 180 | 0.96 | 7.19
D L H]_ 4 0.39 240 | 0.95 | 7.11
H(THKSFC:] . BL 2 _]_ Ln D LH(HZ 5 0.46 300 | 0.94 | 7.04
[: ) 6 0.51 360 | 0.93 | 6.99
H1 6.53 m 7 0.57 420 | 0.92 | 6.93
H2 5.07 m 9 0.70 540 | 0.91 | 6.80
t1 (as per graph) 780 sec. 11 0.89 660 | 0.88 | 6.61
t2 3600 sec. 13 0.97 780 | 0.87 | 6.53
15 1.09 900 | 0.86 | 6.41
Log Time (sec)
16 1.14 960 | 0.85 | 6.36
10 100 1000 10000
17 1.20 1020 | 0.84 | 6.31
1.05
18 1.24 1080 | 0.83 | 6.26
1.00
¢ 19 1.28 1140 | 0.83 | 6.22
0.95
20 1.36 1200 | 0.82 | 6.14
0.90 25 149 | 1500 0.80 | 6.01
0.85 30 1.64 1800 | 0.78 | 5.86
g
< 0.80 35 1.84 2100 | 0.75 | 5.66
40 1.99 2400 | 0.73 | 5.51
0.75
45 2.22 2700 | 0.70 | 5.28
0.70
50 2.40 3000 | 0.68 | 5.10
0.65
55 2.41 3300 | 0.68 | 5.09
0.60 60 2.43 3600 | 0.68 | 5.07
Water Permeability (m/sec) Relative Permeability
1.00E-03 1.00E-05 Pervious Sem | _ PerVi ous
1.00E-05 1.00E-08 Semi-Pervious to I m p erv i 0 u S
1.00E-08 1.00E-12 Impervious




PROJECT Bisri Dam / Second Package FALLING HEAD
BOREHOLE WATER
CLIENT DAR-TALEB PERMEABILITY TEST
Borehole BHVR3 Date: 22.02.2014
Test Interval 15 to 18 K(m/sec, FHM): 2.2157E-08
) . Time | Drawdown | Time
Diameter of test interval D 86 mm (min) | from R.L (m) | (sec) h/ hg| by
Pre-test water depth / Groundwater depth ho 8 m 0 0.00 0 1.00 | 8.00
Length of uncased test interval below the
pre-test water level L s m . e B L e
Falling Head Method (FHM) 2 005 | 120 | 0.99 | 7.95
& 0.06 180 | 0.99 | 7.94
D L H 1 4 0.09 240 | 0.99 | 7.92
H(THKSFC:] - BL tz tl Ln D LH(HZ 5 0.10 300 | 0.99 | 7.90
( ) 6 0.13 360 | 0.98 | 7.87
H1 7.86 m 7 0.15 420 | 0.98 | 7.86
H2 7.37 m 9 0.19 540 | 0.98 | 7.82
t1 (as per graph) 420 sec. 11 0.23 660 | 0.97 | 7.78
t2 3600 sec. 13 0.26 780 | 0.97 | 7.74
15 0.31 900 | 0.96 | 7.69
Log Time (sec)
16 0.33 960 | 0.96 | 7.67
10 100 1000 10000
17 0.35 1020 | 0.96 | 7.65
1.01
18 0.38 1080 | 0.95 | 7.62
1.00
L 4
19 0.41 1140 | 0.95 | 7.59
0.99
20 0.44 1200 | 0.95 | 7.56
0.98
25 0.48 1500 | 0.94 | 7.53
0.97
30 0.51 1800 | 0.94 | 7.50
o
S 096
< 35 0.53 2100 | 0.93 | 7.47
0.95
40 0.56 2400 | 0.93 | 7.44
0.94
45 0.58 2700 | 0.93 | 7.42
0.93 50 0.59 3000 | 0.93 | 7.41
0.92 55 0.62 3300 | 0.92 | 7.38
0.91 60 0.63 3600 | 0.92 | 7.37
Water Permeability (m/sec) Relative Permeability
1.00E-03 1.00E-05 Pervious Sem | _ PerVi ous
1.00E-05 1.00E-08 Semi-Pervious to I m p erv i 0 u S
1.00E-08 1.00E-12 Impervious




PROJECT Bisri Dam / Second Package FALLING HEAD
BOREHOLE WATER
CLIENT DAR-TALEB PERMEABILITY TEST
Borehole BHVR3 Date: 22.02.2014
Test Interval 18 to 21 K(m/sec, FHM): 7.2582E-09
) . Time | Drawdown | Time
Diameter of test interval D 86 mm (min) | from R.L (m) | (sec) h/ hg| h;
Pre-test water depth / Groundwater depth hg 8 m 0 0.00 0 1.00 | 8.00
Length of uncased test interval below the
pre-test water level L s m . e B R e
Falling Head Method (FHM) 2 0.05 120 | 0.99 | 7.95
& 0.06 180 | 0.99 | 7.94
D L H 1 4 0.07 240 | 0.99 | 7.93
H(THKSFC:] - BL tz tl Ln D LH(HZ 5 0.07 300 | 0.99 | 7.93
( ) 6 0.08 360 | 0.99 | 7.92
H1 7.89 m 7 0.08 420 [ 0.99 | 7.92
H2 7.75 m 9 0.09 540 | 0.99 | 7.91
tl (as per graph) 900 sec. 11 0.10 660 [ 0.99 | 7.90
t2 3600 sec. 13 0.10 780 | 0.99 | 7.90
15 0.11 900 [ 0.99 | 7.89
Log Time (sec)
16 0.12 960 | 0.99 | 7.88
10 100 1000 10000
17 0.12 1020 | 0.98 | 7.88
1.00
18 0.13 1080 | 0.98 | 7.87
1.00 L 2 19 0.13 1140| 0.98 | 7.87
20 0.14 1200 | 0.98 | 7.86
0.99
25 0.16 1500 | 0.98 | 7.84
0.99 30 0.18 1800 | 0.98 | 7.82
g
< 35 0.19 2100 | 0.98 | 7.81
0.98
40 0.20 2400 | 0.97 | 7.80
0.98 45 0.22 2700 [ 0.97 | 7.79
50 0.23 3000 | 0.97 | 7.77
0.97
55 0.24 3300 | 0.97 | 7.76
0.97 60 0.25 3600 | 0.97 | 7.75
Water Permeability (m/sec) Relative Permeability
1.00E-03 1.00E-05 Pervious
1.00E-05 1.00E-08 Semi-Pervious I m p erv I O u S
1.00E-08 1.00E-12 Impervious




PROJECT Bisri Dam / Second Package FALLING HEAD
BOREHOLE WATER
CLIENT DAR-TALEB PERMEABILITY TEST
Borehole BHVR3 Date: 24.02.2014
Test Interval 21 to 24 K(m/sec, FHM): 3.0846E-08
) . Time | Drawdown | Time
Diameter of test interval D 86 mm (min) | from R.L (m) | (sec) h/ hg| h;
Pre-test water depth / Groundwater depth hg 8 m 0 0.00 0 1.00 | 8.00
Length of uncased test interval below the
pre-test water level L s m . o B ek T
Falling Head Method (FHM) 2 0.09 120 | 0.99 | 7.91
& 0.15 180 | 0.98 | 7.85
D L H]_ 4 0.19 240 | 0.98 | 7.81
H(THKSFC:] - BL tz tl Ln D LH(HZ 5 0.23 300 |0.97 | 7.77
(: ) 6 0.26 360 | 0.97 | 7.74
H1 7.7 m 7 0.30 420 | 0.96 | 7.70
H2 7.04 m 9 0.36 540 | 0.95| 7.64
t1 (as per graph) 420 sec. 11 0.43 660 [0.95| 7.57
t2 3600 sec. 13 0.47 780 |1 0.94 | 7.53
15 0.52 900 | 0.94 | 7.48
Log Time (sec)
16 0.53 960 | 0.93 | 7.47
10 100 1000 10000
17 0.55 1020 | 0.93 | 7.45
1.00
* 18 0.59 1080 | 0.93 | 7.41
0.98 19 0.61 1140|092 | 7.39
20 0.63 1200 | 0.92 | 7.37
0.96
25 0.68 1500 | 0.92 | 7.32
0.94 30 0.73 1800 | 0.91 | 7.27
g
< 35 0.76 21001 0.91 | 7.24
0.92
40 0.80 2400 | 0.90 | 7.20
0.90 45 0.84 2700 [ 0.90 | 7.17
50 0.87 3000 | 0.89 | 7.13
0.88
55 0.90 3300 | 0.89 | 7.10
0.86 60 0.96 3600 | 0.88 | 7.04
Water Permeability (m/sec) Relative Permeability
1.00E-03 1.00E-05 Pervious Se m | _ PerVi ous
1.00E-05 1.00E-08 Semi-Pervious to I m p ervi O u S
1.00E-08 1.00E-12 Impervious




PROJECT Bisri Dam / Second Package FALLING HEAD
BOREHOLE WATER
CLIENT DAR-TALEB PERMEABILITY TEST
Borehole BHVR3 Date: 24.02.2014
Test Interval 24 to 27 K(m/sec, FHM): 2.0330E-08
) . Time | Drawdown | Time
Diameter of test interval D 86 mm (min) | from R.L (m) | (sec) h/ hg| h;
Pre-test water depth / Groundwater depth hg 8 m 0 0.00 0 1.00 | 8.00
Length of uncased test interval below the
pre-test water level L s m . 02 B BT e
Falling Head Method (FHM) 2 0.05 120 [0.99 | 7.95
B 0.06 180 | 0.99 | 7.94
D L H]_ 4 0.09 240 |1 0.99 | 7.91
H(THKSFC:] . BL tz tl Ln D LH(HZ 5 0.10 300 |0.99 | 7.90
[: ) 6 0.11 360 | 0.99 | 7.89
H1 7.8 m 7 0.13 420 (0.98 | 7.87
H2 7.51 m 9 0.17 540 | 0.98 | 7.83
tl (as per graph) 660 sec. 11 0.20 660 | 0.98 | 7.80
t2 2700 sec. 13 0.22 780 | 0.97 | 7.78
15 0.25 900 | 0.97 | 7.75
Log Time (sec)
16 0.26 960 | 0.97 | 7.74
10 100 1000 10000
17 0.28 1020 [ 0.97 | 7.72
1.00
.
18 0.30 1080 | 0.96 | 7.71
0.99
19 0.31 1140 | 0.96 | 7.69
0.98 20 0.32 1200 0.96 | 7.68
25 0.35 1500 | 0.96 | 7.66
0.97
30 0.38 1800 | 0.95 | 7.62
o
S 0.96
< 35 0.43 2100 | 0.95 | 7.58
0.95 40 0.46 2400 | 0.94 | 7.54
45 0.49 2700 | 0.94 | 7.51
0.94
50 0.53 3000 | 0.93 | 7.47
0.93
55 0.57 3300 | 0.93 | 7.43
0.92 60 0.61 3600 | 0.92 [ 7.39
Water Permeability (m/sec) Relative Permeability
1.00E-03 1.00E-05 Pervious
1.00E-05 1.00E-08 Semi-Pervious I m p erv I O u S
1.00E-08 1.00E-12 Impervious




PROJECT Bisri Dam / Second Package FALLING HEAD
BOREHOLE WATER
CLIENT DAR-TALEB PERMEABILITY TEST
Borehole BHVR3 Date: 01.03.2014
Test Interval 27 to 30 K(m/sec, FHM): 3.9624E-08
) . Time | Drawdown | Time
Diameter of test interval D 86 mm (min) | from R.L (m) | (sec) h/ hg| h;
Pre-test water depth / Groundwater depth hg 8 m 0 0.00 0 1.00 | 8.00
Length of uncased test interval below the
pre-test water level L s m . L B e T
Falling Head Method (FHM) 2 0.22 120 | 0.97 | 7.78
& 0.27 180 | 0.97 | 7.73
D L H 1 4 0.28 240 | 0.97 | 7.72
H(THKSFC:] - BL tz tl Ln D LH(HZ 5 0.30 300 | 0.96 | 7.70
[: ) 6 0.31 360 | 0.96 | 7.69
H1 7.19 m 7 0.33 420 [ 0.96 | 7.67
H2 6.81 m 9 0.37 540 | 0.95| 7.63
t1 (as per graph) 2100 sec. 11 0.40 660 | 0.95| 7.60
t2 3600 sec. 13 0.44 780 | 0.95| 7.56
15 0.48 900 | 0.94 | 7.52
Log Time (sec)
16 0.50 960 | 0.94 | 7.50
10 100 1000 10000
17 0.52 1020 | 0.94 | 7.48
1.00
18 0.54 1080 | 0.93 | 7.47
0.98 *
19 0.55 1140| 0.93 | 7.45
0.96 20 0.58 1200 | 0.93 | 7.42
25 0.67 1500 | 0.92 | 7.33
0.94
30 0.74 1800 | 0.91 | 7.26
o
S 092
< 35 0.81 2100 | 0.90 | 7.19
0.90 40 0.89 2400 | 0.89 | 7.12
45 0.97 2700 )| 0.88 | 7.04
0.88
50 1.01 3000 | 0.87 | 6.99
0.86
55 1.10 3300 | 0.86 | 6.90
0.84 60 1.19 3600 | 0.85 | 6.81
Water Permeability (m/sec) Relative Permeability
1.00E-03 1.00E-05 Pervious Se m | _ PerVi ous
1.00E-05 1.00E-08 Semi-Pervious to I m p ervi O u S
1.00E-08 1.00E-12 Impervious




PROJECT Bisri Dam / Second Package FALLING HEAD
BOREHOLE WATER
CLIENT DAR-TALEB PERMEABILITY TEST
Borehole BHVR3 Date: 01.03.2014
Test Interval 30 to 33 K(m/sec, FHM): 7.3783E-08
) . Time | Drawdown | Time
Diameter of test interval D 86 mm (min) | from R.L (m) | (sec) h/ hg| h;
Pre-test water depth / Groundwater depth hg 8 m 0 0.00 0 1.00 | 8.00
Length of uncased test interval below the
pre-test water level L s m . L B e T
Falling Head Method (FHM) 2 0.25 120 | 0.97 | 7.75
& 0.35 180 | 0.96 | 7.65
D L H 1 4 0.44 240 | 0.95 | 7.56
H(THKSFC:] . BL 2 _]_ Ln D LH(HZ 5 0.52 300 |0.94 | 7.48
( ) 6 0.59 360 | 0.93| 7.41
H1 7.36 m 7 0.64 420 | 0.92 | 7.36
H2 5.94 m 9 0.85 540 [ 0.89 | 7.15
t1 (as per graph) 420 sec. 11 1.03 660 | 0.87 | 6.97
t2 3600 sec. 13 1.20 780 [ 0.85| 6.80
15 1.35 900 | 0.83 | 6.65
Log Time (sec)
16 1.44 960 | 0.82 | 6.56
10 100 1000 10000
17 1.50 1020 | 0.81 | 6.50
1.20
18 1.57 1080 | 0.80 | 6.43
1.00 * ‘N 19 1.61 1140| 0.80 | 6.39
20 1.66 1200 | 0.79 | 6.34
0.80 25 1.73 1500 | 0.78 | 6.27
30 1.78 1800 | 0.78 | 6.22
o
S 0.60
< 35 1.84 2100 | 0.77 | 6.16
40 1.89 2400 | 0.76 | 6.11
0.40
45 1.93 2700 | 0.76 | 6.07
0.20 50 1.99 3000 | 0.75 | 6.02
55 2.02 3300 | 0.75 | 5.98
0.00 60 2.06 3600 [ 0.74 | 5.94
Water Permeability (m/sec) Relative Permeability
1.00E-03 1.00E-05 Pervious Se m | _ Pe I’Vi ous
1.00E-05 1.00E-08 Semi-Pervious to I m p ervi O u S
1.00E-08 1.00E-12 Impervious




PROJECT Bisri Dam / Second Package FALLING HEAD
BOREHOLE WATER
CLIENT DAR-TALEB PERMEABILITY TEST
Borehole BHVR3 Date: 01.03.2014
Test Interval 33 to 36 K(m/sec, FHM): 1.7192E-08
) . Time | Drawdown | Time
Diameter of test interval D 86 mm (min) | from R.L (m) | (sec) h/ hg| h;
Pre-test water depth / Groundwater depth hg 8 m 0 0.00 0 1.00 | 8.00
Length of uncased test interval below the
pre-test water level L s m . L B ek el
Falling Head Method (FHM) 2 0.12 120 | 0.99 | 7.88
& 0.14 180 | 0.98 | 7.86
D L H 1 4 0.15 240 | 0.98 | 7.85
H(THKSFC:] - BL 2 _]_ Ln D LH(HZ 5 0.18 300 |0.98 | 7.82
(: ) 6 0.19 360 | 0.98 | 7.81
H1 7.85 m 7 0.22 420 (0.97 | 7.78
H2 7.66 m 9 0.25 540 | 0.97 | 7.75
t1 (as per graph) 240 sec. 11 0.26 660 | 0.97 | 7.74
t2 1800 sec. 13 0.26 780 | 0.97 | 7.74
15 0.26 900 | 0.97 | 7.74
Log Time (sec)
16 0.27 960 | 0.97 | 7.74
10 100 1000 10000
17 0.27 1020 | 0.97 | 7.74
1.00
18 0.27 1080 | 0.97 | 7.74
0.99 P 19 0.27 1140| 0.97 | 7.73
20 0.27 1200 | 0.97 | 7.73
0.98
25 0.29 1500 | 0.96 | 7.71
0.97 30 0.34 1800 | 0.96 | 7.66
g
< 35 0.37 2100 | 0.95| 7.63
0.96
40 0.40 2400 | 0.95 | 7.60
0.95 45 0.43 2700 [ 0.95 | 7.58
50 0.45 3000 | 0.94 | 7.55
0.94
55 0.48 3300 | 0.94 | 7.52
0.93 60 0.50 3600 | 0.94 | 7.50
Water Permeability (m/sec) Relative Permeability
1.00E-03 1.00E-05 Pervious
1.00E-05 1.00E-08 Semi-Pervious I m p erv I O u S
1.00E-08 1.00E-12 Impervious




PROJECT Bisri Dam / Second Package FALLING HEAD
BOREHOLE WATER
CLIENT DAR-TALEB PERMEABILITY TEST
Borehole BHVR3 Date: 01.03.2014
Test Interval 36 to 39 K(m/sec, FHM): 2.2202E-08
. . Time | Drawdown | Time
Diameter of test interval D 86 mm (min) | from R.L (m) | (sec) h/ hg| h;
Pre-test water depth / Groundwater depth hg 8 m 0 0.00 0 1.00 | 8.00
Length of uncased test interval below the
pre-test water level L S m 4 e 60 {£0-99717.93
Falling Head Method (FHM) 2 0.08 120 | 0.99 | 7.92
B 0.10 180 | 0.99 | 7.90
D L H]_ 4 0.11 240 | 0.99 | 7.89
H(THKSFC:] - BL tz tl Ln D LH(HZ 5 0.13 300 | 0.98 | 7.87
[: ) 6 0.14 360 | 0.98 | 7.86
H1 7.81 m 7 0.16 420 (0.98 | 7.84
H2 7.34 m 9 0.19 540 | 0.98 | 7.81
t1 (as per graph) 540 sec. 11 0.24 660 | 0.97 | 7.76
t2 3600 sec. 13 0.27 780 | 0.97 | 7.73
15 0.31 900 | 0.96 | 7.69
Log Time (sec)
16 0.33 960 | 0.96 | 7.67
10 100 1000 10000
17 0.34 1020 | 0.96 | 7.66
1.00
18 0.37 1080 [ 0.95 | 7.63
0.99 L2
19 0.39 1140 ( 0.95| 7.61
0.98
20 0.41 1200 | 0.95 | 7.60
0.97 25 0.44 1500 | 0.94 | 7.56
0.96 30 0.48 1800 | 0.94 | 7.52
g
< 0.95 35 0.52 2100 | 0.94 | 7.48
40 0.54 2400 [ 0.93 | 7.46
0.94
45 0.57 2700 | 0.93 | 7.43
0.93
50 0.60 3000 | 0.93 | 7.40
0.92
55 0.63 3300 0.92 | 7.37
0.91 60 0.66 3600 | 0.92 | 7.34
Water Permeability (m/sec) Relative Permeability
1.00E-03 1.00E-05 Pervious
1.00E-05 1.00E-08 Semi-Pervious I m p erv I O u S
1.00E-08 1.00E-12 Impervious




PROJECT Bisri Dam / Second Package FALLING HEAD
BOREHOLE WATER
CLIENT DAR-TALEB PERMEABILITY TEST
Borehole BHVR3 Date: 03.03.2014
Test Interval 39 to 42 K(m/sec, FHM): 2.4072E-08
. . Time | Drawdown | Time
Diameter of test interval D 86 mm (min) | from R.L (m) | (sec) h/ hg| h;
Pre-test water depth / Groundwater depth hg 8 m 0 0.00 0 1.00 | 8.00
Length of uncased test interval below the
pre-test water level L S m 4 e 60 {£0-99717.93
Falling Head Method (FHM) 2 0.09 120 | 0.99 | 7.91
B 0.12 180 | 0.99 | 7.89
D L H]_ 4 0.14 240 | 0.98 | 7.86
H(THKSFC:] - BL 2 _]_ Ln D LH(HZ 5 0.16 300 | 0.98 | 7.84
[: ) 6 0.19 360 | 0.98 | 7.82
H1 7.65 m 7 0.22 420 (0.97 | 7.79
H2 7.19 m 9 0.26 540 | 0.97 | 7.74
t1 (as per graph) 780 sec. 11 0.31 660 | 0.96 | 7.69
t2 3600 sec. 13 0.35 780 | 0.96 | 7.65
15 0.38 900 | 0.95 | 7.62
Log Time (sec)
16 0.40 960 | 0.95 | 7.60
10 100 1000 10000
17 0.43 1020 [ 0.95 | 7.57
1.00
* 18 0.44 1080 | 0.95 | 7.56
0.98 19 0.46 1140 0.94 | 7.54
20 0.48 1200 | 0.94 | 7.52
0.96 25 0.52 1500 | 0.94 | 7.48
30 0.56 1800 | 0.93 | 7.45
o
S 094
< 35 0.60 2100 | 0.93 | 7.40
40 0.64 2400 | 0.92 | 7.36
0.92
45 0.69 2700 0.91 | 7.31
0.90 50 0.72 3000 [ 0.91 | 7.28
55 0.77 3300 | 0.90 | 7.24
0.88 60 0.81 3600 | 0.90 | 7.19
Water Permeability (m/sec) Relative Permeability
1.00E-03 1.00E-05 Pervious
1.00E-05 1.00E-08 Semi-Pervious I m p erv I O u S
1.00E-08 1.00E-12 Impervious




