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1. Introduction

Two boreholes (BHVR1 and BHVR4) were located (Appendix 1) and drilled within the
right side valley of the dam in a manner to determine the subsurface soil stratums
(multi-layered foundation soil of the dam) and underlying bedrock stratigraphy.

BHVR1: 115m

BHVR4: 84m

Two boreholes (BHLA3 and BHLA4) were located (Appendix 1) and drilled within the left
side abutment of the dam, in a manner to determine depth and distribution of the
mylonitized limestone encountered in BHLAL.

BHLA3: 49.5m

BHLA4: 57m
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2. Field Investigation

The field investigation was performed between May 22 and June 19, 2014. Four
boreholes (BHVR1, BHLA3, BHLA4 and BHVR4) to a maximum depth of 115m were
drilled at locations shown on Figure 1. Crawler and truck mounted rotary drill rigs as
shown on Figure 2 and 3 were used in field investigation.
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Figure 1: Borehole locations.
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BHVR1 / Piezometer (+413.97 NGL): 115 meters deep.
0-73m: Flood-plain and lacustrine soil deposits.
73-84m: Old colluvial soil deposits.

84-115m: C2b.

BHLA3 / Piezometer (+425.27 NGL): 49.5 meters deep.
0-7.5m: Mylonitized LIMESTONE (J7-6).

7.5-49.5m: LIMESTONE (J7-J6).

BHLA4 / Piezometer (+424.18 NGL): 57 meters deep.
0-3m: Colluvial (Slopewash) soil deposits.

3-9m: Mylonitized LIMESTONE (J7-J6).

9-57m: LIMESTONE (J7-J6).

BHVR4 / Piezometer (+398.14 NGL): 84 meters deep.
0-41.5m: Flood-plain and lacustrine soil deposits.
41.5-84m: LIMESTONE (J7-J6)

Groundwater table was detected in boreholes at below given depths (June 19, 2014)
from the natural ground level (NGL).

BHVR1 / Piezometer (+413.97 NGL):
Groundwater table at a depth of 9.33m (+404.64)
BHLA3 / Piezometer (+425.27 NGL):
Groundwater table at a depth of 29.4m (+395.87)
BHLA4 / Piezometer (+424.18 NGL):
Groundwater table at a depth of 28.1m (+396.08)
BHVR4 / Piezometer (+398.14 NGL):

Groundwater table at a depth of 2.25m (+395.89)
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Figure 3: BHVR4
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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 (D) samples.
= Undisturbed (UD) soil sampling by using thin wall Shelby tubes.

= 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.

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 4
and5).

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 6). 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 7) and disturbed
samples were obtained, labelled and kept in moisture-proof containers.
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Figure 4: Double tube core barrel

Figure 5: Wireline core barrel
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Figure 7: SPT sampler
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Standard Penetration Tests (SPT) was performed by using automatic trip SPT hammer as
shown on Figure 8, to estimate the relative densities and consistencies of the

subsurface soil stratums.

Figure 8: Automatic trip SPT hammer.

Multistage Lugeon test was performed in rock stratums as shown on Figure 9 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.

Figure 9: Multistage Lugeon Test
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In soil and mylonitized rock stratums, Falling Head borehole water permeability test
was performed at 3m intervals (see Figure 10). The test results are presented in
Appendix 4 of this factual report.

Figure 10

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 (see
Figure 11), in a manner to measure the depth and fluctuations of the groundwater table
(Appendix 5).

Figure 11

All the field works were performed according to ASTM standards (ASTM D6640: Core
drilling in soil and rock, ASTM D1586: Standard Penetration Test, ASTM D4630: Standard
Test Method for Constant Head Injection Test, Lambe & Whitman: Falling Head Test,
ASTM D4750: Determining Subsurface Liquid Levels in a boreholes and ASTM D1587:
Undisturbed soil sampling) and were supervised by an engineering geologist..
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4. Subsurface Strata

Founded 1858

According to the core boxes, the following subsurface soil and rock stratums were
encountered within the boreholes BHVR1, BHLA3, BHLA4 and BHVR4. The logs of
borings are presented in Appendix 2 of this factual report.

BHVR1 / Piezometer (NGL: +413.97): 115 meters deep, groundwater table (GWT) at a
depth of 9.33m (GWT: +404.64).

0-73m: Flood-plain and lacustrine soil deposits (loose clayey Silt, medium dense to
dense silty fine Sand and soft to medium stiff silty Clay of semi-pervious to impervious,
semi-pervious and impervious respectively).

73-84: Old colluvial soil deposits of pervious (sub-rounded gravels, cobbles and
boulders of Limestone with Marl) with repetitive cavities between 76.5 and 81m

84-115m: C2b

84-99.5m: Beige slightly weathered mainly crushed sometimes fractured medium
strong time to time sandy and dolomitic marly LIMESTONE of high permeability.

Loss of water circulation, 100% and continuously, between 73.5 and 88.5m

99.5-115m: Bluish grey to grey and olive green moderately and moderately to highly
sometimes completely weathered fractured and crushed time to time fossiliferous
sandy calcareous MARLSONE and clayey MARLSTONE of medium to high permeability.