PROJECT Bisri Dam / Second Package FALLING HEAD
BOREHOLE WATER
CLIENT DAR-TALEB PERMEABILITY TEST
Borehole BHVR3 Date: 03.03.2014
Test Interval 42 to 45 K(m/sec, FHM): 4.7929E-09
) . Time | Drawdown | Time
Diameter of test interval D 86 mm (min) | from R.L (m) | (sec) h/ hg| h;
Pre-test water depth / Groundwater depth hg 8 m 0 0.00 0 1.00 | 8.00
Length of uncased test interval below the
pre-test water level L s m . i B BT TR
Falling Head Method (FHM) 2 0.02 120 | 1.00 | 7.98
B 0.04 180 | 1.00 [ 7.96
D L H]_ 4 0.04 240 | 0.99 | 7.96
H(THKSFC:] - BL tz tl Ln D LH(HZ 5 0.05 300 | 0.99 | 7.95
[: ) 6 0.06 360 | 0.99 | 7.94
H1 7.98 m 7 0.06 420 (0.99 | 7.94
H2 7.88 m 9 0.07 540 | 0.99 | 7.93
t1 (as per graph) 120 sec. 11 0.09 660 | 0.99 | 7.92
t2 3000 sec. 13 0.09 780 | 0.99 | 7.91
15 0.09 900 | 0.99 | 7.91
Log Time (sec)
16 0.09 960 | 0.99 | 7.91
10 100 1000 10000
17 0.09 1020 ( 0.99 | 7.91
1.00
* 18 0.09 1080 0.99 | 7.91
1.00
19 0.09 1140 ( 0.99 | 7.91
1.00
20 0.09 1200 | 0.99 | 7.91
0.99
25 0.09 1500 | 0.99 | 7.91
0.99
30 0.10 1800 | 0.99 | 7.90
o
§ 0.99
< 35 0.10 2100 | 0.99 | 7.90
0.99
40 0.10 2400 | 0.99 | 7.90
0.99
45 0.11 2700 | 0.99 | 7.89
0.98 50 012 |3000]|098]| 7.88
0.98 55 0.14 3300 | 0.98 | 7.86
0.98 60 0.15 3600 | 0.98 | 7.85
Water Permeability (m/sec) Relative Permeability
1.00E-03 1.00E-05 Pervious
1.00E-05 1.00E-08 Semi-Pervious I m p erv I O u S
1.00E-08 1.00E-12 Impervious




PROJECT Bisri Dam / Second Package FALLING HEAD
BOREHOLE WATER
CLIENT DAR-TALEB PERMEABILITY TEST
Borehole BHVR3 Date: 03.03.2014
Test Interval 45 to 48 K(m/sec, FHM): 7.3255E-06
) . Time | Drawdown | Time
Diameter of test interval D 86 mm (min) | from R.L (m) | (sec) h/ hg| h;
Pre-test water depth / Groundwater depth hg 8 m 0 0.00 0 1.00 | 8.00
Length of uncased test interval below the
pre-test water level L s m . 05 B s Tl
Falling Head Method (FHM) 2 0.99 120 | 0.88 | 7.01
B 1.36 180 | 0.83 | 6.64
D L H]_ 4 1.79 240 | 0.78 | 6.21
H(THKSFC:] . BL tz tl Ln D LH(HZ 5 2.50 300 | 0.69 | 5.50
[: ) 6 3.01 360 | 0.62 | 4.99
H1 4.99 m 7 3.64 420 ( 0.55| 4.37
H2 0.09 m 9 4.91 540 | 0.39 | 3.09
t1 (as per graph) 360 sec. 11 5.61 660 [ 0.30 [ 2.40
t2 960 sec. 13 6.45 780 | 0.19 | 1.55
15 255 900 | 0.06 | 0.45
Log Time (sec)
16 7.91 960 | 0.01 | 0.09
10 100 1000 10000 17
1.00
* 18
0.90
19
0.80
20
0.70
25
0.60
30
o
S 050
< 35
0.40
40
0.30
45
0.20 50
0.00 60
Water Permeability (m/sec) Relative Permeability
1.00E-03 1.00E-05 Pervious Se m | _ PerV | ous
1.00E-05 1.00E-08 Semi-Pervious to PerVIOUS
1.00E-08 1.00E-12 Impervious




PROJECT Bisri Dam / Second Package FALLING HEAD
BOREHOLE WATER
CLIENT DAR-TALEB PERMEABILITY TEST
Borehole BHVR3 Date: 03.03.2014
Test Interval 48 to 51 K(m/sec, FHM): 3.1005E-07
. . Time | Drawdown | Time
Diameter of test interval D 86 mm (min) | from R.L (m) | (sec) h/ hg| h;
Pre-test water depth / Groundwater depth hg 8 m 0 0.00 0 1.00 | 8.00
Length of uncased test interval below the
pre-test water level L S m 4 020 60 {£0-99117.90
Falling Head Method (FHM) 2 0.19 120 | 0.98 | 7.81
B 0.33 180 | 0.96 | 7.68
D L H]_ 4 0.64 240 | 0.92 | 7.36
H(THKSFC:] - BL tz tl Ln D Ln (HZ 5 0.87 300 |0.89 | 7.13
[: ) 6 1.07 360 | 0.87 | 6.94
H1 6.4 m 7 1.25 420 (0.84| 6.76
H2 2.69 m 9 1.61 540 | 0.80 | 6.40
tl (as per graph) 540 sec. 11 1.97 660 | 0.75 | 6.03
t2 3600 sec. 13 2.25 780 | 0.72 | 5.75
15 2.50 900 | 0.69 | 5.50
Log Time (sec)
16 2.66 960 | 0.67 | 5.34
10 100 1000 10000
17 2.77 1020 [ 0.65 | 5.24
1.20
18 2.87 1080 | 0.64 | 5.13
1.00 ® 19 2.97 1140 0.63 | 5.04
20 3.06 1200 | 0.62 | 4.95
080 25 3.40 1500 | 0.58 | 4.60
30 3.76 1800 | 0.53 | 4.24
o
§ 0.60
< 35 4.04 2100 | 0.50 | 3.96
40 4.39 2400 | 0.45 | 3.61
0.40
45 4.46 2700 | 0.44 | 3.54
0.20 50 4.74 3000 | 0.41 | 3.26
55 5.06 3300 | 0.37 | 2.94
0.00 60 5.31 3600 | 0.34 | 2.69
Water Permeability (m/sec) Relative Permeability
1.00E-03 1.00E-05 Pervious
1.00E-05 1.00E-08 Semi-Pervious Se m I - PerVI O u S
1.00E-08 1.00E-12 Impervious




PROJECT Bisri Dam / Second Package FALLING HEAD
BOREHOLE WATER
CLIENT DAR-TALEB PERMEABILITY TEST
Borehole BHVR3 Date: 04.03.2014
Test Interval 51 to 54 K(m/sec, FHM): 1.9736E-05
) . Time | Drawdown | Time
Diameter of test interval D 86 mm (min) | from R.L (m) | (sec) h/ hg| h;
Pre-test water depth / Groundwater depth hg 8 m 0 0.00 0 1.00 | 8.00
Length of uncased test interval below the
pre-test water level L s m . 240 e 074 I
Falling Head Method (FHM) 2 6.00 120 | 0.25 | 2.00
B
K " In () In@) E
(m/sec) ™ g1, (t2-t1) . D H(HZ 5
6
H1 5.9 m 7
H2 2 m 9
tl (as per graph) 60 sec. 11
t2 120 sec. 13
15
Log Time (sec
g (sec) G
10 100 1000 10000 17
0.80
18
0.70
19
0.60 20
25
0.50
30
o
S 040
< 35
0.30 40
45
0.20
50
0.10
55
0.00 60
Water Permeability (m/sec) Relative Permeability
1.00E-03 1.00E-05 Pervious
1.00E-05 1.00E-08 Semi-Pervious Pe rVI 0 u S
1.00E-08 1.00E-12 Impervious




PROJECT Bisri Dam / Second Package FALLING HEAD
BOREHOLE WATER
CLIENT DAR-TALEB PERMEABILITY TEST
Borehole BHVR3 Date: 04.03.2014
Test Interval 54 to 57 K(m/sec, FHM): 3.2383E-07
. . Time | Drawdown | Time
Diameter of test interval D 86 mm (min) | from R.L (m) | (sec) h/ hg| h;
Pre-test water depth / Groundwater depth hg 8 m 0 0.00 0 1.00 | 8.00
Length of uncased test interval below the
pre-test water level L S m 4 0:20 60 (f0-987 781
Falling Head Method (FHM) 2 0.35 120 | 0.96 | 7.65
3 0.51 180 | 0.94 | 7.50
D L H]_ 4 0.70 240 | 0.91| 7.30
H(THKSFC:] - BL 2 _]_ Ln D LH(HZ 5 0.76 300 | 0.91 | 7.24
[: ) 6 1.00 360 | 0.88 | 7.00
H1 6.3 m 7 1.12 420 [ 0.86 | 6.89
H2 2.64 m 9 1.48 540 | 0.81 | 6.52
tl (as per graph) 660 sec. 11 1.70 660 [ 0.79 | 6.30
t2 3600 sec. 13 2.00 780 | 0.75 | 6.00
15 2.27 900 | 0.72 | 5.74
Log Time (sec)
16 2.38 960 | 0.70 | 5.62
10 100 1000 10000
17 2.52 1020 | 0.68 | 5.48
1.20
18 2.70 1080 | 0.66 | 5.30
1.00 . 19 2.80 1140 0.65 | 5.20
20 2.90 1200 | 0.64 | 5.10
080 25 3.61 1500 | 0.55 | 4.39
30 3.90 1800 | 0.51 | 4.10
o
§ 0.60
< 35 4.20 2100 | 0.47 | 3.80
40 4.61 2400 | 0.42 | 3.39
0.40
45 4.78 2700 | 0.40 | 3.22
0.20 50 4.96 3000 | 0.38 | 3.04
55 5.18 3300 | 0.35 | 2.82
0.00 60 5.36 3600 | 0.33 | 2.64
Water Permeability (m/sec) Relative Permeability
1.00E-03 1.00E-05 Pervious
1.00E-05 1.00E-08 Semi-Pervious Se m I - PerVI O u S
1.00E-08 1.00E-12 Impervious




PROJECT Bisri Dam / Second Package FALLING HEAD
BOREHOLE WATER
CLIENT DAR-TALEB PERMEABILITY TEST
Borehole BHVR3 Date: 04.03.2014
Test Interval 60 to 64.5 K(m/sec, FHM): 7.2739E-06
) . Time | Drawdown | Time
Diameter of test interval D 86 mm (min) | from R.L (m) | (sec) h/ hg| h;
Pre-test water depth / Groundwater depth hg 8 m 0 0.00 0 1.00 | 8.00
Length of uncased test interval below the
pre-test water level L 4.5 m 1 4.96 60 (0.38| 3.04
Falling Head Method (FHM) 2 595 | 120 [0.26 [ 2.05
B 6.84 180 | 0.15 | 1.16
DE L H]_ 4 7.31 240 | 0.09 | 0.69
H(THKSEC:] . BL tz tl Ln D LH(HZ 5 7.56 300 | 0.05 | 0.44
[: ) 6 7.72 360 | 0.03 | 0.28
H1 2.05 m 7 7.86 420 ( 0.02 | 0.14
H2 0.14 m
tl (as per graph) 120 sec.
t2 420 sec.

ht/h0

Log Time (sec)

10 100
0.40

0.35

0.30

0.25

0.20

0.15

0.10

0.05

0.00

1000 10000

Water Permeability (m/sec)

Relative Permeability

1.00E-03

1.00E-05

Pervious

1.00E-05

1.00E-08

Semi-Pervious

1.00E-08

1.00E-12

Impervious

Semi-Pervious
to Pervious




PROJECT Bisri Dam / Second Package FALLING HEAD
BOREHOLE WATER
CLIENT DAR-TALEB PERMEABILITY TEST
Borehole BHVR3 Date: 05.03.2014
Test Interval 64.5 to 69 K(m/sec, FHM): 1.2269E-05
) . Time | Drawdown | Time
Diameter of test interval D 86 mm (min) | from R.L (m) | (sec) h/ hg| h;
Pre-test water depth / Groundwater depth hg 8 m 0 0.00 0 1.00 | 8.00
Length of uncased test interval below the
pre-test water level L 4.5 m 1 4.30 60 | 0.46 | 3.70
Falling Head Method (FHM) 2 565 | 120 [0.29 | 2.35
B 6.45 180 | 0.19 | 1.56
D L H]_ 4 7.31 240 | 0.09 | 0.69
H(THKSFC:] . BL tz tl Ln D LH(HZ 5 7.69 300 |0.04 | 031
(: ) 6 7.96 360 | 0.00 | 0.04
H1 3.7 m
H2 0.04 m
tl (as per graph) 60 sec.
t2 360 sec.
Log Time (sec)
10 100 1000 10000
0.50
<4
0.45
0.40
0.35
0.30
o
S 025
<
0.20
0.15
0.10
0.05
0.00
Water Permeability (m/sec) Relative Permeability
1.00E-03 1.00E-05 Pervious
1.00E-05 1.00E-08 Semi-Pervious Pe rVI 0 u S
1.00E-08 1.00E-12 Impervious




PROJECT: Bisri Dam / Second Package Date: 3/4/2014
MASIENNE | SONDAGE No.: BHVRO3
TRANCHE ESSAYEE 58.50 m a 61.50 m Manometre 0.50 m
depth to water: 8.00 m
ESSAI DE PERMEABILITE LUGEON
Pression Eau Durée |Longueur Perte de Pression
d absorbée 9 Débit Débit AH charge Effective
e Lecture P en de Passe ) .
(bars) en (min) en (m) (L/min) | (L/min/m) | (bars) (Bars) (bar)
L) J P -J+AH
4 71 10 3 7.1 2.37 0.85 7.03E-03 4.843
7 7 10 3 0.7 0.23 0.85 6.93E-04 7.849
10 8 10 3 0.8 0.27 0.85 7.92E-04 10.849
7 0 10 3 0 0.00 0.85 0.00E+00 7.850
4 0 10 3 0 0.00 0.85 0.00E+00 4.850
6
5 *
7
e
e
7
7
7
4
./.
R4
~—~ 7
e e
E ,/'/
E 3
2
R4
= S P — e —_——— e — -
5 :
‘o
(] /\
2
1
—
0
0 2 4 6 8 10 12

Pression Effective (kg/cm?)

Lugeon = 2.54 L/min/m




PROJECT Bisri Dam / Second Package FALLING HEAD
BOREHOLE WATER
CLIENT DAR-TALEB PERMEABILITY TEST
Borehole BHVR5 Date: 06.03.2014
Test Interval 0 to 3 K(m/sec, FHM): 3.1266E-08
) . Time | Drawdown | Time
Diameter of test interval D 86 mm (min) | from R.L (m) | (sec) h/ hg| by
Pre-test water depth / Groundwater depth hg 3 m 0 0.00 0 1.00 | 3.00
Length of uncased test interval below the
pre-test water level L s m . e BU | GeR 2
Falling Head Method (FHM) 2 004 | 120 | 0.99 | 2.97
& 0.05 180 | 0.98 | 2.95
D L H 1 4 0.06 240 | 0.98 | 2.94
H(THKSFC:] s BL 2 _]_ Ln D LH(HZ 5 0.08 300 | 0.97 | 2.92
( ) 6 0.09 360 | 0.97 | 2.91
H1 2.92 m 7 0.10 420 | 0.97 | 2.90
H2 2.75 m 9 0.13 540 | 0.96 | 2.87
t1 (as per graph) 300 sec. 11 0.15 660 | 0.95 | 2.86
t2 2400 sec. 13 0.15 780 | 0.95 | 2.85
15 0.16 900 | 0.95 | 2.84
Log Time (sec)
16 0.17 960 | 0.94 | 2.83
10 100 1000 10000
17 0.17 1020 | 0.94 | 2.83
1.00
L 4
18 0.17 1080 | 0.94 | 2.83
0.98
19 0.18 1140 | 0.94 | 2.82
0.96
20 0.18 1200 | 0.94 | 2.82
0.94
25 0.19 1500 | 0.94 | 2.81
0.92
30 0.21 1800 | 0.93 | 2.79
o
S 090
< 35 0.23 2100 | 0.92 | 2.77
0.88
40 0.25 2400 | 0.92 | 2.75
0.86
45 0.27 2700 | 0.91 | 2.73
0.84 50 0.28 3000 | 0.91 | 2.72
0.82 55 0.29 3300 | 0.90 | 2.71
0.80 60 0.30 3600 | 0.90 | 2.70
Water Permeability (m/sec) Relative Permeability
1.00E-03 1.00E-05 Pervious Sem | _ PerVi ous
1.00E-05 1.00E-08 Semi-Pervious to I m p erv i 0 u S
1.00E-08 1.00E-12 Impervious




PROJECT Bisri Dam / Second Package FALLING HEAD
BOREHOLE WATER
CLIENT DAR-TALEB PERMEABILITY TEST
Borehole BHVR5 Date: 06.03.2014
Test Interval 3 to 6 K(m/sec, FHM): 1.0281E-07
) . Time | Drawdown | Time
Diameter of test interval D 86 mm (min) | from R.L (m) | (sec) h/ hg| by
Pre-test water depth / Groundwater depth hg 5 m 0 0.00 0 1.00 | 5.00
Length of uncased test interval below the
pre-test water level L . m . L BU | @R
Falling Head Method (FHM) 2 0.06 | 120 | 0.99 | 4.94
B 0.09 180 | 0.98 | 4.92
D L H]_ 4 0.11 240 | 0.98 | 4.89
H(THKSFC:] - BL tz tl Ln D LH(HZ 5 0.14 300 | 0.97 | 4.86
[: ) 6 0.17 360 | 0.97 | 4.83
H1 4.71 m 7 0.22 420 | 0.96 | 4.78
H2 4.1 m 9 0.29 540 | 0.94 | 4.71
t1 (as per graph) 540 sec. 11 0.35 660 | 0.93 | 4.65
t2 3600 sec. 13 0.40 780 | 0.92 | 4.60
15 0.48 900 | 0.90 | 4.52
Log Time (sec)
16 0.51 960 | 0.90 | 4.49
10 100 1000 10000
17 0.55 1020 | 0.89 | 4.46
1.00
*
18 0.57 1080 | 0.89 | 4.43
19 0.60 1140 | 0.88 | 4.40
0.95
20 0.62 1200 | 0.88 | 4.38
25 0.66 1500 | 0.87 | 4.34
0.90
30 0.69 1800 | 0.86 | 4.31
g
< 35 0.73 2100 | 0.85 | 4.27
0.85
40 0.75 2400 | 0.85 | 4.25
45 0.82 2700 | 0.84 | 4.18
0.80 50 0.86 3000 | 0.83 | 4.14
55 0.88 3300 | 0.82 | 4.12
0.75 60 0.90 3600 | 0.82 | 4.10
Water Permeability (m/sec) Relative Permeability
1.00E-03 1.00E-05 Pervious
1.00E-05 1.00E-08 Semi-Pervious Se m I - Pe rV I O u S
1.00E-08 1.00E-12 Impervious




PROJECT Bisri Dam / Second Package FALLING HEAD
BOREHOLE WATER
CLIENT DAR-TALEB PERMEABILITY TEST
Borehole BHVR5 Date: 06.03.2014
Test Interval 6 to 9 K(m/sec, FHM): 4.0972E-08
) . Time | Drawdown | Time
Diameter of test interval D 86 mm (min) | from R.L (m) | (sec) h/ hg| by
Pre-test water depth / Groundwater depth hg 3.7 m 0 0.00 0 1.00 | 3.70
Length of uncased test interval below the
pre-test water level L s m . LK BU | Ges By
Falling Head Method (FHM) 2 011 | 120 |0.97 | 3.59
B 0.13 180 | 0.96 | 3.57
D L H]_ 4 0.15 240 | 0.96 | 3.55
H(THKSFC:] . BL tz [j_]_ Ln D LH(HZ 5 0.17 300 | 0.95 | 3.53
[: ) 6 0.19 360 | 0.95 | 3.52
H1 3.53 m 7 0.20 420 | 0.95 | 3.50
H2 3.3 m 9 0.24 540 | 0.94 | 3.46
t1 (as per graph) 300 sec. 11 0.26 660 | 0.93 | 3.44
t2 2100 sec. 13 0.28 780 | 0.92 | 3.42
15 0.29 900 | 0.92 | 3.41
Log Time (sec)
16 0.30 960 | 0.92 | 3.40
10 100 1000 10000
17 0.30 1020 | 0.92 | 3.40
1.00
18 0.30 1080 | 0.92 | 3.40
0.98 L 2
19 0.31 1140 | 0.92 | 3.39
0.96 \\ 20 0.33 1200 | 0.91 | 3.38
25 0.35 1500 | 0.91 | 3.35
0.94
30 0.37 1800 | 0.90 | 3.33
o
S 092
= 35 0.40 2100 | 0.89 | 3.30
0.90 40 0.42 2400 | 0.89 | 3.28
45 0.45 2700 | 0.88 | 3.25
0.88
50 0.49 3000 | 0.87 | 3.21
0.86
55 0.52 3300 | 0.86 | 3.19
0.84 60 0.52 3600 | 0.86 | 3.18
Water Permeability (m/sec) Relative Permeability
1.00E-03 1.00E-05 Pervious Sem | _ PerVi ous
1.00E-05 1.00E-08 Semi-Pervious to I m p erV i 0 u S
1.00E-08 1.00E-12 Impervious




PROJECT Bisri Dam / Second Package FALLING HEAD
BOREHOLE WATER
CLIENT DAR-TALEB PERMEABILITY TEST
Borehole BHVR5 Date: 06.03.2014
Test Interval 9 to 12 K(m/sec, FHM): 1.4980E-08
) . Time | Drawdown | Time
Diameter of test interval D 86 mm (min) | from R.L (m) | (sec) h/ hg| by
Pre-test water depth / Groundwater depth hg 8 m 0 0.00 0 1.00 | 8.00
Length of uncased test interval below the
pre-test water level L s m . s BU | @R Tl
Falling Head Method (FHM) 2 006 | 120 | 0.99 | 7.94
& 0.08 180 | 0.99 | 7.92
D L H 1 4 0.11 240 | 0.99 | 7.89
H(THKSFC:] - BL tz tl Ln D LH(HZ 5 0.12 300 | 0.98 | 7.88
[: ) 6 0.14 360 | 0.98 | 7.86
H1 7.82 m 7 0.16 420 | 0.98 | 7.85
H2 7.68 m 9 0.17 540 | 0.98 | 7.83
t1 (as per graph) 780 sec. 11 0.18 660 | 0.98 | 7.82
t2 2100 sec. 13 0.18 780 | 0.98 | 7.82
15 0.20 900 | 0.98 | 7.80
Log Time (sec)
16 0.20 960 | 0.97 | 7.80
10 100 1000 10000
17 0.21 1020 | 0.97 | 7.79
1.00
* 18 0.22 1080 | 0.97 | 7.78
0.99 19 0.23 1140 | 0.97 | 7.78
20 0.23 1200 | 0.97 | 7.77
0.98 25 026 |1500| 097|774
30 0.29 1800 | 0.96 | 7.71
o
S 097
< 35 0.32 2100 | 0.96 | 7.68
40 0.35 2400 | 0.96 | 7.65
0.96
45 0.38 2700 | 0.95 | 7.62
0.95 50 0.41 3000 | 0.95 | 7.60
55 0.42 3300 | 0.95 | 7.58
0.94 60 0.45 3600 | 0.94 | 7.55
Water Permeability (m/sec) Relative Permeability
1.00E-03 1.00E-05 Pervious Sem | _ PerVi ous
1.00E-05 1.00E-08 Semi-Pervious to I m p erV i 0 u S
1.00E-08 1.00E-12 Impervious




PROJECT Bisri Dam / Second Package FALLING HEAD
BOREHOLE WATER
CLIENT DAR-TALEB PERMEABILITY TEST
Borehole BHVR5 Date: 07.03.2014
Test Interval 12 to i3 K(m/sec, FHM): 2.0601E-08
) . Time | Drawdown | Time
Diameter of test interval D 86 mm (min) | from R.L (m) | (sec) h/ hg| by
Pre-test water depth / Groundwater depth ho 8 m 0 0.00 0 1.00 | 8.00
Length of uncased test interval below the
pre-test water level L s m . K EU | @R e
Falling Head Method (FHM) 2 010 | 120 | 0.99 | 7.90
B 0.12 180 | 0.99 | 7.89
D L H]_ 4 0.13 240 | 0.98 | 7.87
H(THKSFC:] . BL tz tl Ln D LH(HZ 5 0.15 300 | 0.98 | 7.85
[: ) 6 0.17 360 | 0.98 | 7.83
H1 7.76 m 7 0.19 420 ( 0.98 | 7.81
H2 7.51 m 9 0.22 540 | 0.97 | 7.78
tl (as per graph) 660 sec. 11 0.25 660 | 0.97 | 7.76
t2 2400 sec. 13 0.26 780 | 0.97 | 7.74
15 0.29 900 | 0.96 | 7.71
Log Time (sec)
16 0.31 960 | 0.96 | 7.69
10 100 1000 10000
17 0.32 1020 | 0.96 | 7.69
1.00
18 0.33 1080 | 0.96 | 7.67
0.99 2 4
19 0.34 1140 | 0.96 | 7.66
0.98
20 0.36 1200 | 0.96 | 7.64
0.97
25 0.39 1500 | 0.95 | 7.61
0.96
30 0.43 1800 | 0.95 | 7.57
o
S 095
< 35 0.46 2100 | 0.94 | 7.54
0.94
40 0.50 2400 | 0.94 | 7.51
0.93
45 0.52 2700 | 0.93 | 7.48
0.92 50 0.56 3000 | 0.93 | 7.44
0.91 55 0.59 3300 | 0.93 | 7.41
0.90 60 0.62 3600 | 0.92 | 7.39
Water Permeability (m/sec) Relative Permeability
1.00E-03 1.00E-05 Pervious Sem | _ PerVi ous
1.00E-05 1.00E-08 Semi-Pervious to I m p erV i 0 u S
1.00E-08 1.00E-12 Impervious




PROJECT Bisri Dam / Second Package FALLING HEAD
BOREHOLE WATER
CLIENT DAR-TALEB PERMEABILITY TEST
Borehole BHVR5 Date: 07.03.2014
Test Interval 15 to 18 K(m/sec, FHM): 3.5615E-07
) . Time | Drawdown | Time
Diameter of test interval D 86 mm (min) | from R.L (m) | (sec) h/ hg| by
Pre-test water depth / Groundwater depth ho 8 m 0 0.00 0 1.00 | 8.00
Length of uncased test interval below the
pre-test water level L s m . nas BU | @ e
Falling Head Method (FHM) 2 0.60 | 120 |0.92 | 7.40
B 0.76 180 | 0.90 | 7.24
D L H]_ 4 0.90 240 | 0.89 | 7.10
(TTIKSE‘C:] di BL L‘2 tl Ln D LH(HZ 5 1.04 300 | 0.87 | 6.96
[: ) 6 121 360 | 0.85 | 6.79
H1 6.79 m 7 1.44 420 | 0.82 | 6.56
H2 4.25 m 9 1.95 540 | 0.76 | 6.05
tl (as per graph) 360 sec. 11 2.38 660 | 0.70 | 5.62
t2 1800 sec. 13 2.72 780 | 0.66 | 5.28
15 3.10 900 | 0.61 | 4.90
Log Time (sec)
16 3.23 960 | 0.60 | 4.77
10 100 1000 10000
17 3.40 1020 | 0.57 | 4.60
1.00
¢ 18 3.48 1080 | 0.57 | 4.52
0.90
19 3.58 1140 | 0.55 | 4.42
0.80
20 3.62 1200 | 0.55 | 4.38
0.70
25 3.69 1500 | 0.54 | 4.31
0.60
30 3.75 1800 | 0.53 | 4.25
o
< 050 A
< 35 3.81 2100 | 0.52 | 4.19
0.40
40 3.85 2400 | 0.52 | 4.15
0.30
45 3.90 2700 | 0.51 | 4.10
0.20 50 3.95 3000 | 0.51 | 4.05
0.10 55 4.01 3300 | 0.50 | 3.99
0.00 60 4.06 3600 | 0.49 | 3.94
Water Permeability (m/sec) Relative Permeability
1.00E-03 1.00E-05 Pervious
1.00E-05 1.00E-08 Semi-Pervious Sem I - PerVI 0 u S
1.00E-08 1.00E-12 Impervious




PROJECT Bisri Dam / Second Package FALLING HEAD
BOREHOLE WATER
CLIENT DAR-TALEB PERMEABILITY TEST
Borehole BHVR5 Date: 07.03.2014
Test Interval 18 to 21 K(m/sec, FHM): 5.6912E-07
. . Time | Drawdown | Time
Diameter of test interval D 86 mm (min) | from R.L (m) | (sec) h/ hg| h;
Pre-test water depth / Groundwater depth hg 8 m 0 0.00 0 1.00 | 8.00
Length of uncased test interval below the
pre-test water level L S m 4 058 60 {£0-96/]7.69
Falling Head Method (FHM) 2 0.41 120 | 0.95 | 7.59
B 0.51 180 | 0.94 | 7.50
D L H]_ 4 0.56 240 | 0.93 | 7.44
H(THKSFC:] - BL tz tl Ln D Ln (HZ 5 0.65 300 | 0.92 | 7.35
[: ) 6 0.72 360 | 0.91 | 7.28
H1 5.9 m 7 0.80 420 (0.90| 7.20
H2 1.98 m 9 0.91 540 | 0.89 | 7.09
t1 (as per graph) 1500 sec. 11 1.00 660 | 0.87 | 7.00
t2 3600 sec. 13 1.16 780 | 0.86 | 6.84
15 1.30 900 | 0.84 | 6.70
Log Time (sec)
16 1.39 960 | 0.83 | 6.61
10 100 1000 10000
17 1.46 1020 | 0.82 | 6.54
1.20
18 1.59 1080 | 0.80 | 6.42
1.00 19 1.69 1140 ( 0.79 | 6.31
*
20 1.79 1200 | 0.78 | 6.22
080 25 2.10 1500 | 0.74 | 5.90
30 2.70 1800 | 0.66 | 5.30
o
§ 0.60
< 35 3.41 2100 | 0.57 | 4.60
40 4.11 2400 | 0.49 | 3.89
0.40
45 4.80 2700 | 0.40 | 3.20
0.20 50 5.31 3000 | 0.34 | 2.69
55 5.71 3300 | 0.29 | 2.29
0.00 60 6.02 3600 | 0.25 | 1.98
Water Permeability (m/sec) Relative Permeability
1.00E-03 1.00E-05 Pervious
1.00E-05 1.00E-08 Semi-Pervious Se m I - PerVI O u S
1.00E-08 1.00E-12 Impervious




PROJECT Bisri Dam / Second Package FALLING HEAD
BOREHOLE WATER
CLIENT DAR-TALEB PERMEABILITY TEST
Borehole BHVR5 Date: 07.03.2014
Test Interval 21 to 24 K(m/sec, FHM): 2.4276E-07
. . Time | Drawdown | Time
Diameter of test interval D 86 mm (min) | from R.L (m) | (sec) h/ hg| h;
Pre-test water depth / Groundwater depth hg 8 m 0 0.00 0 1.00 | 8.00
Length of uncased test interval below the
pre-test water level L S m 4 029 0| O || el
Falling Head Method (FHM) 2 0.67 120 | 0.92 | 7.33
3 1.03 180 | 0.87 | 6.97
D L H]_ 4 1.40 240 | 0.82 | 6.60
H(THKSFC:] - BL tz tl Ln D LH(HZ 5 175 300 | 0.78 | 6.25
[: ) 6 2.03 360 | 0.75| 5.97
H1 6.97 m 7 2.28 420 (0.72 | 5.72
H2 4.26 m 9 2.58 540 | 0.68 | 5.42
t1 (as per graph) 180 sec. 11 2.80 660 | 0.65 | 5.20
t2 2400 sec. 13 2.93 780 | 0.63 | 5.07
15 2.99 900 | 0.63 | 5.01
Log Time (sec)
16 3.03 960 | 0.62 | 4.97
10 100 1000 10000
17 3.06 1020 | 0.62 | 4.94
1.20
18 3.09 1080 0.61 | 4.91
1.00 19 3.12 1140 0.61 | 4.88
L 2
20 3.15 1200 | 0.61 | 4.85
080 25 3.28 1500 | 0.59 | 4.72
30 3.42 1800 | 0.57 | 4.58
o
§ 0.60
< \ 35 3.61 2100 | 0.55 | 4.39
N 40 3.74 2400 | 0.53 | 4.26
0.40
45 3.81 2700 | 0.52 | 4.19
0.20 50 3.92 3000 | 0.51 | 4.08
55 3.99 3300 | 0.50 | 4.01
0.00 60 4.08 3600 | 0.49 | 3.92
Water Permeability (m/sec) Relative Permeability
1.00E-03 1.00E-05 Pervious
1.00E-05 1.00E-08 Semi-Pervious Se m I - PerVI O u S
1.00E-08 1.00E-12 Impervious




PROJECT Bisri Dam / Second Package FALLING HEAD
BOREHOLE WATER
CLIENT DAR-TALEB PERMEABILITY TEST
Borehole BHVR5 Date: 08.03.2014
Test Interval 30 to 33 K(m/sec, FHM): 2.1554E-07
) . Time | Drawdown | Time
Diameter of test interval D 86 mm (min) | from R.L (m) | (sec) h/ hg| h;
Pre-test water depth / Groundwater depth hg 8 m 0 0.00 0 1.00 | 8.00
Length of uncased test interval below the
pre-test water level L s m . Y B T A
Falling Head Method (FHM) 2 138 | 120 |0.83 | 6.62
B 1.70 180 | 0.79 | 6.30
D L H]_ 4 1.99 240 | 0.75 | 6.01
H(THKSFC:] s BL tz tl Ln D LH(HZ 5 2.18 300 | 0.73 | 5.82
[: ) 6 2.35 360 | 0.71 | 5.65
H1 5.82 m 7 251 420 [ 0.69 | 5.49
H2 3.42 m 9 2.85 540 | 0.64 | 5.15
tl (as per graph) 300 sec. 11 3.18 660 | 0.60 | 4.82
t2 3000 sec. 13 3.38 780 | 0.58 | 4.62
15 3.48 900 | 0.56 | 4.52
Log Time (sec)
16 3.52 960 | 0.56 | 4.48
10 100 1000 10000
17 3.57 1020 | 0.55 | 4.43
1.00
18 3.62 1080 | 0.55 | 4.38
0.90 2 4
19 3.68 1140 | 0.54 | 4.32
0.80
20 3.73 1200 | 0.53 | 4.27
0.70
25 3.96 1500 | 0.50 | 4.04
0.60
30 4.21 1800 | 0.47 | 3.79
o
S 050
< 35 4.31 2100 | 0.46 | 3.69
0.40 N
40 4.40 2400 | 0.45 | 3.60
0.30
45 4.49 2700 | 0.44 | 3.51
0.20 50 458 | 3000 0.43 | 3.42
0.10 55 4.64 3300 | 0.42 | 3.36
0.00 60 4.69 3600 | 0.41 | 3.31
Water Permeability (m/sec) Relative Permeability
1.00E-03 1.00E-05 Pervious
1.00E-05 1.00E-08 Semi-Pervious Se m I - PEI’VI 0 u S
1.00E-08 1.00E-12 Impervious




PROJECT Bisri Dam / Second Package FALLING HEAD
BOREHOLE WATER
CLIENT DAR-TALEB PERMEABILITY TEST
Borehole BHVR5 Date: 08.03.2014
Test Interval 33 to 36 K(m/sec, FHM): 1.5550E-05
h . Time | Drawdown | Time
Diameter of test interval D 86 mm (min) | from R.L (m) | (sec) h/ hg| h;
Pre-test water depth / Groundwater depth hg 8 m 0 0.00 0 1.00 | 8.00
Length of uncased test interval below the
pre-test water level L s m . e B i e
Falling Head Method (FHM) 2 470 | 120 [0.41 | 3.30
B 6.30 180 | 0.21 | 1.70
D L L L (Hl) 4 7.40 240 | 0.07 | 0.60
H1 3.3 m
H2 0.6 m
tl (as per graph) 120 sec.
t2 240 sec.
Log Time (sec)
10 100 1000 10000
0.70
*
0.60
0.50
0.40 1
o
S
e
0.30
0.20
0.10
0.00
Water Permeability (m/sec) Relative Permeability
1.00E-03 1.00E-05 Pervious
1.00E-05 1.00E-08 Semi-Pervious PerVI 0 u S
1.00E-08 1.00E-12 Impervious




PROJECT Bisri Dam / Second Package FALLING HEAD
BOREHOLE WATER
CLIENT DAR-TALEB PERMEABILITY TEST
Borehole BHVR5 Date: 10.03.2014
Test Interval 42 to 45 K(m/sec, FHM): 1.2773E-07
. . Time | Drawdown | Time
Diameter of test interval D 86 mm (min) | from R.L (m) | (sec) h/ hg| h;
Pre-test water depth / Groundwater depth hg 8 m 0 0.00 0 1.00 | 8.00
Length of uncased test interval below the
pre-test water level L S m 4 e R e
Falling Head Method (FHM) 2 0.58 120 | 0.93 | 7.42
3 0.79 180 (0.90 | 7.21
D L H]_ 4 0.91 240 | 0.89 | 7.09
H(THKSFC:] - BL 2 _]_ Ln D LH(HZ 5 0.98 300 |0.88 | 7.02
[: ) 6 1.10 360 | 0.86 | 6.90
H1 7.09 m 7 1.19 420 (0.85| 6.81
H2 5.91 m 9 1.36 540 | 0.83 | 6.64
t1 (as per graph) 240 sec. 11 1.46 660 | 0.82 | 6.54
t2 1800 sec. 13 1.53 780 | 0.81 | 6.47
15 1.62 900 | 0.80 | 6.38
Log Time (sec)
16 1.66 960 | 0.79 | 6.34
10 100 1000 10000
17 1.70 1020 0.79 | 6.30
1.00
18 1.75 1080 0.78 | 6.25
0.95 ry
19 1.79 1140 0.78 | 6.21
0.90 20 1.84 1200 | 0.77 | 6.16
25 1.95 1500 | 0.76 | 6.05
0.85
30 2.09 1800 | 0.74 | 5.91
o
§ 0.80
< 35 2.19 2100 | 0.73 | 5.81
0.75 40 2.29 2400 | 0.71 | 5.71
45 2.38 2700 | 0.70 | 5.62
0.70
50 2.45 3000 [ 0.69 | 5.55
0.65
55 2.56 3300 | 0.68 | 5.44
0.60 60 2.61 3600 | 0.67 | 5.39
Water Permeability (m/sec) Relative Permeability
1.00E-03 1.00E-05 Pervious
1.00E-05 1.00E-08 Semi-Pervious Se m I - PerVI O u S
1.00E-08 1.00E-12 Impervious




PROJECT Bisri Dam / Second Package FALLING HEAD
BOREHOLE WATER
CLIENT DAR-TALEB PERMEABILITY TEST
Borehole BHVR5 Date: 11.03.2014
Test Interval 45 to 48 K(m/sec, FHM): 2.1060E-06
) . Time | Drawdown | Time
Diameter of test interval D 86 mm (min) | from R.L (m) | (sec) h/ hg| h;
Pre-test water depth / Groundwater depth hg 8 m 0 0.00 0 1.00 | 8.00
Length of uncased test interval below the
pre-test water level L s m . 1L B e | @
Falling Head Method (FHM) 2 2.36 120 [0.70 | 5.64
3 2.93 180 | 0.63 | 5.07
D L H 1 4 3.58 240 | 0.55 | 4.42
H(THKSFC:] . BL 2 _]_ Ln D LH(HZ 5 3.95 300 | 051 4.05
( ) 6 4.51 360 [ 0.44 | 3.49
H1 5.07 m 7 491 420 | 0.39 | 3.09
H2 0.4 m 9 5.59 540 [ 0.30 | 2.41
t1 (as per graph) 180 sec. 11 6.03 660 [ 0.25 | 1.97
t2 1500 sec. 13 6.42 780 [ 0.20 [ 1.58
15 6.68 900 | 0.16 | 1.32
Log Time (sec)
16 6.80 960 [ 0.15| 1.20
10 100 1000 10000
17 6.93 1020 | 0.13 | 1.07
0.90
18 7.03 1080 | 0.12 | 0.97
0.80 L
19 7.12 1140 | 0.11 | 0.88
0.70
20 7.20 1200 | 0.10 | 0.80
0.60 25 7.60 1500 | 0.05 | 0.40
0.50
o
S
e
0.40
0.30
0.20
0.10
0.00
Water Permeability (m/sec) Relative Permeability
1.00E-03 1.00E-05 Pervious Se m | _ PerVi ous
1.00E-05 1.00E-08 Semi-Pervious to PerVIOUS
1.00E-08 1.00E-12 Impervious




PROJECT Bisri Dam / Second Package FALLING HEAD
BOREHOLE WATER
CLIENT DAR-TALEB PERMEABILITY TEST
Borehole BHVR5 Date: 11.03.2014
Test Interval 48 to 50 K(m/sec, FHM): 8.9713E-06
h . Time | Drawdown | Time
Diameter of test interval D 86 mm (min) | from R.L (m) | (sec) h/ hg| h;
Pre-test water depth / Groundwater depth hg 8 m 0 0.00 0 1.00 | 8.00
Length of uncased test interval below the
pre-test water level L 2 m . LB B | @A
Falling Head Method (FHM) 2 286 | 120 (064 514
B 3.66 180 | 0.54 | 4.34
D L H]_ 4 4.29 240 | 0.46 | 3.71
(TTIKSE'C:] i 8L(t2-t1 Ln D LH(HZ 5 4.88 300 |0.39 | 3.12
[: ) 6 5.45 360 | 0.32 | 2.55
H1 3.12 m 7 6.35 420 (0.21| 1.65
H2 0.71 m 9 7.29 540 | 0.09 | 0.71
tl (as per graph) 300 sec.
t2 540 sec.
Log Time (sec)
10 100 1000 10000
0.90
0.80
*
0.70
0.60
0.50
o
S
e
0.40
0.30
0.20
0.10
0.00
Water Permeability (m/sec) Relative Permeability
1.00E-03 1.00E-05 Pervious Se m | _ PerV | ous
1.00E-05 1.00E-08 Semi-Pervious to PerVI O u S
1.00E-08 1.00E-12 Impervious




PROJECT: Bisri Dam / Second Package Date: 3/7/2014
MASIENNE | SONDAGE No.: BHVRO05
TRANCHE ESSAYEE 24.00 m a 27.00 m Manomeétre 0.50 m
depth to water: 8.30m
ESSAI DE PERMEABILITE LUGEON
Pression Eau Durée |Longueur Perte de Pression
de Lecture P absorbée en de Igasse Débit Débit AH charge Effective
en . (L/min) | (L/min/m) | (bars) (Bars) (bar)
(bars) L) (min) en (m) 3 P _J+AH
4 57 10 3 5.7 1.90 0.88 5.64E-03 4.874
7 12 10 3 1.2 0.40 0.88 1.19E-03 7.879
10 9 10 3 0.9 0.30 0.88 8.91E-04 10.879
7 0 10 3 0 0.00 0.88 0.00E+00 7.880
4 0 10 3 0 0.00 0.88 0.00E+00 4.880
4.5
4
/0
3.5 -
,/./
e
/|
3 S
7
7
~ 7
7
E 2.5 =
= 7
E
i/ P - B I _,”'i ] . -
=
‘o
5 /\
15
1
0.5 N
\
—
0
0 2 4 6 8 10 12

Pression Effective (kg/cm?)

2.06 L/min/m

Lugeon =




PROJECT: Bisri Dam / Second Package Date: 3/7/2014
MASIENNE | SONDAGE No.: BHVRO05
TRANCHE ESSAYEE 27.00 m a 30.00 m Manomeétre 0.50 m
depth to water: 8.30m
ESSAI DE PERMEABILITE LUGEON
Pression Eau Durée |Longueur Perte de Pression
de Lecture P absorbée en de Igasse Débit Débit AH charge Effective
en . (L/min) | (L/min/m) | (bars) (Bars) (bar)
(bars) L) (min) en (m) 3 P _J+AH
4 56 10 3 5.6 1.87 0.88 5.54E-03 4.874
7 5 10 3 0.5 0.17 0.88 4.95E-04 7.880
10 11 10 3 11 0.37 0.88 1.09E-03 10.879
7 0 10 3 0 0.00 0.88 0.00E+00 7.880
4 0 10 3 0 0.00 0.88 0.00E+00 4.880
4.5
4
A
7
7
3.5 2
./‘
7
7
3 2
7
R4
~ 7
g 2.5 /'/
£ 7
g /s
= PIE SRR RN EP 2 i -
g
‘o
3 /\
15
1 \
0.5
0
0 2 4 6 8 10 12

Pression Effective (kg/cm?)