BHLA3 / Piezometer (NGL: +425.27): 49.5 meters deep, groundwater table (GWT) at a
depth of 29.4m (GWT: +395.87).

0-7.5m: Mylonitized LIMESTONE (transition zone from saprolite to the parent rock, loss
of water circulation, 100%, at 4m)

7.5-49.5m: J7-J6

7.5-16.5m: Beige slightly weathered blocky/seamy to fractured sometimes crushed
medium strong occasionally karstified (karst voids are filled with fine sand) sometimes
cherty slightly dolomitic and sandy LIMESTONE of medium permeability.

16.5-29.5m: Light olive brown fresh to slightly weathered mainly fractured sometimes
blocky and seamy strong occasionally sandy and dolomitic highly karstified (karst voids
are filled with fine sand) sometimes cherty LIMESTONE of medium permeability.

Repetitive cavities (19.5-25.5m), 25 to 40cm deep and occasionally filled with sand

29.5-49.5m: Light olive brown fresh to slightly weathered blocky/seamy and fractured
strong sometimes sandy and slightly dolomitic occasionally karstified (karst voids are
filled with fine sand and sometimes with sandy clay) cherty (rarely) LIMESTONE of
medium permeability.
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Founded 1858

BHLA4 / Piezometer (NGL: +424.18): 57 meters deep, groundwater table (GWT) at a
depth of 28.1m (GWT: +396.08).

0-3m: Colluvial (Slopewash) soil deposits.
3-9m: Mylonitized LIMESTONE (transition zone from saprolite to the parent rock)
9-57m: J7-J6

9-23.5m: Light olive brown fresh to slightly weathered blocky/seamy to fractured and
crushed sometimes dolomitic slightly karstified strong LIMESTONE of medium
permeability.

Loss of water circulation (100%) at 12.5m

23.5-46.5m: Light olive brown and beige fresh to slightly weathered blocky and seamy
sometimes moderately to highly karstified (karst voids are filled with fine sand and
sometimes with sandy clay) strong sandy and dolomitic LIMESTONE of medium
permeability.

46.5-57m: Light olive brown and beige fresh to slightly weathered blocky/seamy and
fractured strong sometimes sandy and slightly dolomitic occasionally karstified
LIMESTONE of medium permeability.

BHVR4 / Piezometer (NGL: +398.14): 84 meters deep, groundwater table (GWT) at a
depth of 2.25m (GWT: +395.89).

0-41.5m: Flood-plain and lacustrine soil deposits (medium dense to dense and very
dense silty fine Sand, soft to medium stiff silty Clay and loose clayey Silt of semi-
pervious and semi-pervious to impervious, respectively).

41.5-84m: J7-J6

Light olive brown and beige fresh to slightly weathered fractured and crushed
sometimes sandy and slightly dolomitic rarely Kkarstified LIMESTONE of high
permeability.

Loss of water circulation, 70% and continuously, between 52 and 68m.
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5. Soil Sampling & Laboratory Testing

Representative soil (disturbed SPT samples, 10 nos.) and rock (core, 10 nos.) samples
from the boreholes (BHVR1, BHVR2, BHRA1, BHRA2, BHRA3 and BHRA4) at different
depths were selected (see Figure 12) for laboratory testing. List of sampling and
laboratory testing (second package) is presented in Appendix 6 of this factual report.

The physical tests included:
Sail

Moisture Content, Density, Sieve Analysis, Hydrometer, Atterberg Limits, Void Ratio and
Organic content

Rock

Unit Weight, Point Load Strength (PLI), Uni-axial Compressive Strength, Water
Absorption, Soundness and Slake Durability

The chemical tests included:
Soil and rock

Sulphate, Chloride, pH and Calcium carbonate.
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Figure 12
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6. 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 / APRIL 17, 2014)
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APPENDIX 2.  LOGS OF BORINGS
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SATCON BORING LOG