2.04 L/min/m

Lugeon =




PROJECT Bisri Dam / Second Package FALLING HEAD
BOREHOLE WATER
CLIENT DAR-TALEB PERMEABILITY TEST
Borehole BHLA2 Date: 2/13/2014
Test Interval 0 to 3 K(m/sec, FHM): 1.7287E-06
) . Time | Drawdown | Time
Diameter of test interval D 86 mm (min) | from R.L (m) | (sec) h/ hg| by
Pre-test water depth / Groundwater depth hg 1.2 m 0 0.00 0 1.00 | 1.20
Length of uncased test interval below the
pre-test water level L 1.8 m 1 0.19 60 [ 0.84|1.01
Falling Head Method (FHM) 2 020 | 120 | 0.83 | 1.00
3 0.25 180 | 0.79 | 0.95
D L H 1 4 0.30 240 | 0.75 | 0.90
H(THKSFC:] . BL 2 _]_ Ln D LH(HZ 5 0.33 300 | 0.73 | 0.87
( ) 6 0.36 360 | 0.70 | 0.84
H1 0.68 m 7 0.40 420 | 0.67 | 0.80
H2 0.03 m 9 0.43 540 | 0.64 | 0.77
t1 (as per graph) 780 sec. 11 0.48 660 | 0.60 | 0.72
t2 3600 sec. 13 0.53 780 | 0.56 | 0.68
15 0.56 900 | 0.53 | 0.64
Log Time (sec)
16 0.59 960 | 0.51 | 0.61
10 100 1000 10000
17 0.63 1020 | 0.47 | 0.57
1.00
18 0.65 1080 | 0.46 | 0.55
0.90
L 4 19 0.68 1140 | 0.44 | 0.52
0.80
20 0.69 1200 | 0.42 | 0.51
0.70
25 0.78 1500 | 0.35 | 0.43
0.60
30 0.89 1800 | 0.26 | 0.31
o
S 050
< 35 0.96 2100 | 0.20 | 0.24
0.40
40 1.04 2400 | 0.13 | 0.16
0.30
45 1.08 2700 | 0.10 | 0.12
020 50 1.09 3000 | 0.09 | 0.11
0.10 55 1.14 3300 | 0.05 | 0.06
0.00 60 1.17 3600 | 0.03 | 0.03
Water Permeability (m/sec) Relative Permeability
1.00E-03 1.00E-05 Pervious Sem | _ PerVi ous
1.00E-05 1.00E-08 Semi-Pervious to PerVI 0 u S
1.00E-08 1.00E-12 Impervious




PROJECT Bisri Dam / Second Package FALLING HEAD
BOREHOLE WATER
CLIENT DAR-TALEB PERMEABILITY TEST
Borehole BHLA2 Date: 2/13/2014
Test Interval 3 to 6 K(m/sec, FHM): 1.9213E-07
) . Time | Drawdown | Time
Diameter of test interval D 86 mm (min) | from R.L (m) | (sec) h/ hg| by
Pre-test water depth / Groundwater depth ho 2.2 m 0 0.00 0 1.00 | 2.20
Length of uncased test interval below the
pre-test water level L & m . L S| G 20
Falling Head Method (FHM) 2 020 | 120 | 0.91 | 2.00
B 0.27 180 | 0.88 | 1.93
D L H]_ 4 0.32 240 | 0.86 | 1.89
(:THKSE‘C_) - BL [_'2 tl n D Ln(Hz 5 0.35 300 | 0.84 | 1.85
I: ) 6 0.39 360 | 0.82 | 1.81
H1 1.54 m 7 0.42 420 ( 0.81 | 1.78
H2 1 m 9 0.49 540 | 0.78 | 1.71
t1 (as per graph) 1140 sec. 11 0.51 660 | 0.77 | 1.69
t2 3600 sec. 13 0.54 780 | 0.75 | 1.66
15 0.57 900 | 0.74 | 1.63
Log Time (sec)
16 0.59 960 | 0.73 | 1.61
10 100 1000 10000
1.00 17 0.61 1020 | 0.72 | 1.59
¢ 18 0.63 1080 | 0.71 | 1.57
0.90 ’ ' :
19 0.66 1140 ( 0.70 | 1.54
0.80
20 0.69 1200 | 0.69 | 1.51
0.70
25 0.75 1500 | 0.66 | 1.45
0.60
30 0.87 1800 | 0.61 | 1.34
= 0.50
>
< 35 0.95 2100 | 0.57 | 1.25
0.40
40 0.99 2400 | 0.55 | 1.21
0.30
45 1.09 2700 | 0.50 | 1.11
0.20
50 111 3000 | 0.50 | 1.09
0.10
55 1.19 3300 | 0.46 | 1.01
0.00
60 1.20 3600 | 0.45 | 1.00
Water Permeability (m/sec) Relative Permeability
1.00E-03 1.00E-05 Pervious
1.00E-05 1.00E-08 Semi-Pervious Sem I - PerVI 0 u S
1.00E-08 1.00E-12 Impervious




PROJECT Bisri Dam / Second Package FALLING HEAD
BOREHOLE WATER
CLIENT DAR-TALEB PERMEABILITY TEST
Borehole BHLA2 Date: 2/14/2014
Test Interval 6 to 9 K(m/sec, FHM): 6.2007E-08
) . Time | Drawdown | Time
Diameter of test interval D 86 mm (min) | from R.L (m) | (sec) h/ hg| by
Pre-test water depth / Groundwater depth ho 2.6 m 0 0.00 0 1.00 | 2.60
Length of uncased test interval below the
pre-test water level L & m . L BU | Qs 2az
Falling Head Method (FHM) 2 0.24 | 120 091 | 236
3 0.28 180 | 0.89 | 2.32
L H ]_ 4 0.32 240 | 0.88 | 2.28
(:THKSE‘CJ - BL [_'2 tl n D Ln(Hz 5 0.34 300 | 0.87 | 2.26
|: ) 6 0.35 360 | 0.87 | 2.25
H1 2.28 m 7 0.37 420 | 0.86 | 2.23
H2 1.95 m 9 0.41 540 | 0.84 | 2.20
t1 (as per graph) 240 sec. 11 0.45 660 | 0.83 [ 2.15
t2 3000 sec. 13 0.51 780 | 0.80 | 2.09
15 0.53 900 | 0.80 | 2.07
Log Time (sec) 16 0.55 960 | 0.79 | 2.06
10 100 1000 10000
1.00 17 0.55 1020 | 0.79 | 2.05
18 0.57 1080 | 0.78 | 2.04
0.95
2 19 0.58 1140 | 0.78 | 2.02
0.90 \ 20 060 | 1200 0.77 | 2.01
0.85 25 0.61 1500 | 0.77 | 2.00
o 30 0.62 1800 | 0.76 | 1.99
£ 080
< 35 0.63 2100 | 0.76 | 1.98
0.75
40 0.63 2400 | 0.76 | 1.97
0.70 45 0.65 2700 | 0.75 | 1.96
50 0.66 3000 | 0.75 | 1.95
0.65
55 0.67 3300 | 0.74 | 1.94
0.60
60 0.68 3600 | 0.74 | 1.93
Water Permeability (m/sec) Relative Permeability
1.00E-03 1.00E-05 Pervious Sem | _ PerVi ous
1.00E-05 1.00E-08 Semi-Pervious to I m p ervi 0 u S
1.00E-08 1.00E-12 Impervious




PROJECT Bisri Dam / Second Package FALLING HEAD
BOREHOLE WATER
CLIENT DAR-TALEB PERMEABILITY TEST
Borehole BHLA2 Date: 2/14/2014
Test Interval 9 to 12 K(m/sec, FHM): 2.8311E-07
) . Time | Drawdown | Time
Diameter of test interval D 86 mm (min) | from R.L (m) | (sec) h/ hg| by
Pre-test water depth / Groundwater depth ho 5 m 0 0.00 0 1.00 | 5.00
Length of uncased test interval below the
pre-test water level L & m . 026 B @ e
Falling Head Method (FHM) 2 0.08 | 120 | 0.98 | 4.92
B 0.11 180 | 0.98 | 4.89
D L H]_ 4 0.14 240 | 0.97 | 4.86
K{THK‘SFCJ - BL [_'2 tl D Hz 5 0.17 300 | 0.97 | 4.84
I: ) 6 0.20 360 | 0.96 | 4.81
H1 4.5 m 7 0.20 420 | 0.96 | 4.80
H2 2.17 m 9 0.26 540 | 0.95 | 4.74
t1 (as per graph) 780 sec. 11 0.37 660 | 0.93 | 4.63
t2 3600 sec. 13 0.50 780 | 0.90 | 4.50
15 0.69 900 | 0.86 | 4.31
Log Time (sec) 16 0.78 960 | 0.84 | 4.22
10 100 1000 10000
17 0.87 1020 | 0.83 | 4.14
1.00 ®
0.90 H*‘”\ 18 0.95 1080 | 0.81 | 4.05
19 1.05 1140 | 0.79 | 3.95
0.80
20 1.12 1200 | 0.78 | 3.88
0.70
25 1.45 1500 | 0.71 | 3.55
0.60
o 30 1.79 1800 | 0.64 | 3.22
S 050
= 35 2.10 2100 | 0.58 | 2.90
0.40
40 2.31 2400 | 0.54 | 2.70
0.30
45 2.45 2700 | 0.51 | 2.55
0.20
50 2.62 3000 | 0.48 | 2.38
0.10
55 2.75 3300 | 0.45 | 2.25
0.00
60 2.83 3600 | 0.43 | 2.17
Water Permeability (m/sec) Relative Permeability
1.00E-03 1.00E-05 Pervious
1.00E-05 1.00E-08 Semi-Pervious Sem I - PerVI O u S
1.00E-08 1.00E-12 Impervious




PROJECT Bisri Dam / Second Package FALLING HEAD
BOREHOLE WATER
CLIENT DAR-TALEB PERMEABILITY TEST
Borehole BHLA2 Date: 2/14/2014
Test Interval 12 to 15 K(m/sec, FHM): 8.3576E-08
. . Time | Drawdown | Time
Diameter of test interval D 86 mm (min) | from R.L (m) | (sec) h/ hg| by
Pre-test water depth / Groundwater depth hg 7.5 m 0 0.00 0 1.00 | 7.50
Length of uncased test interval below the
pre-test water level L 9 m 4 003 60 {1098 {757
Falling Head Method (FHM) 2 018 | 120 | 0.98|7.32
& 0.23 180 | 0.97 | 7.27
D L H ]_ 4 0.26 240 | 0.97 | 7.24
K{THXSFCJ - BL [_'2 tl D Ln(Hz 5 0.31 300 | 0.96 | 7.19
I: ) 6 0.37 360 | 0.95 [ 7.13
H1 6.71 m 7 0.42 420 | 0.94 | 7.08
H2 5.46 m 9 0.53 540 | 0.93 | 6.97
t1 (as per graph) 900 sec. 11 0.63 660 | 0.92 | 6.87
t2 3600 sec. 13 0.69 780 | 0.91 | 6.81
15 0.79 900 | 0.90 | 6.71
Log Time (sec) 16 0.82 960 | 0.89 | 6.68
10 100 1000 10000
17 0.86 1020 | 0.89 | 6.64
1.00
L 4
18 0.93 1080 | 0.88 | 6.57
0.95 19 1.01 1140 | 0.87 | 6.49
20 1.13 1200 | 0.85 | 6.37
0.90
25 1.31 1500 | 0.83 | 6.20
30 1.43 1800 | 0.81 | 6.07
g 0.85
E 35 1.54 2100 | 0.79 | 5.96
0.80 40 1.60 2400 | 0.79 | 5.90
45 1.71 2700 | 0.77 | 5.80
0.75 50 1.84 3000 | 0.76 | 5.66
55 1.92 3300 | 0.74 | 5.58
0.70
60 2.04 3600 | 0.73 | 5.46
Water Permeability (m/sec) Relative Permeability
1.00E-03 1.00E-05 Pervious Sem | _ PerVi ous
1.00E-05 1.00E-08 Semi-Pervious to I m p ervi 0 u S
1.00E-08 1.00E-12 Impervious




PROJECT Bisri Dam / Second Package FALLING HEAD
BOREHOLE WATER
CLIENT DAR-TALEB PERMEABILITY TEST
Borehole BHLA2 Date: 2/17/2014
Test Interval 18 to 21 K(m/sec, FHM): 2.9940E-08
) . Time | Drawdown [Time
Diameter of test interval D 86 mm (min) | from R.L (m) | (sec) h/ hg| h;
Pre-test water depth / Groundwater depth hg 10.3 m 0 0.00 0 |1.00|10.30
Length of uncased test interval below the
pre-test water level L 3 m 1 0.04 60 | 1.00 | 10.26
Falling Head Method (FHM) 2 013 | 120 [0.99 1017
3 0.18 180 | 0.98 | 10.12
D L H 1 4 0.22 240 | 0.98 | 10.08
I:THKSE’C) s BL 2 _]_ D Ln(Hz 5 0.27 300 | 0.97 | 10.03
(: ) 6 0.36 360 [ 0.97 | 9.94
H1 10.08 m 7 0.40 420 | 0.96 | 9.91
H2 9.58 m 9 0.51 540 [ 0.95 | 9.79
t1 (as per graph) 240 sec. 11 0.58 660 | 0.94 | 9.72
t2 2100 sec. 13 0.59 780 [ 0.94 | 9.71
15 0.61 900 | 0.94 | 9.69
Log Time (sec) 16 0.62 960 | 0.94 | 9.68
1 10 100 1000 10000
17 0.62 1020| 0.94 | 9.68
1.00
L 4
0.99 18 0.63 1080| 0.94 | 9.67
19 0.64 1140| 0.94 | 9.67
0.98
20 0.64 1200| 0.94 | 9.66
0.97
25 0.66 1500 0.94 | 9.64
0.96
30 0.70 1800| 0.93 | 9.60
o 0.95
S
2 35 0.72 2100 0.93 | 9.58
0.94
40 0.74 2400( 0.93 | 9.57
0.93
\ 45 0.75 2700 0.93 | 9.55
0.92
50 0.76 3000( 0.93 | 9.54
0.91
55 0.78 3300 0.92 | 9.53
0.90
60 0.78 3600( 0.92 | 9.52
Water Permeability (m/sec) Relative Permeability
1.00E-03 1.00E-05 Pervious Se m | _ PerV | ous
1.00E-05 1.00E-08 Semi-Pervious to Im p ervi O u S
1.00E-08 1.00E-12 Impervious




PROJECT Bisri Dam / Second Package FALLING HEAD

BOREHOLE WATER
CLIENT DAR-TALEB PERMEABILITY TEST
Borehole BHLA2 Date: 2/19/2014
Test Interval 21 to 24 K(m/sec, FHM): 4.0074E-08
) . Time | Drawdown [Time
Diameter of test interval D 86 mm (min) | from R.L (m) | (sec) h/ hg| h;
Pre-test water depth / Groundwater depth hg 7.25 m 0 0.00 0 |1.00| 7.25
Length of uncased test interval below the
pre-test water level L & m 1 0.12 60 | 0.98 | 7.13
Falling Head Method (FHM) 2 018 | 120 [0.98| 7.07
3 0.21 180 | 0.97 | 7.04
D L H 1 4 0.23 240 | 0.97 | 7.02
I:THKSE’C) s BL 2 _]_ D Ln(Hz 5 0.25 300 | 0.97 | 7.00
[: ) 6 0.27 360 | 0.96 | 6.98
H1 6.55 m 7 0.29 420 | 0.96 | 6.96
H2 6.2 m 9 0.33 540 [ 0.95 | 6.92
t1 (as per graph) 2100 sec. 11 0.37 660 [ 0.95 | 6.88
t2 3600 sec. 13 0.40 780 [ 0.95 | 6.86
15 0.42 900 | 0.94 | 6.83
Log Time (sec) 16 043 | 960|0.94 | 6.82
1 10 100 1000 10000
17 0.45 1020| 0.94 | 6.80
0.99 18 0.46 1080/ 0.94 | 6.79
L 2
19 0.48 1140| 0.93 | 6.77
0.97
20 0.49 1200| 0.93 | 6.76
0.95
25 0.58 1500| 0.92 | 6.68
0.93 30 0.63 1800| 0.91 | 6.62
o
<
E 35 0.70 2100 0.90 | 6.55
0.91
40 0.76 2400| 0.89 | 6.49
0.89 45 082 |2700|0.89 | 6.43
0.87 50 0.89 3000| 0.88 | 6.36
55 0.97 3300| 0.87 | 6.28
0.85
60 1.05 3600( 0.86 | 6.20
Water Permeability (m/sec) Relative Permeability
1.00E-03 1.00E-05 Pervious Se m | _ PerV | ous
1.00E-05 1.00E-08 Semi-Pervious to I m p ervi O u S
1.00E-08 1.00E-12 Impervious




PROJECT Bisri Dam / Second Package FALLING HEAD
BOREHOLE WATER
CLIENT DAR-TALEB PERMEABILITY TEST
Borehole BHLA2 Date: 2/20/2014
Test Interval 27 to 28.5 K(m/sec, FHM): 3.3696E-08
) . Time | Drawdown [Time
Diameter of test interval D 86 mm (min) | from R.L (m) | (sec) h/ hg| h;
Pre-test water depth / Groundwater depth hg 8.2 m 0 0.00 0 |1.00| 8.20
Length of uncased test interval below the
pre-test water level L 15 m 1 0.14 60 | 0.98 | 8.06
Falling Head Method (FHM) 2 019 | 120 (098|801
3 0.22 180 | 0.97 | 7.98
D L H 1 4 0.24 240 | 0.97 | 7.97
K{THKSECJ s BL tz I_'_]_ D Ln(Hz 5 0.25 300 | 0.97 | 7.96
(: ) 6 0.26 360 [ 0.97 | 7.94
H1 7.78 m 7 0.26 420 | 0.97 | 7.94
H2 7.56 m 9 0.28 540 [ 0.97 | 7.92
t1 (as per graph) 2100 sec. 11 0.29 660 [ 0.96 | 7.91
t2 3600 sec. 13 0.30 780 [ 0.96 | 7.90
15 0.31 900 ( 0.96 | 7.89
Log Time (sec) 16 0.32 960 | 0.96 | 7.88
1 10 100 1000 10000
17 0.32 1020| 0.96 | 7.88
1.00
0.99 18 0.33 1080| 0.96 | 7.87
L 4 19 0.33 1140| 0.96 | 7.87
0.98
20 0.34 1200| 0.96 | 7.87
0.97
25 0.36 1500 0.96 | 7.84
0.96
. 30 0.40 1800 0.95| 7.81
£ 095
< 35 0.42 2100( 0.95 | 7.78
0.94
40 0.47 24001 0.94 | 7.73
0.93
45 0.51 2700( 0.94 | 7.70
0.92
50 0.54 3000( 0.93 | 7.66
0.91
55 0.59 3300( 0.93 | 7.61
0.90
60 0.64 3600( 0.92 | 7.56
Water Permeability (m/sec) Relative Permeability
1.00E-03 1.00E-05 Pervious Se m | _ PerVi ous
1.00E-05 1.00E-08 Semi-Pervious to I m p ervi O u S
1.00E-08 1.00E-12 Impervious




PROJECT Bisri Dam / Second Package FALLING HEAD
BOREHOLE WATER
CLIENT DAR-TALEB PERMEABILITY TEST
Borehole BHLA2 Date: 2/20/2014
Test Interval 28.5 to 30 K(m/sec, FHM): 2.3306E-08
) . Time | Drawdown [Time
Diameter of test interval D 86 mm (min) | from R.L (m) | (sec) h/ hg| h;
Pre-test water depth / Groundwater depth hg 11.3 m 0 0.00 0 |1.00]|11.30
Length of uncased test interval below the
pre-test water level L 15 m 1 0.16 60 | 0.99 | 11.14
Falling Head Method (FHM) 2 021 | 120|098 |11.09
8 0.26 180 | 0.98 | 11.04
D L H]_ 4 0.30 240 | 0.97 | 11.00
K{THKSECJ s BL 2 _]_ D Ln(Hz 5 0.33 300 | 0.97 | 10.97
[: ) 6 0.36 360 | 0.97 | 10.94
H1 10.69 m 7 0.38 420 | 0.97 | 10.92
H2 10.48 m 9 0.42 540 | 0.96 | 10.88
t1 (as per graph) 2100 sec. 11 0.44 660 | 0.96 | 10.86
t2 3600 sec. 13 0.46 780 | 0.96 | 10.84
15 0.48 900 | 0.96 | 10.82
Log Time (sec)
16 0.49 960 | 0.96 | 10.82
1 10 100 1000 10000
17 0.49 1020| 0.96 | 10.81
1.00
0.99 18 0.50 1080| 0.96 | 10.80
4
19 0.51 1140| 0.96 | 10.79
0.98
20 0.51 1200| 0.95 | 10.79
0.97
25 0.55 1500| 0.95 | 10.76
0.96
o 30 0.58 1800| 0.95 | 10.72
S 095
= 35 0.62 2100( 0.95 | 10.69
0.94
40 0.65 2400( 0.94 | 10.65
0.93
45 0.69 2700( 0.94 | 10.61
0.92
50 0.74 3000/ 0.93 | 10.56
0.91
55 0.78 3300( 0.93 | 10.52
0.90
60 0.82 3600| 0.93 | 10.48
Water Permeability (m/sec) Relative Permeability
1.00E-03 1.00E-05 Pervious Se m | _ PerV | ous
1.00E-05 1.00E-08 Semi-Pervious to Im p ervi O u S
1.00E-08 1.00E-12 Impervious




PROJECT Bisri Dam / Second Package FALLING HEAD
BOREHOLE WATER
CLIENT DAR-TALEB PERMEABILITY TEST
Borehole BHLA2 Date: 2/20/2014
Test Interval 36 to 39 K(m/sec, FHM): 3.8168E-08
) . Time | Drawdown [Time
Diameter of test interval D 86 mm (min) | from R.L (m) | (sec) h/ hg| h;
Pre-test water depth / Groundwater depth hg 19.4 m 0 0.00 0 |1.00 | 19.40
Length of uncased test interval below the
pre-test water level L & m 1 0.08 60 | 1.00 | 19.32
Falling Head Method (FHM) 2 011 | 120 [0.9919.29
3 0.16 180 | 0.99 | 19.25
D L H 1 4 0.22 240 | 0.99 | 19.18
K{THKSECJ s BL 2 _]_ D Ln(Hz 5 0.26 300 | 0.99 | 19.14
(: ) 6 0.30 360 | 0.98 | 19.10
H1 18.56 m 7 0.35 420 | 0.98 | 19.05
H2 17.07 m 9 0.43 540 | 0.98 | 18.97
t1 (as per graph) 1200 sec. 11 0.49 660 [ 0.97 | 18.91
t2 3600 sec. 13 0.57 780 [ 0.97 | 18.84
15 0.65 900 | 0.97 | 18.75
Log Time (sec) 16 0.68 960 | 0.96 | 18.72
1 10 100 1000 10000
17 0.72 1020| 0.96 | 18.68
1.00
L 2
0.99 18 0.76 1080| 0.96 | 18.64
19 0.80 1140 0.96 | 18.60
0.98
20 0.84 1200| 0.96 | 18.56
0.97
25 1.04 1500| 0.95 | 18.36
0.96
. 30 1.20 1800| 0.94 | 18.20
£ 095
< 35 1.38 2100| 0.93 | 18.02
0.94
40 1.56 2400| 0.92 | 17.84
0.93
45 1.78 2700| 0.91 | 17.62
0.92
50 1.99 3000| 0.90 | 17.41
0.91
55 2.16 3300| 0.89 | 17.24
0.90
60 2.33 3600( 0.88 | 17.07
Water Permeability (m/sec) Relative Permeability
1.00E-03 1.00E-05 Pervious Se m | _ PerV | ous
1.00E-05 1.00E-08 Semi-Pervious to Im p ervi O u S
1.00E-08 1.00E-12 Impervious




PROJECT Bisri Dam / Second Package FALLING HEAD
BOREHOLE WATER
CLIENT DAR-TALEB PERMEABILITY TEST
Borehole BHLA2 Date: 2/20/2014
Test Interval 39 to 42 K(m/sec, FHM): 1.8678E-08
) . Time | Drawdown [Time
Diameter of test interval D 86 mm (min) | from R.L (m) | (sec) h/ hg| h;
Pre-test water depth / Groundwater depth hg 22.15 m 0 0.00 0 |1.00|22.15
Length of uncased test interval below the
pre-test water level L 3 m 1 0.10 60 | 1.00 | 22.05
Falling Head Method (FHM) 2 017 | 120{0.99 | 21.98
3 0.24 180 | 0.99 | 21.91
D L H 1 4 0.32 240 | 0.99 | 21.83
I:THKSE’C) s BL 2 _]_ D Ln(Hz 5 0.38 300 | 0.98 | 21.77
(: ) 6 0.43 360 [ 0.98 | 21.72
H1 21.46 m 7 0.48 420 | 0.98 | 21.67
H2 20.41 m 9 0.59 540 | 0.97 | 21.57
tl (as per graph) 660 sec. 11 0.69 660 | 0.97 | 21.46
t2 3600 sec. 13 0.79 780 [ 0.96 | 21.36
15 0.89 900 | 0.96 | 21.26
Log Time (sec) 16 0.93 960 | 0.96 | 21.22
1 10 100 1000 10000
17 0.97 1020| 0.96 | 21.18
1.00
L 2
0.99 18 1.00 1080| 0.95 | 21.15
19 1.05 1140| 0.95 | 21.10
0.98
20 1.09 1200| 0.95 | 21.06
0.97
25 1.27 1500| 0.94 | 20.88
0.96
. 30 1.37 1800| 0.94 | 20.79
£ 095
< 35 1.49 2100( 0.93 | 20.66
0.94
40 1.54 2400( 0.93 | 20.61
0.93
45 1.60 2700( 0.93 | 20.55
0.92
50 1.65 3000( 0.93 | 20.50
0.91
55 1.69 3300( 0.92 | 20.46
0.90
60 1.74 3600( 0.92 | 20.41
Water Permeability (m/sec) Relative Permeability
1.00E-03 1.00E-05 Pervious Se m | _ PerV | ous
1.00E-05 1.00E-08 Semi-Pervious to I m p ervi O u S
1.00E-08 1.00E-12 Impervious




PROJECT Bisri Dam / Second Package FALLING HEAD
BOREHOLE WATER
CLIENT DAR-TALEB PERMEABILITY TEST
Borehole BHLA2 Date: 2/21/2014
Test Interval 42 to 45 K(m/sec, FHM): 2.3394E-08
) . Time | Drawdown [Time
Diameter of test interval D 86 mm (min) | from R.L (m) | (sec) h/ hg| h;
Pre-test water depth / Groundwater depth hg 225 m 0 0.00 0 |1.00 | 22.50
Length of uncased test interval below the
pre-test water level L 3 m 1 0.15 60 | 0.99 | 22.35
Falling Head Method (FHM) 2 0.18 | 120 [0.99 | 2232
3 0.28 180 | 0.99 | 22.22
D L H 1 4 0.35 240 | 0.98 | 22.15
I:THKSE’C) s BL 2 _]_ D Ln(Hz 5 0.43 300 | 0.98 | 22.08
(: ) 6 0.45 360 [ 0.98 | 22.05
H1 214 m 7 0.51 420 | 0.98 | 21.99
H2 20.33 m 9 0.63 540 | 0.97 | 21.87
tl (as per graph) 1200 sec. 11 0.76 660 [ 0.97 | 21.75
t2 3600 sec. 13 0.83 780 [ 0.96 | 21.67
15 0.91 900 | 0.96 | 21.59
Log Time (sec) 16 0.94 960 | 0.96 | 21.56
1 10 100 1000 10000
17 0.98 1020| 0.96 | 21.52
1.00
L 4
0.99 18 1.02 1080| 0.95 | 21.48
19 1.06 1140| 0.95 | 21.45
0.98
20 1.10 1200( 0.95 | 21.40
0.97
25 1.38 1500| 0.94 | 21.12
0.96
. 30 1.52 1800| 0.93 | 20.98
£ 095
< 35 1.68 2100( 0.93 | 20.82
0.94
40 1.84 2400| 0.92 | 20.66
0.93
45 2.01 2700( 0.91 | 20.49
0.92
50 2.14 3000| 0.90 | 20.36
0.91
55 2.14 3300( 0.90 | 20.36
0.90
60 217 3600| 0.90 | 20.33
Water Permeability (m/sec) Relative Permeability
1.00E-03 1.00E-05 Pervious Se m | _ PerV | ous
1.00E-05 1.00E-08 Semi-Pervious to I m p ervi O u S
1.00E-08 1.00E-12 Impervious




PROJECT Bisri Dam / Second Package FALLING HEAD
BOREHOLE WATER
CLIENT DAR-TALEB PERMEABILITY TEST
Borehole BHLA2 Date: 2/21/2014
Test Interval 54 to 57 K(m/sec, FHM): 4.1050E-09
) . Time | Drawdown [Time
Diameter of test interval D 86 mm (min) | from R.L (m) | (sec) h/ hg| h;
Pre-test water depth / Groundwater depth hg 12.5 m 0 0.00 0 |1.00|12.50
Length of uncased test interval below the
pre-test water level L 3 m 1 0.09 60 |0.99 ( 12.41
Falling Head Method (FHM) 2 011 | 120{0.99 | 12.39
3 0.12 180 | 0.99 | 12.38
D L H 1 4 0.12 240 | 0.99 | 12.38
KI:THKSE"C) s BL tz I_'_]_ D Ln(Hz 5 0.13 300 | 0.99 | 12.37
[: ) 6 0.13 360 | 0.99 | 12.37
H1 12.37 m 7 0.14 420 | 0.99 | 12.37
H2 12.32 m 9 0.15 540 [ 0.99 | 12.35
t1 (as per graph) 420 sec. 11 0.16 660 | 0.99 | 12.34
t2 1500 sec. 13 0.17 780 [ 0.99 | 12.33
15 0.18 900 | 0.99 | 12.33
Log Time (sec) 16 0.18 960 | 0.99 | 12.32
10 100 1000 10000
17 0.18 1020| 0.99 | 12.32
0.99
18 0.18 1080| 0.99 | 12.32
0.99
L 4
19 0.18 1140| 0.99 | 12.32
0.99
20 0.18 1200| 0.99 | 12.32
0.99
25 0.18 1500| 0.99 | 12.32
o, 09 30 018 |1800(0.99 | 12.32
S
< 0.9 35 0.18 2100( 0.99 | 12.32
0.99 40 0.18 2400( 0.99 | 12.32
45 0.18 2700( 0.99 | 12.32
0.99
50 0.18 3000( 0.99 | 12.32
0.99
55 0.18 3300( 0.99 | 12.32
0.99
60 0.18 3600( 0.99 | 12.32
Water Permeability (m/sec) Relative Permeability
1.00E-03 1.00E-05 Pervious
1.00E-05 1.00E-08 Semi-Pervious I m p erV I O u S
1.00E-08 1.00E-12 Impervious




PROJECT Bisri Dam / Second Package FALLING HEAD
BOREHOLE WATER
CLIENT DAR-TALEB PERMEABILITY TEST
Borehole BHLA2 Date: 2/24/2014
Test Interval 57 to 60 K(m/sec, FHM): 4.2225E-09
) . Time | Drawdown [Time
Diameter of test interval D 86 mm (min) | from R.L (m) | (sec) h/ hg| h;
Pre-test water depth / Groundwater depth hg 11.6 m 0 0.00 0 |1.00|11.60
Length of uncased test interval below the
pre-test water level L B m 1 0.16 60 |0.99|11.44
Falling Head Method (FHM) 2 0.18 | 120 [0.98 | 11.42
3 0.20 180 | 0.98 | 11.41
D L H]_ 4 0.21 240 | 0.98 | 11.39
KI:THKSE"C) s BL tz I_'_]_ D Ln(Hz 5 0.22 300 | 0.98 | 11.38
[: ) 6 0.23 360 | 0.98 | 11.37
H1 11.42 m 7 0.23 420 | 0.98 | 11.37
H2 11.32 m 9 0.24 540 | 0.98 | 11.36
t1 (as per graph) 120 sec. 11 0.25 660 [ 0.98 | 11.35
t2 2400 sec. 13 0.26 780 | 0.98 | 11.34
15 0.26 900 | 0.98 | 11.34
Log Time (sec) 16 0.26 960 | 0.98 | 11.34
10 100 1000 10000
17 0.26 1020| 0.98 | 11.34
0.99
P 18 0.26 1080| 0.98 | 11.34
0.99
19 0.27 1140| 0.98 | 11.34
0.98 20 0.27 1200 0.98 | 11.33
0.98 25 0.27 1500 0.98 | 11.33
o 30 0.28 1800 0.98 | 11.32
< 0.98
< 35 0.28 2100| 0.98 | 11.32
0.98
40 0.28 2400| 0.98 | 11.32
0.98 45 0.29 2700| 0.98 | 11.31
\ 50 0.29 3000/ 0.98 | 11.31
0.97
55 0.29 3300/ 0.97 | 11.31
0.97
60 0.30 3600| 0.97 | 11.30
Water Permeability (m/sec) Relative Permeability
1.00E-03 1.00E-05 Pervious
1.00E-05 1.00E-08 Semi-Pervious I m p erV I O u S
1.00E-08 1.00E-12 Impervious




PROJECT: BISRI DAM / SECOND PACKAGE Date: 2/17/2014
MASIENNE | SONDAGE No.: BHLA 02
TRANCHE ESSAYEE 15.00 m a 18.00 m Manomeétre 0.50 m
depth to water:
ESSAI DE PERMEABILITE LUGEON
Pression Eau Durée |Longueur Perte de Pression
d absorbée 9 Débit Débit AH charge Effective
e Lecture P en de Passe ) . b
(bars) en (min) en (m) (L/min) | (L/min/m) | (bars) (Bars) (bar)
L) J P -J+AH
3 1 10 3 0.1 0.03 1.7 9.90E-05 4.700
4 0 10 3 0 0.00 1.7 0.00E+00 5.700
6 0 10 3 0 0.00 1.7 0.00E+00 7.700
4 0 10 3 0 0.00 1.7 0.00E+00 5.700
3 0 10 3 0 0.00 1.7 0.00E+00 4.700
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Pression Effective (kg/cm?)

Lugeon = 0.04 L/min/m




PROJECT: BISRI DAM / SECOND PACKAGE Date: 2/20/2014
ERA=EINE | SONDAGE No.: BHLA 02
TRANCHE ESSAYEE 24.00 m a 27.00 m Manométre 0.50 m
ESSAI DE PERMEABILITE LUGEON
Pression Eau Durée |Longueur Perte de Pression
absorbée 9 Débit Débit AH charge Effective
de Lecture P en de Passe . ;
(bars) en (min) en (m) (L/min) | (L/min/m) | (bars) (Bars) (bar)
L) J P -J+AH
3.5 10 10 3 1 0.33 2.6 9.90E-04 6.099
5 2 10 3 0.2 0.07 2.6 1.98E-04 7.600
7 4 10 3 0.4 0.13 2.6 3.96E-04 9.600
5 0 10 3 0 0.00 2.6 0.00E+00 7.600
3.5 0 10 3 0 0.00 2.6 0.00E+00 6.100
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Pression Effective (kg/cm?)

Lugeon = 0.35L/min/m




PROJECT: BISRI DAM / SECOND PACKAGE Date: 2/20/2014
MASIENNE | SONDAGE No.: BHLA 02
TRANCHE ESSAYEE 30.00 m a 33.00 m Manomeétre 0.50 m
depth to water:
ESSAI DE PERMEABILITE LUGEON
Pression Eau Durée |Longueur Perte de Pression
de Lecture P absorbée en de Igasse Débit Débit AH charge Effective
en . (L/min) | (L/min/m) | (bars) (Bars) (bar)
(bars) L) (min) en (m) 3 P _J+AH
3.5 8 10 3 0.8 0.27 3.2 7.92E-04 6.699
5 2 10 3 0.2 0.07 3.2 1.98E-04 8.200
7 1 10 3 0.1 0.03 3.2 9.90E-05 10.200
5 0 10 3 0 0.00 3.2 0.00E+00 8.200
3.5 0 10 3 0 0.00 3.2 0.00E+00 6.700
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Pression Effective (kg/cm?)

Lugeon =

0.21 L/min/m




PROJECT: BISRI DAM / SECOND PACKAGE Date: 2/20/2014
ERA=EINE | SONDAGE No.: BHLA 02
TRANCHE ESSAYEE 33.00 m a 36.00 m Manometre 0.50 m
depth to water:
ESSAI DE PERMEABILITE LUGEON
Pression Eau Durée |Longueur Perte de Pression
d absorbée 9 Débit Débit AH charge Effective
e Lecture P en de Passe . .
(bars) en (min) en (m) (L/min) | (L/min/m) | (bars) (Bars) (bar)
L) J P -J+AH
1.5 36 10 3 3.6 1.20 35 3.56E-03 4.996
2 22 10 3 2.2 0.73 35 2.18E-03 5.498
3 17 10 3 1.7 0.57 35 1.68E-03 6.498
2 10 10 3 1 0.33 35 9.90E-04 5.499
1.5 3 10 3 0.3 0.10 35 2.97E-04 5.000
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Pression Effective (kg/cm?)

Lugeon =

1.89 L/min/m




PROJECT: BISRI DAM / SECOND PACKAGE Date: 2/21/2014
MASIENNE | SONDAGE No.: BHLA 02
TRANCHE ESSAYEE 45.00 m a 48.00 m Manomeétre 0.50 m
depth to water:
ESSAI DE PERMEABILITE LUGEON
Pression Eau Durée |Longueur Perte de Pression
absorbée 9 Débit Débit AH charge Effective
de Lecture P en de Passe ; ;
(bars) en (min) en (m) (L/min) | (L/min/m) | (bars) (Bars) (bar)
L) J P -J+AH
5 129 10 3 12.9 4.30 4.7 1.28E-02 9.687
8 105 10 3 10.5 3.50 4.7 1.04E-02 12.690
10 63 10 3 6.3 2.10 4.7 6.24E-03 14.694
8 33 10 3 3.3 1.10 4.7 3.27E-03 12.697
5 0 10 3 0 0.00 4.7 0.00E+00 9.700
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Pression Effective (kg/cm?)

Lugeon =

2.16 L/min/m




PROJECT: BISRI DAM / SECOND PACKAGE Date: 2/22/2014
ERA=EINE | SONDAGE No.: BHLA 02
TRANCHE ESSAYEE 48.00 m a 51.00 m Manometre 0.50 m
depth to water:
ESSAI DE PERMEABILITE LUGEON
Pression Eau Durée |Longueur Perte de Pression
absorbée 9 Débit Débit AH charge Effective
de Lecture P en de Passe . ;
(bars) en (min) en (m) (L/min) | (L/min/m) | (bars) (Bars) (bar)
L) J P -J+AH
5 48 10 3 4.8 1.60 5 4.75E-03 9.995
8 8 10 3 0.8 0.27 5 7.92E-04 12.999
10 22 10 3 2.2 0.73 5 2.18E-03 14.998
8 0 10 3 0 0.00 5 0.00E+00 13.000
5 0 10 3 0 0.00 5 0.00E+00 10.000
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Pression Effective (kg/cm?)
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0.80 L/min/m




PROJECT: BISRI DAM / SECOND PACKAGE Date: 2/22/2014
MASIENNE | SONDAGE No.: BHLA 02
TRANCHE ESSAYEE 51.00 m a 54.00 m Manometre 0.50 m
depth to water:  52.00 m
ESSAI DE PERMEABILITE LUGEON
Pression Eau Durée |Longueur Perte de Pression
de Lecture P absorbée en de Igasse Débit Débit AH charge Effective
en . (L/min) | (L/min/m) | (bars) (Bars) (bar)
(bars) L) (min) en (m) 3 P _J+AH
5 114 10 3 11.4 3.80 5.25 1.13E-02 10.239
8 14 10 3 1.4 0.47 5.25 1.39E-03 13.249
10 13 10 3 1.3 0.43 5.25 1.29E-03 15.249
8 0 10 3 0 0.00 5.25 0.00E+00 13.250
5 0 10 3 0 0.00 5.25 0.00E+00 10.250
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Pression Effective (kg/cm?)

Lugeon = 1.86 L/min/m




PROJECT: BISRI DAM / SECOND PACKAGE Date: 2/27/2014
ERA=EINE | SONDAGE No.: BHLA 02
TRANCHE ESSAYEE 60.00 m a 63.00 m Manométre 0.50 m
depth to water:  52.00 m
ESSAI DE PERMEABILITE LUGEON
Pression Eau Durée |Longueur Perte de Pression
absorbée 9 Débit Débit AH charge Effective
de Lecture P en de Passe . ;
(bars) en (min) en (m) (L/min) | (L/min/m) | (bars) (Bars) (bar)
L) J P -J+AH
5 174 10 3 17.4 5.80 5.25 1.72E-02 10.233
8 137 10 3 13.7 4.57 5.25 1.36E-02 13.236
10 89 10 3 8.9 2.97 5.25 8.81E-03 15.241
8 22 10 3 2.2 0.73 5.25 2.18E-03 13.248
5 0 10 3 0 0.00 5.25 0.00E+00 10.250
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Pression Effective (kg/cm?)

Lugeon = 2.83 L/min/m




PROJECT: BISRI DAM / SECOND PACKAGE Date: 2/27/2014
MASIENNE | SONDAGE No.: BHLA 02
TRANCHE ESSAYEE 63.00 m a 66.00 m Manomeétre 0.50 m
depth to water:  52.00 m
ESSAI DE PERMEABILITE LUGEON
Pression Eau Durée |Longueur Perte de Pression
de Lecture P absorbée en de Igasse Débit Débit AH charge Effective
en . (L/min) | (L/min/m) | (bars) (Bars) (bar)
(bars) L) (min) en (m) 3 P _J+AH
5 23 10 3 2.3 0.77 5.25 2.28E-03 10.248
8 3 10 3 0.3 0.10 5.25 2.97E-04 13.250
10 0 10 3 0 0.00 5.25 0.00E+00 15.250
8 0 10 3 0 0.00 5.25 0.00E+00 13.250
5 0 10 3 0 0.00 5.25 0.00E+00 10.250
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Pression Effective (kg/cm?)

Lugeon = 0.37 L/min/m




PROJECT: BISRI DAM / SECOND PACKAGE Date: 2/28/2014
MASIENNE | SONDAGE No.: BHLA 02
TRANCHE ESSAYEE 66.00 m a 69.00 m Manomeétre 0.50 m
depth to water:  52.00 m
ESSAI DE PERMEABILITE LUGEON
Pression Eau Durée |Longueur Perte de Pression
absorbée 9 Débit Débit AH charge Effective
de Lecture P en de Passe ; ;
(bars) en (min) en (m) (L/min) | (L/min/m) | (bars) (Bars) (bar)
L) J P -J+AH
5 51 10 3 51 1.70 5.25 5.05E-03 10.245
8 33 10 3 3.3 1.10 5.25 3.27E-03 13.247
10 10 10 3 1 0.33 5.25 9.90E-04 15.249
8 0 10 3 0 0.00 5.25 0.00E+00 13.250
5 0 10 3 0 0.00 5.25 0.00E+00 10.250
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PROJECT: BISRI DAM / SECOND PACKAGE Date: 2/28/2014
MASIENNE | SONDAGE No.: BHLA 02
TRANCHE ESSAYEE 69.00 m a 72.00 m Manomeétre 0.50 m
depth to water:  52.00 m
ESSAI DE PERMEABILITE LUGEON
Pression Eau Durée |Longueur Perte de Pression
absorbée 9 Débit Débit AH charge Effective
de Lecture P en de Passe ; ;
(bars) en (min) en (m) (L/min) | (L/min/m) | (bars) (Bars) (bar)
L) J P -J+AH
5 71 10 3 7.1 2.37 5.25 7.03E-03 10.243
8 10 10 3 1 0.33 5.25 9.90E-04 13.249
10 5 10 3 0.5 0.17 5.25 4.95E-04 15.250
8 0 10 3 0 0.00 5.25 0.00E+00 13.250
5 0 10 3 0 0.00 5.25 0.00E+00 10.250
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Pression Effective (kg/cm?)

Lugeon = 1.16 L/min/m




PROJECT: BISRI DAM / SECOND PACKAGE Date: 2/28/2014
ERA=EINE | SONDAGE No.: BHLA 02
TRANCHE ESSAYEE 72.00 m a 75.00 m Manometre 0.50 m
depth to water:  52.00 m
ESSAI DE PERMEABILITE LUGEON
Pression Eau Durée |Longueur Perte de Pression
d absorbée 9 Débit Débit AH charge Effective
e Lecture P en de Passe . .
(bars) en (min) en (m) (L/min) | (L/min/m) | (bars) (Bars) (bar)
L) J P -J+AH
5 32 10 3 3.2 1.07 5.25 3.17E-03 10.247
8 13 10 3 1.3 0.43 5.25 1.29E-03 13.249
10 4 10 3 0.4 0.13 5.25 3.96E-04 15.250
8 0 10 3 0 0.00 5.25 0.00E+00 13.250
5 0 10 3 0 0.00 5.25 0.00E+00 10.250
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Pression Effective (kg/cm?)

Lugeon = 0.52 L/min/m




PROJECT: BISRI DAM / SECOND PACKAGE Date: 3/1/2014
MASIENNE | SONDAGE No.: BHLA 02
TRANCHE ESSAYEE 75.00 m a 78.00 m Manomeétre 0.50 m
depth to water:  52.00 m
ESSAI DE PERMEABILITE LUGEON
Pression Eau Durée |Longueur Perte de Pression
absorbée 9 Débit Débit AH charge Effective
de Lecture P en de Passe ; ;
(bars) en (min) en (m) (L/min) | (L/min/m) | (bars) (Bars) (bar)
L) J P -J+AH
4 211 10 3 21.1 7.03 5.25 2.09E-02 9.229
7 449 10 3 44.9 14.97 5.25 4.45E-02 12.206
4 244 10 3 24.4 8.13 5.25 2.42E-02 9.226
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Pression Effective (kg/cm?)