SalL STUDIES

CLIENT: DAR-TALEB |FILE NO.: 14-001
BOREHOLE NO.: BHVRO1
PROJECT: BISRI DAM / SECOND PACKAGE (DAM FOOTPRINT)
LOCATION: BISRI | Elevation (m): | 413.97 SHEET: 1 OF: 15
EQUIPMENT: MAN METHOD: Rotary|BOREHOLE DEPTH (m): 115m
HOLE DAM. (mm): 86 to 114 CORE DIAM. (mm): 63 to 68| DATE STARTED: 22/5/2014
ENGINEER: K.S. DRILLER: Nawraz| DATE FINISHED: 6/6/2014
E|lg sl s
= @] 4% 11
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
: loose to medium dense light brown silty clayey SAND
- 21 0| O
_ Shelby tube (1.5-2m)
_ Shelby tube (2-2.5m)
3,4,6
_ N=10
_ 241 0 (O
_ Shelby tube(4.5-5m)
_ Shelby tube(5-5.5m)
_ 3,34
_ N=7
- 66 0| O
_ Shelby tube(7.5-8m)
medium stiff light olive green silty CLAY ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘
_ Shelby tube(8-8.5m)
_ 2,32
_ N=5
85| 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.: BHVRO1
PROJECT: BISRI DAM / SECOND PACKAGE (DAM FOOTPRINT)
LOCATION: BISRI | Elevation (m): | 413.97 SHEET: 2 OF: 15
EQUIPMENT: MAN METHOD: Rotary|BOREHOLE DEPTH (m): 115m
HOLE DAM. (mm): 86 to 114 CORE DIAM. (mm): 63 to 68| DATE STARTED: 22/5/2014
ENGINEER: K.S. DRILLER: Nawraz| DATE FINISHED: 6/6/2014
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 S | nimma2 Remarks
g %) LlF|9 | g
B 85 0| O
B medium dense light brown clayey SAND
_ Shelby tube(10.5-11m)
1 [T
_ Shelby tube(11-11.5m)
_ 6,5,7
_ N=12
: medium stiff olive green silty CLAY
- 71 0| O
13
_ Shelby tube(13.5-14m)
14 [T
_ Shelby tube(14-14.5m)
_ 3,3,2 (empty)
_ N=5
15
- 63 0| O
16
_ Shelby tube(16.5-17m)
17 ENEEEEER
_ Shelby tube(17-17.5m)
_ 1,22
_ N=4
18
- 82 0| O
19
_ Shelby tube(19.5-20m)

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



BORING LOG

SalL STUDIES
CLIENT: DAR-TALEB |FILE NO.: 14-001
BOREHOLE NO.: BHVRO1
PROJECT: BISRI DAM / SECOND PACKAGE (DAM FOOTPRINT)
LOCATION: BISRI | Elevation (m): | 413.97 SHEET: 3 OF: 15
EQUIPMENT: MAN METHOD: Rotary|BOREHOLE DEPTH (m): 115m
HOLE DAM. (mm): 86 to 114 CORE DIAM. (mm): 63 to 68| DATE STARTED: 22/5/2014
ENGINEER: K.S. DRILLER: Nawraz| DATE FINISHED: 6/6/2014
Elo - _ 2 g glg|e ucs
T o [=| & — E=3 Il vl =\
E E n|l &=z g i DESCRIPTION OF MATERIAL T 6 5 S | nimma2 Remarks
g %) LlF|9 | g
_ Shelby tube(20-20.5m)
B 2,3,3 medium stiff olive green silty CLAY
_ N=6
21
- 60 0| O
22
_ Shelby tube(22.5-23m)
23 [T
_ 18 Shelby tube(23-23.5m)
_ 2,31,50/13cm
_ refusal
B very dense brown SAND
- 43 0|0
_ 31,3541
_ N=76
B 56 0| O
26,36,46
_ N=82
- 13/ 01| 0
_ 18,26,37
_ N=63
2
B ofofo

SPT Standard Penetration Test
UCS Unconfined Compressive Strength

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

TCR Total Core Recovery

RQD Rock Quality Designation

SCR Solid Core Recovery

ST Sample Type
SYM Symbol
WT  Water Table



SATCON

SalL STUDIES

BORING LOG

CLIENT: DAR-TALEB |FILE NO.: 14-001
BOREHOLE NO.: BHVRO1
PROJECT: BISRI DAM / SECOND PACKAGE (DAM FOOTPRINT)
LOCATION: BISRI | Elevation (m): | 413.97 SHEET: 4 OF: 15
EQUIPMENT: MAN METHOD: Rotary|BOREHOLE DEPTH (m): 115m
HOLE DAM. (mm): 86 to 114 CORE DIAM. (mm): 63 to 68| DATE STARTED: 22/5/2014
ENGINEER: K.S. DRILLER: Nawraz| DATE FINISHED: 6/6/2014
E|lg sl s
= @] 4% 11
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
_ 26-32-36
B 68 ditto
- ofofo
31
_ 18,22,36
_ N=58
32
: medium stiff olive green silty CLAY 93| 0 0
33 6,3,3
_ N=6
34 50/3cm
91 0| O
_ Refusal
_ Shelby tube(34.5-35m)
3 EREREEER
_ Shelby tube(35-35.5m)
_ 3,2,3
_ N=5
36
B 92 0| O
37
_ Shelby tube(37.5-38m)
38
_ Shelby tube(38-38.5m)
_ (empty)
_ 4,35
39 N=8
40| 80/ 0] O