Lugeon = 8.76 L/min/m




PROJECT: BISRI DAM / SECOND PACKAGE Date: 3/1/2014
MASIENNE | SONDAGE No.: BHLA 02
TRANCHE ESSAYEE 78.00 m a 81.00 m Manomeétre 0.50 m
depth to water:  52.00 m
ESSAI DE PERMEABILITE LUGEON
Pression Eau Durée |Longueur Perte de Pression
absorbée 9 Débit Débit AH charge Effective
de Lecture P en de Passe ; ;
(bars) en (min) en (m) (L/min) | (L/min/m) | (bars) (Bars) (bar)
L) J P -J+AH
4 81 10 3 8.1 2.70 5.25 8.02E-03 9.242
7 80 10 3 8 2.67 5.25 7.92E-03 12.242
10 52 10 3 5.2 1.73 5.25 5.15E-03 15.245
7 0 10 3 0 0.00 5.25 0.00E+00 12.250
4 0 10 3 0 0.00 5.25 0.00E+00 9.250
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Pression Effective (kg/cm?)

Lugeon =

1.35 L/min/m




PROJECT: BISRI DAM / SECOND PACKAGE Date: 3/3/2014
ERA=EINE | SONDAGE No.: BHLA 02
TRANCHE ESSAYEE 81.00 m a 84.00 m Manometre 0.50 m
depth to water:  52.00 m
ESSAI DE PERMEABILITE LUGEON
Pression Eau Durée |Longueur Perte de Pression
absorbée 9 Débit Débit AH charge Effective
de Lecture P en de Passe . ;
(bars) en (min) en (m) (L/min) | (L/min/m) | (bars) (Bars) (bar)
L) J P -J+AH
4 153 10 3 15.3 5.10 5.25 1.51E-02 9.235
7 143 10 3 14.3 4.77 5.25 1.42E-02 12.236
10 159 10 3 15.9 5.30 5.25 1.57E-02 15.234
7 67 10 3 6.7 2.23 5.25 6.63E-03 12.243
4 6 10 3 0.6 0.20 5.25 5.94E-04 9.249
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PROJECT: BISRI DAM / SECOND PACKAGE Date: 3/3/2014
MASIENNE | SONDAGE No.: BHLA 02
TRANCHE ESSAYEE 84.00 m a 87.00 m Manomeétre 0.50 m
depth to water:  52.00 m
ESSAI DE PERMEABILITE LUGEON
Pression Eau Durée |Longueur Perte de Pression
absorbée 9 Débit Débit AH charge Effective
de Lecture P en de Passe ; ;
(bars) en (min) en (m) (L/min) | (L/min/m) | (bars) (Bars) (bar)
L) J P -J+AH
4 170 10 3 17 5.67 5.25 1.68E-02 9.233
7 149 10 3 14.9 4.97 5.25 1.48E-02 12.235
10 156 10 3 15.6 5.20 5.25 1.54E-02 15.235
7 63 10 3 6.3 2.10 5.25 6.24E-03 12.244
4 0 10 3 0 0.00 5.25 0.00E+00 9.250
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Pression Effective (kg/cm?)

Lugeon =
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PROJECT: BISRI DAM / SECOND PACKAGE Date: 3/4/2014
ERA=EINE | SONDAGE No.: BHLA 02
TRANCHE ESSAYEE 87.00 m a 90.00 m Manométre 0.50 m
depth to water:  52.00 m
ESSAI DE PERMEABILITE LUGEON
Pression Eau Durée |Longueur Perte de Pression
absorbée 9 Débit Débit AH charge Effective
de Lecture P en de Passe . ;
(bars) en (min) en (m) (L/min) | (L/min/m) | (bars) (Bars) (bar)
L) J P -J+AH
4 98 10 3 9.8 3.27 5.25 9.70E-03 9.240
7 96 10 3 9.6 3.20 5.25 9.50E-03 12.240
10 31 10 3 3.1 1.03 5.25 3.07E-03 15.247
7 10 10 3 1 0.33 5.25 9.90E-04 12.249
4 0 10 3 0 0.00 5.25 0.00E+00 9.250
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Pression Effective (kg/cm?)

Lugeon =

1.67 L/min/m




PROJECT: BISRI DAM / SECOND PACKAGE Date: 3/5/2014
MASIENNE | SONDAGE No.: BHLA 02
TRANCHE ESSAYEE 90.00 m a 93.00 m Manomeétre 0.50 m
depth to water:  52.00 m
ESSAI DE PERMEABILITE LUGEON
Pression Eau Durée |Longueur Perte de Pression
de Lecture P absorbée en de Igasse Débit Débit AH charge Effective
en . (L/min) | (L/min/m) | (bars) (Bars) (bar)
(bars) L) (min) en (m) 3 P _J+AH
4 117 10 3 11.7 3.90 5.25 1.16E-02 9.238
7 83 10 3 8.3 2,77 5.25 8.22E-03 12.242
10 19 10 3 1.9 0.63 5.25 1.88E-03 15.248
7 0 10 3 0 0.00 5.25 0.00E+00 12.250
4 0 10 3 0 0.00 5.25 0.00E+00 9.250
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PROJECT: BISRI DAM / SECOND PACKAGE Date: 3/6/2014
ERA=EINE | SONDAGE No.: BHLA 02
TRANCHE ESSAYEE 93.00 m a 96.00 m Manométre 0.50 m
depth to water:  52.00 m
ESSAI DE PERMEABILITE LUGEON
Pression Eau Durée |Longueur Perte de Pression
absorbée 9 Débit Débit AH charge Effective
de Lecture P en de Passe . ;
(bars) en (min) en (m) (L/min) | (L/min/m) | (bars) (Bars) (bar)
L) J P -J+AH
4 127 10 3 12.7 4.23 5.25 1.26E-02 9.237
7 132 10 3 13.2 4.40 5.25 1.31E-02 12.237
10 34 2 3 17 5.67 5.25 1.68E-02 15.233
4 653 10 3 65.3 21.77 5.25 6.46E-02 9.185
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Pression Effective (kg/cm?)

Lugeon = 11.94 L/min/m




PROJECT: BISRI DAM / SECOND PACKAGE Date: 3/6/2014
ERA=EINE | SONDAGE No.: BHLA 02
TRANCHE ESSAYEE 96.00 m a 99.00 m Manometre 0.50 m
depth to water:  52.00 m
ESSAI DE PERMEABILITE LUGEON
Pression Eau Durée |Longueur Perte de Pression
absorbée 9 Débit Débit AH charge Effective
de Lecture P en de Passe . ;
(bars) en (min) en (m) (L/min) | (L/min/m) | (bars) (Bars) (bar)
L) J P -J+AH
4 173 10 3 17.3 5.77 5.25 1.71E-02 9.233
7 192 10 3 19.2 6.40 5.25 1.90E-02 12.231
4 77 10 3 7.7 2.57 5.25 7.62E-03 9.242
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PROJECT: BISRI DAM / SECOND PACKAGE Date: 3/7/2014
ERA=EINE | SONDAGE No.: BHLA 02
TRANCHE ESSAYEE 99.00 m a 102.00 m Manometre 0.50 m
depth to water:  52.00 m
ESSAI DE PERMEABILITE LUGEON
Pression Eau Durée |Longueur Perte de Pression
absorbée 9 Débit Débit AH charge Effective
de Lecture P en de Passe . ;
(bars) en (min) en (m) (L/min) | (L/min/m) | (bars) (Bars) (bar)
L) J P -J+AH
4 196 10 3 19.6 6.53 5.25 1.94E-02 9.231
7 212 10 3 21.2 7.07 5.25 2.10E-02 12.229
4 60 10 3 6 2.00 5.25 5.94E-03 9.244
8
7 / -
6 //
Y — e N S S A B
E
£
E 4
\_'/ /
E
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a 3
2
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Pression Effective (kg/cm?)

Lugeon = 4.98 L/m

in/m




APPENDIX 5.  DCPT TEST RESULTS
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DCPT Project: BISRI DAM

Dynamic Cone S
Penetration Test Probing: DCPVR8

Client: CDR
Consultant: DAR-TALEB
Engineer: E. S. KIRGIZ

Contractor: SATCON Co.

Date: From February 18 to February 20, 2014

Coordinates  X:-334525.66 Y:-61788.13 Z: +414.5
Depth: 48m Groundwater: +402 (Estimated)
C./D. Rod: 45m (HW) / 6m AW & 42m BW H.Dia.: 62.5to 114mm
SPT Hammer: Automatic Trip Blow Rate: 36 bpm

Depth
(cm)

DCPT

Blows

SPTe

N60
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80
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220

230

240

250

260

270

280

290

300

310

320

330

340

350

360

370

380

390

400

410

420

430

440

WIN|W[W[NN RN ININININ| A A AOO|O| OO 0| 00| O[O0V N|D|UWIN[W[F|N]W[INININN

450

i

Sands (SPT N60, Corrected):
0-4: Very loose, 4-10: Loose, 10-30: Medium dense, 30-50: Dense, >50: Very dense. = = = = ==

Clays (SPT N60, Corrected):

<2: Very soft, 2-4: Soft, 4-8: Firm, 8-15: Stiff, 15-30: Very stiff, >30: Hard.

Anvil: Small (~2Kg) Solid Cone: 62.5mm dia., 60°
L Description according
Graph (SPTg N60, CORRECTED) E: Estimated (IS 4968) t0 BDC 23
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DARALHANDASAH NAZH TALEB § PARTNERS crsrg e
il iyt bt bt 4 uininl 2

DCPT Project: BISRI DAM

Dynamic Cone S
Penetration Test Probing: DCPVR8

Client: CDR
Consultant: DAR-TALEB
Engineer: E. S. KIRGIZ

Contractor: SATCON Co.

Date: From February 18 to February 20, 2014

Coordinates  X:-334525.66 Y:-61788.13 Z: +414.5
Depth: 48m Groundwater: +402 (Estimated)
C./D. Rod: 45m (HW) / 6m AW & 42m BW H.Dia.: 62.5to 114mm
SPT Hammer: Automatic Trip Blow Rate: 36 bpm

Anvil: Small (~2Kg) Solid Cone: 62.5mm dia., 60°

Depth
(cm)

DCPT
Blows

SPTe
N60
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Sands (SPT N60, Corrected):
0-4: Very loose, 4-10: Loose, 10-30: Medium dense, 30-50: Dense, >50: Very dense. = = = = ==

Clays (SPT N60, Corrected):

<2: Very soft, 2-4: Soft, 4-8: Firm, 8-15: Stiff, 15-30: Very stiff, >30: Hard.

Graph (SPTe N60, CORRECTED)  E: Estimated (IS 4968) Descrt'gtg’g gil%‘”d'”g
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DCPT Project: BISRI DAM

Dynamic Cone S
Penetration Test Probing: DCPVR8

Client: CDR
Consultant: DAR-TALEB
Engineer: E. S. KIRGIZ

Contractor: SATCON Co.

Date: From February 18 to February 20, 2014

Coordinates  X:-334525.66 Y:-61788.13 Z: +414.5
Depth: 48m Groundwater: +402 (Estimated)
C./D. Rod: 45m (HW) / 6m AW & 42m BW H.Dia.: 62.5to 114mm
SPT Hammer: Automatic Trip Blow Rate: 36 bpm

Anvil: Small (~2Kg) Solid Cone: 62.5mm dia., 60°

Depth
(cm)

DCPT
Blows

SPTe
N60

910

1
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940

950

960

970
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1000
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1020
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1300

1310

1320

1330

1340

RN RPN RPN NN O B BB W W DWW W W WWIN RN RPN RN P P P -

1350

2

Sands (SPT N60, Corrected):
0-4: Very loose, 4-10: Loose, 10-30: Medium dense, 30-50: Dense, >50: Very dense. = = = = ==

Clays (SPT N60, Corrected):

<2: Very soft, 2-4: Soft, 4-8: Firm, 8-15: Stiff, 15-30: Very stiff, >30: Hard.

Graph (SPTg N60, CORRECTED) E: Estimated (IS 4968)

Description according
to BDC 46
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v. soft to soft & v. loose




Project: BISRI DAM
DAR ALHANDASAH NAZH TALEB S FARTNERS consungeress| DC.PCT :
ynamic ~on€ - 1probing: DCPVRS

I L) .
igil=fiibyormd AKHJ’*JLI“‘T'H d_mwljln Penetration Test

Client: CDR Coordinates  X:-334525.66 Y:-61788.13 Z: +414.5
Consultant: DAR-TALEB Depth: 48m Groundwater: +402 (Estimated)
Engineer: E. S. KIRGIZ C./D. Rod: 45m (HW) / 6m AW & 42m BW H.Dia.: 62.5to 114mm
Contractor: SATCON Co. SPT Hammer: Automatic Trip Blow Rate: 36 bpm

Date: From February 18 to February 20, 2014 JAnvil: Small (~2Kg) Solid Cone: 62.5mm dia., 60°

Depth | DCPT| SPTg ) Description according
Graph (SPTg N60, CORRECTED) E: Estimated (IS 4968)
(cm) |Blows| N60 ph (SPTe ) to BDC 46
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Sands (SPT N60, Corrected): v. soft to soft & v. loose
0-4: Very loose, 4-10: Loose, 10-30: Medium dense, 30-50: Dense, >50: Very dense. = = = = ==

Clays (SPT N60, Corrected): _ ———— .
<2: Very soft, 2-4: Soft, 4-8: Firm, 8-15: Stiff, 15-30: Very stiff, >30: Hard. firm to stiff & loose to medium




Project: BISRI DAM
DAR ALHANDASAH NAZH TALEB S FARTNERS consungeress| DC.PCT :
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Client: CDR Coordinates  X:-334525.66 Y:-61788.13 Z: +414.5
Consultant: DAR-TALEB Depth: 48m Groundwater: +402 (Estimated)
Engineer: E. S. KIRGIZ C./D. Rod: 45m (HW) / 6m AW & 42m BW H.Dia.: 62.5to 114mm
Contractor: SATCON Co. SPT Hammer: Automatic Trip Blow Rate: 36 bpm

Date: From February 18 to February 20, 2014 JAnvil: Small (~2Kg) Solid Cone: 62.5mm dia., 60°

Depth | DCPT| SPTg ) Description according
Graph (SPTg N60, CORRECTED) E: Estimated (IS 4968)
(cm) |Blows| N60 ph (SPTe ) to BDC 46
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Sands (SPT N60, Corrected): v. soft to soft & v. loose
0-4: Very loose, 4-10: Loose, 10-30: Medium dense, 30-50: Dense, >50: Very dense. = = = = ==

Clays (SPT N60, Corrected): _ ———— .
<2: Very soft, 2-4: Soft, 4-8: Firm, 8-15: Stiff, 15-30: Very stiff, >30: Hard. firm to stiff & loose to medium




Project: BISRI DAM
DAR ALHANDASAH NAZH TALEB S FARTNERS consungeress| DC.PCT :
ynamic ~on€ - 1probing: DCPVRS
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Client: CDR Coordinates  X:-334525.66 Y:-61788.13 Z: +414.5
Consultant: DAR-TALEB Depth: 48m Groundwater: +402 (Estimated)
Engineer: E. S. KIRGIZ C./D. Rod: 45m (HW) / 6m AW & 42m BW H.Dia.: 62.5to 114mm
Contractor: SATCON Co. SPT Hammer: Automatic Trip Blow Rate: 36 bpm

Date: From February 18 to February 20, 2014 JAnvil: Small (~2Kg) Solid Cone: 62.5mm dia., 60°

Depth | DCPT| SPTg ) Description according
Graph (SPTg N60, CORRECTED) E: Estimated (IS 4968)
(cm) |Blows| N60 ph (SPTe ) to BDC 46
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Sands (SPT N60, Corrected): v. soft to soft & v. loose
0-4: Very loose, 4-10: Loose, 10-30: Medium dense, 30-50: Dense, >50: Very dense. = = = = ==

Clays (SPT N60, Corrected): _ ———— .
<2: Very soft, 2-4: Soft, 4-8: Firm, 8-15: Stiff, 15-30: Very stiff, >30: Hard. firm to stiff & loose to medium
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DCPT Project: BISRI DAM

Dynamic Cone S
Penetration Test Probing: DCPVR8

Client: CDR
Consultant: DAR-TALEB
Engineer: E. S. KIRGIZ

Contractor: SATCON Co.

Date: From February 18 to February 20, 2014

Coordinates  X:-334525.66 Y:-61788.13 Z: +414.5
Depth: 48m Groundwater: +402 (Estimated)
C./D. Rod: 45m (HW) / 6m AW & 42m BW H.Dia.: 62.5to 114mm
SPT Hammer: Automatic Trip Blow Rate: 36 bpm

Anvil: Small (~2Kg) Solid Cone: 62.5mm dia., 60°

Depth
(cm)

DCPT
Blows

SPTe
N60
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Sands (SPT N60, Corrected):
0-4: Very loose, 4-10: Loose, 10-30: Medium dense, 30-50: Dense, >50: Very dense. = = = = ==

Clays (SPT N60, Corrected):

<2: Very soft, 2-4: Soft, 4-8: Firm, 8-15: Stiff, 15-30: Very stiff, >30: Hard.

Graph (SPTg N60, CORRECTED) E: Estimated (IS 4968)

Description according
to BDC 46
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v. soft to soft & v. loose




Project: BISRI DAM
DAR ALHANDASAH NAZH TALEB S FARTNERS consungeress| DC.PCT :
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Client: CDR Coordinates  X:-334525.66 Y:-61788.13 Z: +414.5
Consultant: DAR-TALEB Depth: 48m Groundwater: +402 (Estimated)
Engineer: E. S. KIRGIZ C./D. Rod: 45m (HW) / 6m AW & 42m BW H.Dia.: 62.5to 114mm
Contractor: SATCON Co. SPT Hammer: Automatic Trip Blow Rate: 36 bpm

Date: From February 18 to February 20, 2014 JAnvil: Small (~2Kg) Solid Cone: 62.5mm dia., 60°

Depth | DCPT| SPTg ) Description according
Graph (SPTg N60, CORRECTED) E: Estimated (IS 4968)
(cm) |Blows| N60 ph (SPTe ) to BDC 46
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Sands (SPT N60, Corrected): v. soft to soft & v. loose
0-4: Very loose, 4-10: Loose, 10-30: Medium dense, 30-50: Dense, >50: Very dense. = = = = ==

Clays (SPT N60, Corrected): _ ———— .
<2: Very soft, 2-4: Soft, 4-8: Firm, 8-15: Stiff, 15-30: Very stiff, >30: Hard. firm to stiff & loose to medium




DARALHAGH N LEBEAATES oo = 0
gl doidyermd 4 H’*JLEAT'H d_mwljln Penetration Test

DCPT Project: BISRI DAM
Probing: DCPVRS8

Client: CDR Coordinates  X:-334525.66 Y:-61788.13

Z:+414.5

Consultant: DAR-TALEB Depth: 48m Groundwater: +402 (Estimated)
Engineer: E. S. KIRGIZ C./D. Rod: 45m (HW) / 6m AW & 42m BW H.Dia.: 62.5to 114mm
Contractor: SATCON Co. SPT Hammer: Automatic Trip Blow Rate: 36 bpm

Date: From February 18 to February 20, 2014 JAnvil: Small (~2Kg) Solid Cone: 62.5mm dia., 60°

Depth | DCPT | SPT:

Graph (SPTg N60, CORRECTED) E: Estimated (IS 4968)
(cm) ]Blows]| N60

Description according

to BDC 46
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Sands (SPT N60, Corrected): v. soft to soft & v. loose

0-4: Very loose, 4-10: Loose, 10-30: Medium dense, 30-50: Dense, >50: Very dense. -

Clays (SPT N60, Corrected): -

<2: Very soft, 2-4: Soft, 4-8: Firm, 8-15: Stiff, 15-30: Very stiff, >30: Hard. firm to stiff & loose to medium




Project: BISRI DAM
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Client: CDR Coordinates  X:-334525.66 Y:-61788.13 Z: +414.5
Consultant: DAR-TALEB Depth: 48m Groundwater: +402 (Estimated)
Engineer: E. S. KIRGIZ C./D. Rod: 45m (HW) / 6m AW & 42m BW H.Dia.: 62.5to 114mm
Contractor: SATCON Co. SPT Hammer: Automatic Trip Blow Rate: 36 bpm

Date: From February 18 to February 20, 2014 JAnvil: Small (~2Kg) Solid Cone: 62.5mm dia., 60°

Depth | DCPT| SPTg ) Description according
Graph (SPTg N60, CORRECTED) E: Estimated (IS 4968)
(cm) |Blows| N60 ph (SPTe ) to BDC 46
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Sands (SPT N60, Corrected): v. soft to soft & v. loose
0-4: Very loose, 4-10: Loose, 10-30: Medium dense, 30-50: Dense, >50: Very dense. = = = = ==

Clays (SPT N60, Corrected): _ ———— .
<2: Very soft, 2-4: Soft, 4-8: Firm, 8-15: Stiff, 15-30: Very stiff, >30: Hard. firm to stiff & loose to medium
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Client: CDR Coordinates  X:-334525.66 Y:-61788.13 Z: +414.5
Consultant: DAR-TALEB Depth: 48m Groundwater: +402 (Estimated)
Engineer: E. S. KIRGIZ C./D. Rod: 45m (HW) / 6m AW & 42m BW H.Dia.: 62.5to 114mm
Contractor: SATCON Co. SPT Hammer: Automatic Trip Blow Rate: 36 bpm

Date: From February 18 to February 20, 2014 JAnvil: Small (~2Kg) Solid Cone: 62.5mm dia., 60°

Depth | DCPT| SPTg ) Description according
Graph (SPTg N60, CORRECTED) E: Estimated (IS 4968)
(cm) IBlows| N60 Ph (SPTe ) to BDC 46
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Sands (SPT N60, Corrected): v. soft to soft & v. loose
0-4: Very loose, 4-10: Loose, 10-30: Medium dense, 30-50: Dense, >50: Very dense. = = = = ==

Clays (SPT N60, Corrected): _ ———— .
<2: Very soft, 2-4: Soft, 4-8: Firm, 8-15: Stiff, 15-30: Very stiff, >30: Hard. firm to stiff & loose to medium




Project: BISRI DAM
DAR AL HANDASAH NAZH TALEB S PARTNERS corssrgegrs| DC_PCT :
ynamic ~on€ - 1probing: DCPVR4

I L) .
igil=fiibyormd AK}'”’*JLEAT'H d_"":"'qjllln Penetration Test

Client: CDR Coordinates  X:-334,621.9 VY:-61,997.94 Z:+413.75
Consultant: DAR-TALEB Depth: 93m Groundwater: +404 (Estimated)
Engineer: E. S. KIRGIZ C./D. Rod: 60m (HW) / 6m AW & 87m BW H.Dia.: 62.5to 114mm
Contractor: SATCON Co. SPT Hammer: Automatic Trip Blow Rate: 36 bpm

Date: From January 21 to January 28, 2014 JAnvil: Small (~2Kg) Solid Cone: 62.5mm dia., 60°

Depth | DCPT| SPTg ) Description according
Graph (SPTg N60, CORRECTED) E: Estimated (IS 4968)
(cm) |Blows| N60 ph (SPTe ) to BDC53
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Sands (SPT N60, Corrected): v. soft to soft & v. loose
0-4: Very loose, 4-10: Loose, 10-30: Medium dense, 30-50: Dense, >50: Very dense. = = = = ==

Clays (SPT N60, Corrected): _ ———— .
<2: Very soft, 2-4: Soft, 4-8: Firm, 8-15: Stiff, 15-30: Very stiff, >30: Hard. firm to stiff & loose to medium




C Project: BISRI DAM
DARALHANDASAH NAZIH TALEB & PARTNERS consuting engneers D . PT :
Dynamic Cone

ey abpatd o 4 wainl fa Penotration Test |PTODING: DCPVR4

Client: CDR Coordinates  X:-334,621.9 VY:-61,997.94 Z:+413.75
Consultant: DAR-TALEB Depth: 93m Groundwater: +404 (Estimated)
Engineer: E. S. KIRGIZ C./D. Rod: 60m (HW) / 6m AW & 87m BW H.Dia.: 62.5to 114mm
Contractor: SATCON Co. SPT Hammer: Automatic Trip Blow Rate: 36 bpm

Date: From January 21 to January 28, 2014 JAnvil: Small (~2Kg) Solid Cone: 62.5mm dia., 60°

Depth | DCPT| SPTg ) Description according
Graph (SPTg N60, CORRECTED) E: Estimated (IS 4968)
(cm) |Blows| N60 ph (SPTe ) to BDC 46
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Sands (SPT N60, Corrected): v. soft to soft & v. loose
0-4: Very loose, 4-10: Loose, 10-30: Medium dense, 30-50: Dense, >50: Very dense. = = = = ==

Clays (SPT N60, Corrected): _ ———— .
<2: Very soft, 2-4: Soft, 4-8: Firm, 8-15: Stiff, 15-30: Very stiff, >30: Hard. firm to stiff & loose to medium
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DCPT Project: BISRI DAM

Dynamic Cone S
Penetration Test Probing: DCPVR4

Client: CDR
Consultant: DAR-TALEB
Engineer: E. S. KIRGIZ

Contractor: SATCON Co.

Date: From January 21 to January 28, 2014

Coordinates  X:-334,621.9 Y:-61,997.94 Z:+413.75
Depth: 93m Groundwater: +404 (Estimated)
C./D. Rod: 60m (HW) / 6m AW & 87m BW H.Dia.: 62.5 to 114mm
SPT Hammer: Automatic Trip Blow Rate: 36 bpm

Anvil: Small (~2Kg) Solid Cone: 62.5mm dia., 60°

Depth
(cm)

DCPT
Blows

SPTe
N60

910

1

920
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940
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960

970

980

990

1000
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1020
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1220
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1320

1330
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1340

~
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Sands (SPT N60, Corrected):
0-4: Very loose, 4-10: Loose, 10-30: Medium dense, 30-50: Dense, >50: Very dense. = = = = ==

Clays (SPT N60, Corrected):

<2: Very soft, 2-4: Soft, 4-8: Firm, 8-15: Stiff, 15-30: Very stiff, >30: Hard.

Graph (SPTe N60, CORRECTED)  E: Estimated (IS 4968) Descrt'gtg’g gil%‘”d'”g
25 30 35 40 45 50 55 60
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v. soft to soft & v. loose
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DCPT Project: BISRI DAM

Dynamic Cone S
Penetration Test Probing: DCPVR4

Client: CDR

Consultant: DAR-TALEB

Engineer: E. S. KIRGIZ

Contractor: SATCON Co.

Date: From January 21 to January 28, 2014

Coordinates  X:-334,621.9 Y:-61,997.94 Z:+413.75
Depth: 93m Groundwater: +404 (Estimated)
C./D. Rod: 60m (HW) / 6m AW & 87m BW H.Dia.: 62.5 to 114mm
SPT Hammer: Automatic Trip Blow Rate: 36 bpm

Anvil: Small (~2Kg) Solid Cone: 62.5mm dia., 60°

Depth
(cm)

DCPT
Blows

SPTe
N60

1360

1370
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Sands (SPT N60, Corrected):

. Description according
Graph (SPTg N60, CORRECTED) E: Estimated (IS 4968)
ph (SPTe ) stimate to BDC 46
25 30 35 40 45 50 55 60
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v. soft to soft & v. loose

0-4: Very loose, 4-10: Loose, 10-30: Medium dense, 30-50: Dense, >50: Very dense. = = = = ==

Clays (SPT N60, Corrected):

<2: Very soft, 2-4: Soft, 4-8: Firm, 8-15: Stiff, 15-30: Very stiff, >30: Hard.




DCPT Project: BISRI DAM

Dynamic Cone
Penetration Test

DARALHANDASAH NAZH TALEB § PARTNERS crsrg e
il oot dbpug bt 4 wnigl s

Probing: DCPVR4

Client: CDR Coordinates  X:-334,621.9 VY:-61,997.94 Z:+413.75
Consultant: DAR-TALEB Depth: 93m Groundwater: +404 (Estimated)
Engineer: E. S. KIRGIZ C./D. Rod: 60m (HW) / 6m AW & 87m BW H.Dia.: 62.5to 114mm
Contractor: SATCON Co. SPT Hammer: Automatic Trip Blow Rate: 36 bpm
Date: From January 21 to January 28, 2014 JAnvil: Small (~2Kg) Solid Cone: 62.5mm dia., 60°
Depth | DCPT| SPTg o Description according

em |eiows| Neo Graph (SPTg N60, CORRECTED) E: Estimated (IS 4968) t0 BDC 46

1810 4

1820 6 25 30 35 40 45 50 55 60

1830 6 9

1840 7 T

1850 6 -

1860 6 11 14

1870 9 —

1880 8 L

1890 5 12 & 2

1900 6 h—

1910 4 1

1920 2 7 I7

1930 3 L1

1940 2 L1 o

1950 3 4 41 k=

1960 | 5 1 @

1970 | 8 Il 1 ©

1980 | 8 12 1

1990 10

2000 | 13 I 1

2010 14 21 24

2020 15 ] Clayey SAND /

2030 | 16 i Clayey SAND with

2040 18 27 = GRAVEL

2050 17 1

2060 | 14 T

2070 16 26 24

2080 | 17 1

2090 | 17 H—

2100 16 28

2110 11

2120 13

2130 13 21

2140 12

2150 14

2160 12 21

2170 | 11 =2

2180 14 .@

2190 15 22 (@]

2200 13

2210 13

2220 12 21

2230 11

2240 14

2250 16 23

Sands (SPT N60, Corrected): v. soft to soft & v. loose

0-4: Very loose, 4-10: Loose, 10-30: Medium dense, 30-50: Dense, >50: Very dense. = = = = ==

Clays (SPT N60, Corrected): _ ———— .
<2: Very soft, 2-4: Soft, 4-8: Firm, 8-15: Stiff, 15-30: Very stiff, >30: Hard. firm to stiff & loose to medium
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DCPT Project: BISRI DAM

Dynamic Cone S
Penetration Test Probing: DCPVR4

Client: CDR
Consultant: DAR-TALEB
Engineer: E. S. KIRGIZ

Contractor: SATCON Co.

Date: From January 21 to January 28, 2014

Coordinates  X:-334,621.9 Y:-61,997.94 Z:+413.75
Depth: 93m Groundwater: +404 (Estimated)
C./D. Rod: 60m (HW) / 6m AW & 87m BW H.Dia.: 62.5 to 114mm
SPT Hammer: Automatic Trip Blow Rate: 36 bpm

Anvil: Small (~2Kg) Solid Cone: 62.5mm dia., 60°

Depth | DCPT| SPTg
(cm) |Blows| N60

2260 14

2270 14

2280 14 23
2290 13

2300 12

2310 13 21
2320 16

2330 17

2340 16 27
2350 17

2360 16

2370 18 28
2380 18

2390 19

2400 20 32
2410 15

2420 23

2430 26 36
2440 29

2450 25

2460 24 43
2470 26

2480 21

2490 19 37
2500 20

2510 21

2520 22 35
2530 22

2540 20

2550 21 35
2560 22

2570 20

2580 20 35
2590 21

2600 20

2610 25 37
2620 21

2630 20

2640 17 32
2650 13

2660 9

2670 14 20
2680 19

2690 18

2700 18 31

Sands (SPT N60, Corrected):
0-4: Very loose, 4-10: Loose, 10-30: Medium dense, 30-50: Dense, >50: Very dense. = = = = ==

Clays (SPT N60, Corrected):

<2: Very soft, 2-4: Soft, 4-8: Firm, 8-15: Stiff, 15-30: Very stiff, >30: Hard.

. Description according
Graph (SPTg N60, CORRECTED) E: Estimated (IS 4968)
ph (SPTe ) stimate to BDC 46
25 30 35 40 45 50 55 60
23
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1
f—t 8
h—t 2
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32 |
I 1
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I 1
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m
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1
LI o
35 £
[%]
]
O

v. soft to soft & v. loose




DCPT Project: BISRI DAM

Dynamic Cone S
Penetration Test Probing: DCPVR4

DARALHANDASAH NAZH TALEB § PARTNERS crsrg e
il oot dbpug bt 4 wnigl s

Client: CDR Coordinates  X:-334,621.9 VY:-61,997.94 Z:+413.75
Consultant: DAR-TALEB Depth: 93m Groundwater: +404 (Estimated)
Engineer: E. S. KIRGIZ C./D. Rod: 60m (HW) / 6m AW & 87m BW H.Dia.: 62.5to 114mm
Contractor: SATCON Co. SPT Hammer: Automatic Trip Blow Rate: 36 bpm
Date: From January 21 to January 28, 2014 JAnvil: Small (~2Kg) Solid Cone: 62.5mm dia., 60°
Depth | DCPT| SPTg o Description according

em |eiows| Neo Graph (SPTg N60, CORRECTED) E: Estimated (IS 4968) t0 BDC 46

2710 9

2720 11 25 30 35 40 45 50 55 60

2730 15 20 0

2740 | 18 T

2750 | 17 -

2760 21 31 3

2770 23 H—t

2780 22 H—1

2790 20 36 36

2800 24 h—1

2810 19 I

2820 19 35 35

2830 20 L1

2840 22 L1 o

2850 27 38 38 £

[}

2860 25 ©

2870 | 24 Il 1 ©

2880 25 41 4

2890 21

2900 | 22 1

2910 20 35 35

2920 22 ] Clayey SAND with

2930 22 (. GRAVEL / Clayey

2940 18 35 35 SAND

2950 19 1

2960 | 22 =

2970 25 37 37

2980 | 23 1

2990 | 21 H—

3000 22 37

3010 9

3020 9

3030 9 15

3040 6

3050 7

3060 4 9

3070 | 7 =)

3080 6 '@

3090 10 13 O

3100 7

3110 5

3120 5 9

3130 5

3140 5

3150 9 11

Sands (SPT N60, Corrected): v. soft to soft & v. loose

0-4: Very loose, 4-10: Loose, 10-30: Medium dense, 30-50: Dense, >50: Very dense. = = = = ==

Clays (SPT N60, Corrected): _ ———— .
<2: Very soft, 2-4: Soft, 4-8: Firm, 8-15: Stiff, 15-30: Very stiff, >30: Hard. firm to stiff & loose to medium




DCPT Project: BISRI DAM

Dynamic Cone
Penetration Test

DARALHANDASAH NAZH TALEB § PARTNERS crsrg e
il oot dbpug bt 4 wnigl s

Probing: DCPVR4

Client: CDR Coordinates  X:-334,621.9 VY:-61,997.94 Z:+413.75
Consultant: DAR-TALEB Depth: 93m Groundwater: +404 (Estimated)
Engineer: E. S. KIRGIZ C./D. Rod: 60m (HW) / 6m AW & 87m BW H.Dia.: 62.5to 114mm
Contractor: SATCON Co. SPT Hammer: Automatic Trip Blow Rate: 36 bpm
Date: From January 21 to January 28, 2014 JAnvil: Small (~2Kg) Solid Cone: 62.5mm dia., 60°
D(sfnt)h ;E;Ts SNZBE Graph (SPT: N60, CORRECTED)  E: Estimated (IS 4968) Descrt'gtg’g gjcgrd'”g

3160 o

3170 S 25 30 35 40 45 50 55 60

3180 5 8

3190 4 P

3200 4 Wy

3210 | 4 7 =7

3220 5 1 o

3230 3 1| '@

3240 6 8 i) O

3250 4 11

3260 4 11

3270 | 4 7 12

3280 5 |

3290 5 1

3300 | 5 8 8 [ |

3310 4

3320 5 11

3330 6 8 3

3340 4

3350 Z L

3360 |4 7 ' :-,

3370 3 - Clayey SAND /

3380 7 T Clayey SAND with

3390 7 9 9 GRAVEL

3400 | 9 o=

3410 | 8 :

3420 21 21 2

3430 | 14 H—

3440 | 27 i >

3450 28 38 20 £

3460 | 24 o 3

3470 20

3480 24 38

3490 21

3500 22

3510 22 36

3520 24

3530 19

3540 18 34

3550 22

3560 10

3570 12 25

3580 10

3590 11

3600 13 19

Sands (SPT N60, Corrected): v. soft to soft & v. loose

0-4: Very loose, 4-10: Loose, 10-30: Medium dense, 30-50: Dense, >50: Very dense. = = = = ==

Clays (SPT N60, Corrected): _ ———— .
<2: Very soft, 2-4: Soft, 4-8: Firm, 8-15: Stiff, 15-30: Very stiff, >30: Hard. firm to stiff & loose to medium




DCPT Project: BISRI DAM

Dynamic Cone
Penetration Test

DAR ALHANDASAH NAZIH TALEB & PARTNERS cansuting enginesrs

gt il e AK}.ﬁg _JL|=4—|]-I &_m:u'.qﬂ jl: Probing: DCPVR4

Client: CDR Coordinates  X:-334,621.9 VY:-61,997.94 Z:+413.75
Consultant: DAR-TALEB Depth: 93m Groundwater: +404 (Estimated)
Engineer: E. S. KIRGIZ C./D. Rod: 60m (HW) / 6m AW & 87m BW H.Dia.: 62.5to 114mm
Contractor: SATCON Co. SPT Hammer: Automatic Trip Blow Rate: 36 bpm
Date: From January 21 to January 28, 2014 JAnvil: Small (~2Kg) Solid Cone: 62.5mm dia., 60°
Depth | DCPT| SPTg o Description according

em |eiows| Neo Graph (SPTg N60, CORRECTED) E: Estimated (IS 4968) t0 BDC 46

3610 4

3620 S 25 30 35 40 45 50 55 60

3630 5 8

3640 4 P

3650 4 Wy

3660 | 4 7 17

3670 4 1

3680 5 1

3690 5 8 8

3700 5 11

3710 5 11

3720 | 6 9 9

3730 8

3740 9 1 o

3750 | 9 14 14 £

3760 9 ©

3770 | 8 I ©

3780 15 18 19

3790 11

3800 | 13 L

3810 | 11 20 L 50

3820 12 - Clayey SAND /

3830 | 11 T Clayey SAND with

3840 | 12 20 20 GRAVEL

3850 | 15 o=

3860 | 12 Ht

3870 | 14 23 53

3880 13 H—t

3890 | 13 Ht

3900 14 22

3910 4

3920 5

3930 5 8

3940 3

3950 4

3960 7 8

3970 | 9 =)

3980 8 '@

3990 7 13 O

4000 6

4010 9

4020 8 13

4030 14

4040 12

4050 10 20

Sands (SPT N60, Corrected): v. soft to soft & v. loose

0-4: Very loose, 4-10: Loose, 10-30: Medium dense, 30-50: Dense, >50: Very dense. = = = = ==

Clays (SPT N60, Corrected): _ ———— .
<2: Very soft, 2-4: Soft, 4-8: Firm, 8-15: Stiff, 15-30: Very stiff, >30: Hard. firm to stiff & loose to medium




DCPT Project: BISRI DAM

Dynamic Cone S
Penetration Test Probing: DCPVR4

DARALHANDASAH NAZH TALEB § PARTNERS crsrg e
il oot dbpug bt 4 wnigl s

Client: CDR Coordinates  X:-334,621.9 VY:-61,997.94 Z:+413.75
Consultant: DAR-TALEB Depth: 93m Groundwater: +404 (Estimated)
Engineer: E. S. KIRGIZ C./D. Rod: 60m (HW) / 6m AW & 87m BW H.Dia.: 62.5to 114mm
Contractor: SATCON Co. SPT Hammer: Automatic Trip Blow Rate: 36 bpm
Date: From January 21 to January 28, 2014 JAnvil: Small (~2Kg) Solid Cone: 62.5mm dia., 60°
Depth | DCPT| SPTg o Description according

em |eiows| Neo Graph (SPTg N60, CORRECTED) E: Estimated (IS 4968) t0 BDC 46

4060 10

4070 | 10 25 30 35 40 45 50 55 60

4080 8 16

4090 8 Ny

4100 6 1

4110 | 8 12 >

4120 12 Ly =

4130 10 1 '@

4140 10 18 18 O

4150 10 11

4160 9 11

4170 | 11 17 117

4180 12

4190 11 1 1

4200 | 11 19 19 [ |

4210 15

4220 19 11

4230 12 26 LY.

4240 5

4250 Z L

4260 | 6 8 s

4270 4 - Clayey SAND /

4280 5 4 Clayey SAND with

4290 4 7 5 GRAVEL

4300 | 7 =

4310 | 4 :

4320 3 8

4330 6 H—

4340 7 H—t o

4350 4 9 %

4360 7 8

4370 10

4380 11 16

4390 16

4400 8

4410 7 17

4420 12

4430 19

4440 19 28

4450 12

4460 11

4470 13 20

4480 14

4490 11

4500 9 19

Sands (SPT N60, Corrected): v. soft to soft & v. loose

0-4: Very loose, 4-10: Loose, 10-30: Medium dense, 30-50: Dense, >50: Very dense. = = = = ==

Clays (SPT N60, Corrected): _ ———— .
<2: Very soft, 2-4: Soft, 4-8: Firm, 8-15: Stiff, 15-30: Very stiff, >30: Hard. firm to stiff & loose to medium




DCPT Project: BISRI DAM

Dynamic Cone
Penetration Test

DARALHANDASAH NAZH TALEB § PARTNERS crsrg e
il oot dbpug bt 4 wnigl s

Probing: DCPVR4

Client: CDR Coordinates  X:-334,621.9 VY:-61,997.94 Z:+413.75
Consultant: DAR-TALEB Depth: 93m Groundwater: +404 (Estimated)
Engineer: E. S. KIRGIZ C./D. Rod: 60m (HW) / 6m AW & 87m BW H.Dia.: 62.5to 114mm
Contractor: SATCON Co. SPT Hammer: Automatic Trip Blow Rate: 36 bpm
Date: From January 21 to January 28, 2014 JAnvil: Small (~2Kg) Solid Cone: 62.5mm dia., 60°
Depth | DCPT | SPTg L Description according

em |eiows| Neo Graph (SPTg N60, CORRECTED) E: Estimated (IS 4968) t0 BDC 46

4510 13

4520 | 15 25 30 35 40 45 50 55 60

4530 | 13 23 o3

4540 | 12 "y

4550 | 11 1y

4560 11 19 19

4570 9 1

4580 8 1|

4590 | 8 14 14

4600 7 11

4610 11 11

4620 13 17 =

4630 14

4640 6 1 o

4650 | 8 16 16 =

4660 9 ©

4670 | 13 I ©

4680 | 11 18 18

4690 9

4700 | 9 o

4710 | 8 14 I 14

4720 7 HE Clayey SAND with

4730 6 — GRAVEL / Clayey

4740 | 11 13 13 SAND

4750 11 M

4760 13 i

4770 12 20 20

4780 | 10 Ht

4790 10 H—t

4800 5 14

4810 5

4820 5

4830 7 9

4840 4

4850 2

4860 4 6

4870 | 3 =2

4880 4 '@

4890 3 6 O

4900 3

4910 4

4920 4 6

4930 4

4940 5

4950 4 I

Sands (SPT N60, Corrected): v. soft to soft & v. loose

0-4: Very loose, 4-10: Loose, 10-30: Medium dense, 30-50: Dense, >50: Very dense. = = = = ==

Clays (SPT N60, Corrected): _ ———— .
<2: Very soft, 2-4: Soft, 4-8: Firm, 8-15: Stiff, 15-30: Very stiff, >30: Hard. firm to stiff & loose to medium




DCPT Project: BISRI DAM

Dynamic Cone
Penetration Test

DARALHANDASAH NAZH TALEB § PARTNERS crsrg e
il oot dbpug bt 4 wnigl s

Probing: DCPVR4

Client: CDR Coordinates  X:-334,621.9 VY:-61,997.94 Z:+413.75
Consultant: DAR-TALEB Depth: 93m Groundwater: +404 (Estimated)
Engineer: E. S. KIRGIZ C./D. Rod: 60m (HW) / 6m AW & 87m BW H.Dia.: 62.5to 114mm
Contractor: SATCON Co. SPT Hammer: Automatic Trip Blow Rate: 36 bpm
Date: From January 21 to January 28, 2014 JAnvil: Small (~2Kg) Solid Cone: 62.5mm dia., 60°
Depth | DCPT| SPTg o Description according

em |eiows| Neo Graph (SPTg N60, CORRECTED) E: Estimated (IS 4968) t0 BDC 46

4960 6

4970 5 25 30 35 40 45 50 55 60

4980 6 9

4990 6 Ny

5000 6 Wy

5010 7 11 1

5020 8 1y =

5030 7 1| '@

5040 | 8 13 k3 0

5050 8 11

5060 8 11

5070 | 6 12 B

5080 7

5090 7 1

5100 9 13 ||3

5110 | 6 3 |

5120 4 11

5130 5 8 3

5140 8

5150 7 : :

5160 9 13 13

5170 9 T

5180 6 T Silty Clay

5190 4 11 1

5200 | 6 o=

5210 | 7 :

5220 8 12

5230 8 H—

5240 8 H—t o

5250 9 14 %

5260 8 8

5270 9

5280 8 14

5290 12

5300 17

5310 13 23

5320 13

5330 11

5340 13 21

5350 20

5360 14

5370 13 26

5380 13

5390 15

5400 14 23

Sands (SPT N60, Corrected): v. soft to soft & v. loose

0-4: Very loose, 4-10: Loose, 10-30: Medium dense, 30-50: Dense, >50: Very dense. = = = = ==

Clays (SPT N60, Corrected): _ ———— .
<2: Very soft, 2-4: Soft, 4-8: Firm, 8-15: Stiff, 15-30: Very stiff, >30: Hard. firm to stiff & loose to medium




DCPT Project: BISRI DAM

Dynamic Cone
Penetration Test

DAR ALHANDASAH NAZIH TALEB & PARTNERS cansuting enginesrs

gt il e AK}.ﬁg _JL|=4—|]-I &_m:u'.qﬂ jl: Probing: DCPVR4

Client: CDR Coordinates  X:-334,621.9 VY:-61,997.94 Z:+413.75
Consultant: DAR-TALEB Depth: 93m Groundwater: +404 (Estimated)
Engineer: E. S. KIRGIZ C./D. Rod: 60m (HW) / 6m AW & 87m BW H.Dia.: 62.5to 114mm
Contractor: SATCON Co. SPT Hammer: Automatic Trip Blow Rate: 36 bpm
Date: From January 21 to January 28, 2014 JAnvil: Small (~2Kg) Solid Cone: 62.5mm dia., 60°
Depth | DCPT| SPTg o Description according

em |eiows| Neo Graph (SPTg N60, CORRECTED) E: Estimated (IS 4968) t0 BDC 46

5410 6

5420 9 25 30 35 40 45 50 55 60

5430 9 13

5440 9 Ny

5450 7 1y

5460 8 13 12

LO

5470 6 1y

5480 7 1|

5490 | 8 12 1b

5500 8 11

5510 8 11

5520 | 9 14 14

5530 8

5540 8 1 o

5550 | 9 14 14 £

5560 13 ©

5570 | 17 I 1 ©

5580 20 28 g

5590 19

5600 | 18 L

5610 | 18 31 I 3

5620 19 i

5630 20 4 Silty CLAY

5640 | 18 32 3o

5650 19 M

5660 | 19 Ht

5670 20 32 32

5680 20 H—t

5690 | 21 Ht

5700 17 32

5710 8

5720 7

5730 7 12

5740 5

5750 6

5760 6 9

5770 | 6 =2

5780 8 '@

5790 7 12 O

5800 8

5810 10

5820 9 15

5830 9

5840 10

5850 11 17

Sands (SPT N60, Corrected): v. soft to soft & v. loose

0-4: Very loose, 4-10: Loose, 10-30: Medium dense, 30-50: Dense, >50: Very dense. = = = = ==

Clays (SPT N60, Corrected): _ ———— .
<2: Very soft, 2-4: Soft, 4-8: Firm, 8-15: Stiff, 15-30: Very stiff, >30: Hard. firm to stiff & loose to medium




DCPT Project: BISRI DAM

Dynamic Cone
Penetration Test

DARALHANDASAH NAZH TALEB § PARTNERS crsrg e
il oot dbpug bt 4 wnigl s

Probing: DCPVR4

Client: CDR Coordinates  X:-334,621.9 VY:-61,997.94 Z:+413.75
Consultant: DAR-TALEB Depth: 93m Groundwater: +404 (Estimated)
Engineer: E. S. KIRGIZ C./D. Rod: 60m (HW) / 6m AW & 87m BW H.Dia.: 62.5to 114mm
Contractor: SATCON Co. SPT Hammer: Automatic Trip Blow Rate: 36 bpm
Date: From January 21 to January 28, 2014 JAnvil: Small (~2Kg) Solid Cone: 62.5mm dia., 60°
Depth | DCPT| SPTg o Description according

em |eiows| Neo Graph (SPTg N60, CORRECTED) E: Estimated (IS 4968) t0 BDC 46

5860 13

5870 | 11 25 30 35 40 45 50 55 60

5880 12 20 &

y4av)

5890 | 10 P

5900 | 14 Wy

5910 13 21 2

5920 13 1 o

5930 12 1 '@

5950 15 11

5960 13 11

5970 | 16 25 o5

5980 13

5990 15 1 1

6000 | 14 23 53 [ |

6010 4

6020 3 11

6030 | 5 7 I

6040 5 !