SPT Standard Penetration Test
UCS Unconfined Compressive Strength

LT
N

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

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

ST Sample Type
SYM Symbol
WT  Water Table



BORING LOG

SalL STUDIES
CLIENT: DAR-TALEB |FILE NO.: 14-001
BOREHOLE NO.: BHVRO1
PROJECT: BISRI DAM / SECOND PACKAGE (DAM FOOTPRINT)
LOCATION: BISRI | Elevation (m): | 413.97 SHEET: 5 OF: 15
EQUIPMENT: MAN METHOD: Rotary|BOREHOLE DEPTH (m): 115m
HOLE DAM. (mm): 86 to 114 CORE DIAM. (mm): 63 to 68| DATE STARTED: 22/5/2014
ENGINEER: K.S. DRILLER: Nawraz| DATE FINISHED: 6/6/2014
E|lg sl s
= @] 4% 11
T o |=| & = - zZ| S = a ucs
E E » wzg i DESCRIPTION OF MATERIAL T 6 5 3 | nimm2 Remarks
g %) LlF|9 | g
B 80| O 0
B medium stiff olive green silty CLAY
Shelby tube(40.5-41m)
- 36 (36| 0
a1 [T
_ Shelby tube(41-41.5m)
_ 3,34
_ N=7
42
- 79| 0 0
43
_ Shelby tube(43.5-44m)
a4 [T
_ Shelby tube(44-44.5m)
_ 2,33
_ N=6
45
- 76| 0 0
46
_ Shelby tube(46.5-47m)
a7 HNEEEEER
_ Shelby tube(47-47.5m)
_ 3,2,3
_ N=5
48
- 57| 0 0
49
_ Shelby tube(47-47.5m)

SPT Standard Penetration Test
UCS Unconfined Compressive Strength

LT  Layer Thickness

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

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 BORING LOG
SalL STUDIES
CLIENT: DAR-TALEB |FILE NO.: 14-001
BOREHOLE NO.: BHVRO1
PROJECT: BISRI DAM / SECOND PACKAGE (DAM FOOTPRINT)
LOCATION: BISRI | Elevation (m): | 413.97 SHEET: 6 OF: 15
EQUIPMENT: MAN METHOD: Rotary|BOREHOLE DEPTH (m): 115m
HOLE DAM. (mm): 86 to 114 CORE DIAM. (mm): 63 to 68| DATE STARTED: 22/5/2014
ENGINEER: K.S. DRILLER: Nawraz| DATE FINISHED: 6/6/2014
Elo - _ 2 g SRS ucs
T o [=| & — E=3 Il vl =\
E E » wzg i DESCRIPTION OF MATERIAL T 6 5 S | nimma2 Remarks
g %) LlF|9 | g
_ Shelby tube(47-47.5m)
B 1,2,2 medium stiff olive green silty CLAY
_ N=4
51
- 81| 0| O
52
_ Shelby tube(52.5-53m)
53 ENEREEER
_ Shelby tube(53-53.5m)
_ 3,2,2
_ N=4
54
- 95 (0|0
55
_ Shelby tube(55.5-56m)
56 ENEREEER
_ Shelby tube(56-56.5m)
_ 3,43
_ N=7
57
- 87 0| O
58
_ Shelby tube(58.5-59m)
59 ENEREEER
_ Shelby tube(59-59.5m)
_ 3,33
_ N=6

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



SATCON BORING LOG

SalL STUDIES

CLIENT: DAR-TALEB |FILE NO.: 14-001
BOREHOLE NO.: BHVRO1
PROJECT: BISRI DAM / SECOND PACKAGE (DAM FOOTPRINT)
LOCATION: BISRI | Elevation (m): | 413.97 SHEET: 7 OF: 15
EQUIPMENT: MAN METHOD: Rotary|BOREHOLE DEPTH (m): 115m
HOLE DAM. (mm): 86 to 114 CORE DIAM. (mm): 63 to 68| DATE STARTED: 22/5/2014
ENGINEER: K.S. DRILLER: Nawraz| DATE FINISHED: 6/6/2014
E = N
= e} @ T IS IS
T | o (| K>3 |+ zZ| S| S| a| Ucs
E E n|l &=z g i DESCRIPTION OF MATERIAL T 6 5 o N/mm2 Remarks
L n X |+ 0 o
o
: medium stiff olive green silty CLAY
- 93 0| O
61
_ Shelby tube(61.5-62m)
62
_ Shelby tube(62-62.5m)
_ 434
_ N=7
63
- 97 0| O
64
_ Shelby tube(64.5-65m)
6 [TITIIT]
_ Shelby tube(65-65.5m)
_ 4,44
_ N=8
66
B 100 0 [ O
67
_ Shelby tube(67.5-68m)
B 47 0| 0
68
_ 3,44 Shelby tube(68-68.5m)
_ N=8
69
87/ 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 BORING LOG
SalL STUDIES
CLIENT: DAR-TALEB |FILE NO.: 14-001
BOREHOLE NO.: BHVRO1
PROJECT: BISRI DAM / SECOND PACKAGE (DAM FOOTPRINT)
LOCATION: BISRI | Elevation (m): | 413.97 SHEET: 8 OF: 15
EQUIPMENT: MAN METHOD: Rotary|BOREHOLE DEPTH (m): 115m
HOLE DAM. (mm): 86 to 114 CORE DIAM. (mm): 63 to 68| DATE STARTED: 22/5/2014
ENGINEER: K.S. DRILLER: Nawraz| DATE FINISHED: 6/6/2014
E = ~|l =1
= e} @ T IS IS
T | o (| K>3 |+ zZ| S| S| a| Ucs
E E n|l &=z g i DESCRIPTION OF MATERIAL T 5 5 3 | nimm2 Remarks
g %) LlF|9 | g
B 87| 0 0
B medium stiff olive green silty CLAY
_ Shelby tube(70.5-71m)
7 ENEREEER
_ Shelby tube(71-71.5m)
_ 54,6
_ N=10
72
- 57 | 26 | 15
73
74—~ 100% water loss
_ between 73.5-88.5m
B Q’ _. 43 (20| 0O
75|0
: i___._- Old colluvial soil deposits
Gravels, cobbles and boulders of limestone with Marl
- _ 34 (13| 0
76 "_.
m t 1
B ' ‘_. 20 [ 6.7 | 6.7
78 Q- -. casing down to 78.0m
Repetitive cavities
- =- - 35(20 (15
79 Q_ _. (76.5-81m)
80 26 | 18 | 17

SPT Standard Penetration Test
UCS Unconfined Compressive Strength

LT  Layer Thickness

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

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 BORING LOG
SalL STUDIES
CLIENT: DAR-TALEB |FILE NO.: 14-001
BOREHOLE NO.: BHVRO1
PROJECT: BISRI DAM / SECOND PACKAGE (DAM FOOTPRINT)
LOCATION: BISRI | Elevation (m): | 413.97 SHEET: 9 OF: 15
EQUIPMENT: MAN METHOD: Rotary|BOREHOLE DEPTH (m): 115m
HOLE DAM. (mm): 86 to 114 CORE DIAM. (mm): 63 to 68| DATE STARTED: 22/5/2014
ENGINEER: K.S. DRILLER: Nawraz| DATE FINISHED: 6/6/2014
Elo - _ 2 g glg|e ucs
T o [=| & — E=3 Il vl =\
E E nl % g i DESCRIPTION OF MATERIAL T 6 5 S | nimma2 Remarks
g %) LlF|9 | g
B ._ _. 26 | 18 | 17
81 —. -
 a"a ditto
- .- 2210 0
82 .'_.
83 ..:.
B . . 200 0| 0
- 27120 0O
B 30(24| 0
B Beige sandy and dolomitic marly LIMESTONE
- 29 (13| 0
B 37| 25
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.: BHVRO1
PROJECT: BISRI DAM / SECOND PACKAGE (DAM FOOTPRINT)
LOCATION: BISRI | Elevation (m): | 413.97 SHEET: 10 OF: 15
EQUIPMENT: MAN METHOD: Rotary|[BOREHOLE DEPTH (m): 115m
HOLE DAM. (mm): 86 to 114 CORE DIAM. (mm): 63 to 68| DATE STARTED: 22/5/2014
ENGINEER: K.S. DRILLER: Nawraz| DATE FINISHED: 6/6/2014
nlalals
0 uw|lsgl|lgles
— ~ ~
ozz|h DESCRIPTION OF MATERIAL Zler|a|Q ucs Remarks
RNF ||
33|24 (6.7
50/3cm
Refusal
33|24 (6.7
43 33| 8
ditto
38|26 0
35|31 0
37 147( 0
: Bluish grey to grey and olive green MARLSTONE
100f% 34]67] 0

SPT Standard Penetration Test
UCS Unconfined Compressive Strength

LT  Layer Thickness

TCR Total Core Recovery

RQD Rock Quality Designation

SCR Solid Core Recovery

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 BORING LOG

SalL STUDIES
CLIENT: DAR-TALEB [FILE NO.: 14-001

BOREHOLE NO.: BHVRO1

PROJECT: BISRI DAM / SECOND PACKAGE (DAM FOOTPRINT)
LOCATION: BISRI [ Elevation (m): | 41397 [SHEET: 11 OF: 15
EQUIPMENT: MAN METHOD: Rotary|BOREHOLE DEPTH (m): 115m
HOLE DAM. (mm): 86 to 114 CORE DIAM. (mm); 63 to 68| DATE STARTED: 22/5/2014
ENGINEER: K.S. DRILLER: Nawraz| DATE FINISHED: 6/6/2014
Elg s|ls|§
g (o] 0 w1
T | o (| K>3 |+ zZ| S| S| a| Ucs
165285 DESCRIPTION OF MATERIAL £l (|3 wmme Remarks
W o S|lF|o]|g
— F 34 67| 0
101
B 45 (73| 0
1025252
- 33| 25 (6.7
103
104
i 37|/ 0] 0
- ditto
105§
- [ 80|60 0
106
107}2
B 67 | 67| 8.7
108}%
- 73| 40| 0
109
11042 60| 60| 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.: BHVRO1
PROJECT: BISRI DAM / SECOND PACKAGE (DAM FOOTPRINT)
LOCATION: BISRI | Elevation (m): | 413.97 SHEET: 12 OF: 12
EQUIPMENT: MAN METHOD: Rotary|BOREHOLE DEPTH (m): 115m
HOLE DAM. (mm): 86 to 114 CORE DIAM. (mm): 63 to 68| DATE STARTED: 22/5/2014
ENGINEER: K.S. DRILLER: Nawraz| DATE FINISHED: 6/6/2014
Elg s|ls|§
g (o] 0 IS
T | @ [l 5>2|F z|S|S| 5| ucs
ARG wzg = DESCRIPTION OF MATERIAL Tlx|x S | nimma Remarks
g ) SIF|0 |
_ E 60 | 60 | O
111
- 60| 60| O
1127372
113
B 60 60| 0
114
B 67 | 47 | 20
1s[EEE
116
117
118
119
120
End of borehole at 115m