6050 7 L

6060 | 6 10 Ll .o

6070 7 HE

6080 9 4 Silty CALY

6090 8 13 13

6100 | 8 o=

6110 10 ;

6120 9 15 15 2

6130 | 12 H— 3

6140 12 H—t =

6150 | 11 20 &

6160 | 14 °

6170 | 12 Qo

6180 | 12 21 2

6190 13 <

6200 12

6210 15 22

6220 15

6230 13

6240 15 24

6250 17

6260 17

6270 16 28

6280 18

6290 18

6300 17 30
Sands (SPT N60, Corrected): v. soft to soft & v. loose

0-4: Very loose, 4-10: Loose, 10-30: Medium dense, 30-50: Dense, >50: Very dense. = = = = ==

Clays (SPT N60, Corrected): _ ———— .
<2: Very soft, 2-4: Soft, 4-8: Firm, 8-15: Stiff, 15-30: Very stiff, >30: Hard. firm to stiff & loose to medium




DCPT Project: BISRI DAM

Dynamic Cone
Penetration Test

DARALHANDASAH NAZH TALEB § PARTNERS crsrg e
il oot dbpug bt 4 wnigl s

Probing: DCPVR4

Client: CDR Coordinates  X:-334,621.9 VY:-61,997.94 Z:+413.75
Consultant: DAR-TALEB Depth: 93m Groundwater: +404 (Estimated)
Engineer: E. S. KIRGIZ C./D. Rod: 60m (HW) / 6m AW & 87m BW H.Dia.: 62.5to 114mm
Contractor: SATCON Co. SPT Hammer: Automatic Trip Blow Rate: 36 bpm
Date: From January 21 to January 28, 2014 JAnvil: Small (~2Kg) Solid Cone: 62.5mm dia., 60°
Depth | DCPT| SPTg o Description according

em |eiows| Neo Graph (SPTg N60, CORRECTED) E: Estimated (IS 4968) t0 BDC 46

6310 4

6320 | 3 25 30 35 40 45 50 55 60

6330 5 7

6340 5 Ny

6350 7 Wy

6360 7 11 1

6370 8 1y

6380 7 1|

6390 | 8 13 k3

6400 9 11

6410 9 1 1

6420 8 14 14 ©

6430 13 S

6440 11 1 1 é

6450 11 20 26 «©

6460 | 12 °

6470 | 12 1 e

6480 | 10 19 19 2

6490 15 <

6500 | 13 L

6510 | 14 23 I -

6520 14 HE

6530 12 4 Silty CLAY

6540 15 23 o3

6550 17 M

6560 18 ;

6570 18 30 36

6580 19 H—t

6590 | 18 Ht

6600 20 32

6610 3

6620 3

6630 4 6

6640 | 3 ©

6650 3 =

6660 4 6 L

6670 6 =

6680 6 g

6690 | 7 11 @

6700 7 5

6710 8 f_r

6720 9 13

6730 10

6740 10

6750 9 16

Sands (SPT N60, Corrected): v. soft to soft & v. loose

0-4: Very loose, 4-10: Loose, 10-30: Medium dense, 30-50: Dense, >50: Very dense. = = = = ==

Clays (SPT N60, Corrected): _ ———— .
<2: Very soft, 2-4: Soft, 4-8: Firm, 8-15: Stiff, 15-30: Very stiff, >30: Hard. firm to stiff & loose to medium




DCPT Project: BISRI DAM

Dynamic Cone
Penetration Test

DARALHANDASAH NAZH TALEB § PARTNERS crsrg e
il oot dbpug bt 4 wnigl s

Probing: DCPVR4

Client: CDR Coordinates  X:-334,621.9 VY:-61,997.94 Z:+413.75
Consultant: DAR-TALEB Depth: 93m Groundwater: +404 (Estimated)
Engineer: E. S. KIRGIZ C./D. Rod: 60m (HW) / 6m AW & 87m BW H.Dia.: 62.5to 114mm
Contractor: SATCON Co. SPT Hammer: Automatic Trip Blow Rate: 36 bpm
Date: From January 21 to January 28, 2014 JAnvil: Small (~2Kg) Solid Cone: 62.5mm dia., 60°
Depth | DCPT| SPTg o Description according

em |eiows| Neo Graph (SPTg N60, CORRECTED) E: Estimated (IS 4968) t0 BDC 46

6760 11

6770 | 12 25 30 35 40 45 50 55 60

6780 10 18

6790 9 Ny ©

6800 | 10 Wy =

6810 11 17 17 _g

6820 | 11 I =

6830 | 13 1 g

6840 14 21 o1 ?

6850 15 11 S

6860 14 11 Er

6870 | 14 24 o4

6880 15

6890 18 1 1

6900 | 13 26 Y. [ |

6910 4

6920 3 11

6930 4 6 b

6940 | 3 P

6950 Z L

6960 | 6 7 =

6970 9 I

6980 8 - Silty Clay

6990 3 14 14

7000 | 5 o=

7010 | 6 :

7020 | 8 11 1 ©

7030 7 H— 3

7040 8 H—t =

7050 3 13 ©

7060 | 9 °

7070 | 11 Qo

7080 | 10 17 2

7090 10 <

7100 11

7110 13 19

7120 10

7130 13

7140 15 21

7150 15

7160 17

7170 16 27

7180 18

7190 20

7200 19 32

Sands (SPT N60, Corrected): v. soft to soft & v. loose

0-4: Very loose, 4-10: Loose, 10-30: Medium dense, 30-50: Dense, >50: Very dense. = = = = ==

Clays (SPT N60, Corrected): _ ———— .
<2: Very soft, 2-4: Soft, 4-8: Firm, 8-15: Stiff, 15-30: Very stiff, >30: Hard. firm to stiff & loose to medium




C Project: BISRI DAM
DARALHANDASAH NAZIH TALEB & PARTNERS consuting engneers D . PT :
Dynamic Cone

ey abpatd o 4 wainl fa Penotration Test |PTODING: DCPVR4

Client: CDR Coordinates  X:-334,621.9 VY:-61,997.94 Z:+413.75
Consultant: DAR-TALEB Depth: 93m Groundwater: +404 (Estimated)
Engineer: E. S. KIRGIZ C./D. Rod: 60m (HW) / 6m AW & 87m BW H.Dia.: 62.5to 114mm
Contractor: SATCON Co. SPT Hammer: Automatic Trip Blow Rate: 36 bpm

Date: From January 21 to January 28, 2014 JAnvil: Small (~2Kg) Solid Cone: 62.5mm dia., 60°

Depth | DCPT | SPT:

Graph (SPTg N60, CORRECTED) E: Estimated (IS 4968) Description
(cm) |Blows| N60

7210 4

7220 3 25 30 35 40 45 50 55 60

7230

7240

7250

7260

7270

7280

7290

7300

[¢]
——dy =t -

7310

7320

7330

7340

7350 12

e
TN

7360

7370

7380 14

'_A
N

4 inches dia. tri-cone

7390

7400

7410 15 1

H
a

7420

7430 Silty CLAY

Rl =
o|R|5[5]©|m|w|R|o|w|~|o|o| o] w|w|s]s]w|w]s|n

7440 17

R
-

i
~

7450

7460

[EEN
i

T
22 1

i
N

7470

o

JEy
[&)]

7480

i
]

7490

7500 26

7510

7520

7530

7540

7550

7560

7570

7580

7590

7600

7610

4 inches dia. tri-cone

7620 10

7630

7640

o N[ ~|o|o|~|o|o|of & & [w]|w|w|d] G

7650 13

Sands (SPT N60, Corrected): v. soft to soft & v. loose
0-4: Very loose, 4-10: Loose, 10-30: Medium dense, 30-50: Dense, >50: Very dense. = = = = ==

Clays (SPT N60, Corrected): _ ———— .
<2: Very soft, 2-4: Soft, 4-8: Firm, 8-15: Stiff, 15-30: Very stiff, >30: Hard. firm to stiff & loose to medium




DCPT Project: BISRI DAM

Dynamic Cone
Penetration Test

DARALHANDASAH NAZH TALEB § PARTNERS crsrg e
il oot dbpug bt 4 wnigl s

Probing: DCPVR4

Client: CDR Coordinates  X:-334,621.9 VY:-61,997.94 Z:+413.75
Consultant: DAR-TALEB Depth: 93m Groundwater: +404 (Estimated)
Engineer: E. S. KIRGIZ C./D. Rod: 60m (HW) / 6m AW & 87m BW H.Dia.: 62.5to 114mm
Contractor: SATCON Co. SPT Hammer: Automatic Trip Blow Rate: 36 bpm
Date: From January 21 to January 28, 2014 JAnvil: Small (~2Kg) Solid Cone: 62.5mm dia., 60°
Depth | DCPT| SPTe | 01 (SPT. NGO, CORRECTED)  E: Estimated (IS 4968) Description

(cm) ]Blows|] N60

7660 10

7670 | 8 25 30 35 40 45 50 55 60

7680 9 15

7690 9 Ny ©

7700 | 10 Wy =

7710 10 16 16 _g

7720 11 Ly -

7730 | 11 1 g

7740 | 10 18 18 @

7750 14 1] S

7760 13 1 £

7770 | 14 23 53 ¥

7780 16

7790 15 1 1

7800 | 15 26 Y. [ |

7810 3

7820 3 11

7830 3 5 d

7840 | 4 1

7850 | 5 o

7860 | 4 7 1=

7870 3 T

7880 4 . Silty CLAY

7890 4 6 6

7900 | 6 =

7910 | 8 M

7920 | 9 13 3 ©

7930 | 10 H— 3

7940 8 H—t =

7950 3 14 @

7960 | 8 °

7970 | 11 Qo

7980 | 12 17 2

7990 14 <

8000 11

8010 11 20

8020 10

8030 10

8040 14 19

8050 13

8060 13

8070 15 23

8080 14

8090 13

8100 15 23
Sands (SPT N60, Corrected): v. soft to soft & v. loose

0-4: Very loose, 4-10: Loose, 10-30: Medium dense, 30-50: Dense, >50: Very dense. = = = = ==

Clays (SPT N60, Corrected): _ ———— .
<2: Very soft, 2-4: Soft, 4-8: Firm, 8-15: Stiff, 15-30: Very stiff, >30: Hard. firm to stiff & loose to medium




DCPT Project: BISRI DAM

Dynamic Cone
Penetration Test

DAR ALHANDASAH NAZIH TALEB & PARTNERS cansuting enginesrs

gt il e AK}.ﬁg _JL|=4—|]-I &_m:u'.qﬂ jl: Probing: DCPVR4

Client: CDR Coordinates  X:-334,621.9 VY:-61,997.94 Z:+413.75
Consultant: DAR-TALEB Depth: 93m Groundwater: +404 (Estimated)
Engineer: E. S. KIRGIZ C./D. Rod: 60m (HW) / 6m AW & 87m BW H.Dia.: 62.5to 114mm
Contractor: SATCON Co. SPT Hammer: Automatic Trip Blow Rate: 36 bpm
Date: From January 21 to January 28, 2014 JAnvil: Small (~2Kg) Solid Cone: 62.5mm dia., 60°
Depth | DCPT| SPTe | 01 (SPT. NGO, CORRECTED)  E: Estimated (IS 4968) Description

(cm) ]Blows|] N60

8110 4

8120 4 30 35 40 45 50 55 60 65 70

8130 4 7

8140 | 3 Ht

8150 | 4 g

8160 6 7

8170 8 I

8180 7 [

8190 | 7 12 1o

8200 9 11

8210 11 1|

8220 | 13 18 18 @

8230 | 11 1 8

8240 16 1 =

8250 15 23 23 «©

8260 | 15 o

8270 | 14 11 e

8280 | 17 26 26 2

8290 16 <

8300 | 15 11

8310 | 12 24 — o4

8320 13

8330 | 16 : : Silty CLAY

8340 15 25 2

8350 17 —

8360 18 4

8370 | 17 29 59

8380 | 16 M-

8390 | 15 et

8400 15 26

8410 4

8420 5

8430 3 7

8440 | 5 ©

8450 7 S

8460 8 11 °

8470 8 :

8480 8 ._g

8490 8 13 @

8500 11 S

8510 14 f_r

8520 17 23

8530 17

8540 15

8550 12 25
Sands (SPT N60, Corrected): v. soft to soft & v. loose

0-4: Very loose, 4-10: Loose, 10-30: Medium dense, 30-50: Dense, >50: Very dense. = = = = ==

Clays (SPT N60, Corrected): _ ———— .
<2: Very soft, 2-4: Soft, 4-8: Firm, 8-15: Stiff, 15-30: Very stiff, >30: Hard. firm to stiff & loose to medium




DCPT Project: BISRI DAM

Dynamic Cone
Penetration Test

DAR ALHANDASAH NAZIH TALEB & PARTNERS cansuting enginesrs

gt il e AK}.ﬁg _JL|=4—|]-I &_m:u'.qﬂ jl: Probing: DCPVR4

Client: CDR Coordinates  X:-334,621.9 VY:-61,997.94 Z:+413.75
Consultant: DAR-TALEB Depth: 93m Groundwater: +404 (Estimated)
Engineer: E. S. KIRGIZ C./D. Rod: 60m (HW) / 6m AW & 87m BW H.Dia.: 62.5to 114mm
Contractor: SATCON Co. SPT Hammer: Automatic Trip Blow Rate: 36 bpm
Date: From January 21 to January 28, 2014 JAnvil: Small (~2Kg) Solid Cone: 62.5mm dia., 60°
Depth | DCPT| SPTe | 01 (SPT. NGO, CORRECTED)  E: Estimated (IS 4968) Description

(cm) |Blows] N60

8560 16

8570 | 14 25 30 35 40 45 50 55 60

8580 | 14 25 o5

8590 | 16 P o

8600 | 17 Wy =

8610 17 28 bg _g

8620 | 15 1 =

8630 | 19 1 g

8650 19 1 S

8660 19 11 £

8670 | 20 32 32 N

8680 19

8690 17 1

8700 | 21 32 35 [ |

8710 6

8720 6 1

8730 | 6 10 10

8740 7

8750 | 9 I

8760 | 10 14 I 14

8770 14 HE

8780 13 - Silty Clay

8790 11 21 2

8800 | 14 o=

8810 | 14 Ht

8820 | 12 22 25 ©

8830 | 17 H— 3

8840 17 H—t =

8850 | 15 27 7 &

8860 | 16 °

8870 16 QL

8880 | 19 28 2

8890 22 <

8900 21

8910 20 35

8920 27

8930 28

8940 26 45

8950 26

8960 29

8970 29 47

8980 31

8990 31

9000 29 51
Sands (SPT N60, Corrected): v. soft to soft & v. loose

0-4: Very loose, 4-10: Loose, 10-30: Medium dense, 30-50: Dense, >50: Very dense. = = = = ==

Clays (SPT N60, Corrected): _ ———— .
<2: Very soft, 2-4: Soft, 4-8: Firm, 8-15: Stiff, 15-30: Very stiff, >30: Hard. firm to stiff & loose to medium




DCPT Project: BISRI DAM

Dynamic Cone
Penetration Test

DARALHANDASAH NAZH TALEB § PARTNERS crsrg e
il byt s b i 4wl 2

Probing: DCPVR4

Client: CDR Coordinates  X:-334,621.9 VY:-61,997.94 Z:+413.75
Consultant: DAR-TALEB Depth: 93m Groundwater: +404 (Estimated)
Engineer: E. S. KIRGIZ C./D. Rod: 60m (HW) / 6m AW & 87m BW H.Dia.: 62.5to 114mm
Contractor: SATCON Co. SPT Hammer: Automatic Trip Blow Rate: 36 bpm
Date: From January 21 to January 28, 2014 JAnvil: Small (~2Kg) Solid Cone: 62.5mm dia., 60°
Depth | DCPT| SPTe | 01 (SPT. NGO, CORRECTED)  E: Estimated (IS 4968) Description

(cm) ]Blows|] N60

9010 9

9020 | 10 30 35 40 45 50 55 60

9030 9 16

9040 9 Ny

9050 | 11 Wy

9060 12 18 e

LO

9070 12 1

9080 14 1|

909 | 16 23 53

9100 19 11

9110 21 11

9120 | 21 34 34 @

9130 | 22 S

9140 19 1 1 =

9150 23 36 Q < .

9160 55 o4 ﬁ Silty Clay

9170 | 26 1 e

9180 29 45 45 (C_J

9190 31 <

9200 | 28 4

9210 | 27 43 I hg

9220 27 I

9230 29 —

9240 32 49 49

9250 30 H—

9260 | 30 M

9270 28 49 49

9280 27

9290 30

9300 33 50

Sands (SPT N60, Corrected): v. soft to soft & v. loose

0-4: Very loose, 4-10: Loose, 10-30: Medium dense, 30-50: Dense, >50: Very dense. = = = = ==

Clays (SPT N60, Corrected): _ ———— .
<2: Very soft, 2-4: Soft, 4-8: Firm, 8-15: Stiff, 15-30: Very stiff, >30: Hard. firm to stiff & loose to medium




APPENDIX6. GROUNDWATER MEASUREMENTS

‘h DAR AL HANDASAH NAZIH TALEB & PARTNERS
T <op—ig ——Jls s S —wsialljls Detailed Design Of Bisri Dam: Geo. Inv. Rep.lI: (Factual) / Spillway & Bottom Outlet - March 2014 A6




BISRI DAM & LAKE (PIEZOMETERS, MARCH 2014)

Piezometer

Depth of groundwater table
(m) from the NGL (updated
on December 2013)

Depth of groundwater table
(m) from the NGL (updated
on January 2014)

Depth of groundwater table
(m) from the NGL (updated
on February 2014)

Depth of groundwater table
(m) from the NGL (updated
on March 2014)

NGL (Updated on
December 2013)

BDC-2

35

26.2

26.49

26.48

443.16

BDC-3

5

5.75

12.24

12.2

428.353

BDC-4

12

16.8

16.25

16.23

428.585

BDC-5

33

46.28

46.65

44.4

454.435

BDC-6

16

21.6

21.96

21.3

417.86

BDC-7

7.4

8.25

7.54

7

416.33

BDC-8

12.5

17.9

18.25

42.46

440.584

BCD-9

28.6

27.27

26.95

25.93

422.417

BCD-10

Damaged

Damaged

Damaged

Damaged

BCD-11

Damaged

Damaged

Damaged

Damaged

BCD-12

17.57

26.3

17.82

17.2

413.74

BDC-13

15.22

16.4

15.24

No Access

410.7

BDC-14

Damaged

Damaged

Damaged

Damaged

.

BDC-15

Damaged

Damaged

Damaged

Damaged

.

BDC-16

Damaged

Damaged

Damaged

Damaged

|

BDC-17

Damaged

Damaged

Damaged

Damaged

.

BDC-18

2.46

Ehil

2.32

1.78

398.35

BDC-19

113

2.7

8.6

Damaged

399.13

BDC-20

Damaged

Damaged

Damaged

Damaged

.

BDC-21

Damaged

Damaged

Damaged

Damaged

.

BDC-22

Damaged

Damaged

Damaged

Damaged

.

BDC-23

9.67

8.9

9.42

Damaged

414.46

BDC-24

Damaged

Damaged

Damaged

Damaged

BDC-25

74.1

74.75

74.22

437.555

BDC-26

74.67

75.23

74.82

73.1

437.8

BDC-27

51.5

51.22

51.1

51.83

433.202

BDC-28

35.8

36.3

36.9

36.6

439.6

BDC-29

Damaged

Damaged

Damaged

Damaged

BDC-30

Damaged

Damaged

Damaged

Damaged

BDC-31

Damaged

Damaged

Damaged

Damaged

BDC-32

60.15

60.85

59.63

59.25

490.22

BDC-38

Damaged

Damaged

Damaged

Damaged

_

BDC-42A

Damaged

Damaged

Damaged

Damaged

BDC43

28.22
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