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




SATCON LEGEND

S0OIL STUDIES

SOIL SYMBOL ROCK SYMBOL SAMPLERS OTHERS

oS GP % Dolomite M
—I=I= Chalky Limestone I Shelby tube

SPT (disturbed) '? Water Level

Calcarenite Tricone

Weak Chalky LIMESTONE Double tube
ROCK CLASSIFICATION
. % RQOD |Classification
. Sandy Limestone <25 Very Poor
SP - SM 25-50 |Poor
50-75 |Fair
SM-SC Basalt / volcanics 75-90 Good
- >90 Excellent
ML
Chert
CH-MH 2

oL GRANULAR SOILS

N-Value |Relative Density

OH - <4 Very Loose
ICreamy White LIMESTONE 4-10 Loose

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

PT

Fill Material Grainstone LIMESTONE > 50 Very Dense

Zoz MARL
SEA COHESIVE SOIL
CLAY N-Value |Consistency
o SANDSTONE <2 Very Soft
=== CLAYwith 2-4 Soft
Sand and 4-8  |Medium Stiff
Gravel ] cLAYSTONE 8-15 |Stiff
] 15-30 [Very stiff
> 30 Hard

= Micritic LIMESTONE

Mudstone

= == Gypsum

Siltstone




SATCON BORING LOG

SalL STUDIES

CLIENT: DAR-TALEB |FILE NO.: 14-001
BOREHOLE NO.: BHLAO3

PROJECT: BISRI DAM / SECOND PACKAGE (DAM FOOTPRINT)
LOCATION: BISRI | Elevation (m): | 425.27 SHEET: 1 OF5
EQUIPMENT: CMV 1000 METHOD: Rotary|BOREHOLE DEPTH (m): 49.5
HOLE DAM. (mm): 86-114 CORE DIAM. (mm): 63-68| DATE STARTED: 5/31/2014
ENGINEER: K.S. DRILLER: A.A.| DATE FINISHED: 6/9/2014

Elo -_ 2 i SRS ucs

E oz % = DESCRIPTION OF MATERIAL % x|l x| 2@ Remarks

[} LlF|9 | g

o
- Mylonitized LIMESTONE
- 471 0| O
B 40 (12| 0
- 37 (53| 0
_ flushing water loss
_ at 4.0m
B 63 (38| 0

- 67 (23| 0

B Yellowish beige slightly weathered blocky/seamy to

fractured sometimes crushed medium strong time to time
- karstified (karst voids are filled with fine sand) and cherty 97 | 90 | 19
— slightly dolomitic sandy LIMESTONE.
67 | 60 | 8.7

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.: BHLAO3
PROJECT: BISRI DAM / SECOND PACKAGE (DAM FOOTPRINT)
LOCATION: BISRI | Elevation (m): | 425.27 SHEET: 2 OF:5
EQUIPMENT: CMV 1000 METHOD: Rotary|BOREHOLE DEPTH (m): 49.5
HOLE DAM. (mm): 86-114 CORE DIAM. (mm): 63-68| DATE STARTED: 5/31/2014
ENGINEER: K.S. DRILLER: A.A.| DATE FINISHED: 6/9/2014
Elo - _ 2 g SRS ucs
T o ~ Z| =1 2| o
E 8z g i DESCRIPTION OF MATERIAL T 5 5 S | nimma2 Remarks
[} LlF|9 | g
o
B ditto 67 | 60 | 8.7
11
B 100|100 52
12
- 93 | 80 | 30
13
14
B 41 (29| 0
15
- 50 [ 50 | 15
16
B 17 Light olive brown fresh to slightly weathered mainly
fractured sometimes blocky and seamy strong time to
- time sandy and dolomitic highly karstified (karst voids 67 | 67 | 17
— are filled with fine sand) cherty LIMESTONE
18
- 98 | 98 | 29
19
57 | 57 | 19
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.: BHLAO3
PROJECT: BISRI DAM / SECOND PACKAGE (DAM FOOTPRINT)
LOCATION: BISRI | Elevation (m): | 425.27 SHEET: 3 OF:5
EQUIPMENT: CMV 1000 METHOD: Rotary|BOREHOLE DEPTH (m): 49.5
HOLE DAM. (mm): 86-114 CORE DIAM. (mm): 63-68| DATE STARTED: 5/31/2014
ENGINEER: K.S. DRILLER: A.A.| DATE FINISHED: 6/9/2014
13 E_ 2 glg1g|e ucs
= oz 2 = DESCRIPTION OF MATERIAL % x |x | 8 Remarks
[} LlF|9 | g
o
B ditto
B CAVITY
B 20.20m to 20.50m 57 | 57 | 19
i 21 ditto
- CAVITY
21.5mto 21.75m
- 53 | 53 | 29
22
B ditto
- CAVITY
23 22.70m to 23.0m
- ditto 27| 27| 0
245
- 22 (22| 0
25
26
B 80 | 80 | 6.7
27
_ casing down to 27.0m
- 62 (62| 0
28
29
B 96 | 96 | 55
: refer to next page
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.: BHLAO3
PROJECT: BISRI DAM / SECOND PACKAGE (DAM FOOTPRINT)
LOCATION: BISRI | Elevation (m): | 425.27 SHEET: 4 OF:5
EQUIPMENT: CMV 1000 METHOD: Rotary|BOREHOLE DEPTH (m): 49.5
HOLE DAM. (mm): 86-114 CORE DIAM. (mm): 63-68| DATE STARTED: 5/31/2014
ENGINEER: K.S. DRILLER: A.A.| DATE FINISHED: 6/9/2014
Elo - _ 2 g SRS ucs
T o ~ Z| =1 2| o
E % Z g - DESCRIPTION OF MATERIAL T 6 5 S | Nmm2 Remarks
[} LlF|9 | g
o
: Light olive brown fresh to slightly weathered
blocky/seamy and fractured strong sometimes sandy
- and slightly dolomitic time to time moderately karstified
— (karst voids are filled with fine sand and sometimes with 100 100]| 39
31 sandy clay) cherty LIMESTONE.
32
B 90 [ 90 | 22
33
i = 85| 85| 16
34
35
B 87 | 87 | 22
36
B 100| 100( 8
37
38
- 100|100 29
39
80 [ 80 | 17
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.: BHLAO3
PROJECT: BISRI DAM / SECOND PACKAGE (DAM FOOTPRINT)
LOCATION: BISRI | Elevation (m): | 425.27 SHEET: 5 OF:5
EQUIPMENT: CMV 1000 METHOD: Rotary|BOREHOLE DEPTH (m): 49.5
HOLE DAM. (mm): 86-114 CORE DIAM. (mm): 63-68| DATE STARTED: 5/31/2014
ENGINEER: K.S. DRILLER: A.A.| DATE FINISHED: 6/9/2014
13 E_ 2 glg1g|e ucs
= oz 2 = DESCRIPTION OF MATERIAL % x |x | 8 Remarks
[} LlF|9 | g
o
B 80 | 80 | 17
B Light olive brown fresh to slightly weathered
blocky/seamy and fractured strong sometimes sandy
- and slightly dolomitic time to time moderately karstified
— (karst voids are filled with fine sand and sometimes with
41 sandy clay) cherty LIMESTONE.
B 95 | 95 | 31
42
- 99 [ 99 | 66
43
44
B 99 [ 99 | 91
45
- 100| 100| 57
46
47
B 97 [ 97 | 72
48
- 95 [ 95 | 40
49
50
End of borehole at 49.5m
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 LEGEND

S0OIL STUDIES

SOIL SYMBOL ROCK SYMBOL SAMPLERS OTHERS

oS GP % Dolomite M
—I=I= Chalky Limestone I Shelby tube

SPT (disturbed) '? Water Level

Calcarenite Tricone

Weak Chalky LIMESTONE Double tube
ROCK CLASSIFICATION
. % RQOD |Classification
. Sandy Limestone <25 Very Poor
SP - SM 25-50 |Poor
50-75 |Fair
SM-SC Basalt / volcanics 75-90 Good
- >90 Excellent
ML
Chert
CH-MH 2

oL GRANULAR SOILS

N-Value |Relative Density

OH - <4 Very Loose
ICreamy White LIMESTONE 4-10 Loose

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

PT

Fill Material Grainstone LIMESTONE > 50 Very Dense

Zoz MARL
SEA COHESIVE SOIL
CLAY N-Value |Consistency
o SANDSTONE <2 Very Soft
=== CLAYwith 2-4 Soft
Sand and 4-8  |Medium Stiff
Gravel ] cLAYSTONE 8-15 |Stiff
] 15-30 [Very stiff
> 30 Hard

= Micritic LIMESTONE

Mudstone

= == Gypsum

Siltstone




SATCON BORING LOG

SalL STUDIES

CLIENT: DAR-TALEB |FILE NO.: 14-001
BOREHOLE NO.: BHLAO4
PROJECT: BISRI DAM / SECOND PACKAGE (DAM FOOTPRINT)
LOCATION: BISRI | Elevation (m): | 424.18 SHEET: 1 OF:6
EQUIPMENT: CMV1000 METHOD: Rotary|BOREHOLE DEPTH (m): 57m
HOLE DAM. (mm): 86-114 CORE DIAM. (mm): 63-68| DATE STARTED: 10/6/2014
ENGINEER: K.S. DRILLER: A.A| DATE FINISHED: 17/6/2014
I c_%, . g g g s ucs
o = [a)
E E n|l &=z g i DESCRIPTION OF MATERIAL T 6 5 o N/mm2 Remarks
L n x|+ 0 o
o
- 27 0| O
: Slopewash soil deposits
B 52 | 52 | 23
_ 42134 ( 0
B 57 43|73
_ Casing Down to 6.0m
B Mylonitized LIMESTONE
- 47 (29| 0O
B 39 (21| 0
: Light olive brown and beige fractured sometimes
B kartified sandy and dolomitic LIMESTONE
60 | 60 | 6.7
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.: BHLAO4
PROJECT: BISRI DAM / SECOND PACKAGE (DAM FOOTPRINT)
LOCATION: BISRI | Elevation (m): | 424.18 SHEET: 2 OF:6
EQUIPMENT: CMV1000 METHOD: Rotary|BOREHOLE DEPTH (m): 57m
HOLE DAM. (mm): 86-114 CORE DIAM. (mm): 63-68| DATE STARTED: 10/6/2014
ENGINEER: K.S. DRILLER: A.A| DATE FINISHED: 17/6/2014
Slo - _ 2 g g1g|e ucs
T o [=| & — E=3 Il vl =\
E E n|l &=z g i DESCRIPTION OF MATERIAL T ?): 5 S | nimma2 Remarks
w o SIF|o |
B 60 | 60 | 6.7
11
B 100|100| 13
12
_ Flushing Water Loss
_ at 12.5m
- 55 (55| 0
13
14
B 55 (55| 0
i 15 ditto
- 60 [ 60 | 34
16
17
B 100|100 73
18
- 100|100 80
19
20 100|100 75
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.: BHLAO4
PROJECT: BISRI DAM / SECOND PACKAGE (DAM FOOTPRINT)
LOCATION: BISRI | Elevation (m): | 424.18 SHEET: 3 OF: 6
EQUIPMENT: CMV1000 METHOD: Rotary|BOREHOLE DEPTH (m): 57m
HOLE DAM. (mm): 86-114 CORE DIAM. (mm): 63-68| DATE STARTED: 10/6/2014
ENGINEER: K.S. DRILLER: A.A| DATE FINISHED: 17/6/2014
Nlalals
n uliglsgles
— ~ ~
ozz|h DESCRIPTION OF MATERIAL Zler|a|Q ucs Remarks
SIF|9 |
110|100| 75
87 | 87 | 63
100|100 91
ditto
87 | 87 | 67
100|100 91
100| 100| 90
100|100 95
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.: BHLAO4
PROJECT: BISRI DAM / SECOND PACKAGE (DAM FOOTPRINT)
LOCATION: BISRI | Elevation (m): | 424.18 SHEET: 4 OF:6
EQUIPMENT: CMV1000 METHOD: Rotary|BOREHOLE DEPTH (m): 57m
HOLE DAM. (mm): 86-114 CORE DIAM. (mm): 63-68| DATE STARTED: 10/6/2014
ENGINEER: K.S. DRILLER: A.A| DATE FINISHED: 17/6/2014
Nlalals
n uliglsgles
— ~ ~
ozz|h DESCRIPTION OF MATERIAL Zler|a|Q ucs Remarks
S L B2
100| 100| 95
100|100 93
ditto
100| 100| 73
100| 100| 17
100| 100| 40
100|100 80
100| 100| 87
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.: BHLAO4
PROJECT: BISRI DAM / SECOND PACKAGE (DAM FOOTPRINT)
LOCATION: BISRI | Elevation (m): | 424.18 SHEET: 5 OF:6
EQUIPMENT: CMV1000 METHOD: Rotary|BOREHOLE DEPTH (m): 57m
HOLE DAM. (mm): 86-114 CORE DIAM. (mm): 63-68| DATE STARTED: 10/6/2014
ENGINEER: K.S. DRILLER: A.A| DATE FINISHED: 17/6/2014
Nlalals
n uliglsgles
— ~ ~
ozz|h DESCRIPTION OF MATERIAL Zler|a|Q ucs Remarks
S L B2
100| 100| 87
100| 100| 83
100| 100| 87
ditto 100|100| 21
100|100 52
95 | 95 | 87
100|100 80
100| 100( 87
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.: BHLAO4
PROJECT: BISRI DAM / SECOND PACKAGE (DAM FOOTPRINT)
LOCATION: BISRI | Elevation (m): | 424.18 SHEET: 6 OF:6
EQUIPMENT: CMV1000 METHOD: Rotary|BOREHOLE DEPTH (m): 57m
HOLE DAM. (mm): 86-114 CORE DIAM. (mm): 63-68| DATE STARTED: 10/6/2014
ENGINEER: K.S. DRILLER: A.A| DATE FINISHED: 17/6/2014
Nlalals
0 uw|lsgl|lgles
— ~ ~
ozz|h DESCRIPTION OF MATERIAL Zler|a|Q ucs Remarks
S L B2
100| 100| 87
80 [ 80 | 50
ditto
100|100| 20
95 [ 95 | 20
95 | 95 | 67
58
59
60
End of Borehole @ 57.0m
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 LEGEND

S0OIL STUDIES

SOIL SYMBOL ROCK SYMBOL SAMPLERS OTHERS

oS GP % Dolomite M
—I=I= Chalky Limestone I Shelby tube

SPT (disturbed) '? Water Level

Calcarenite Tricone

Weak Chalky LIMESTONE Double tube
ROCK CLASSIFICATION
. % RQOD |Classification
. Sandy Limestone <25 Very Poor
SP - SM 25-50 |Poor
50-75 |Fair
SM-SC Basalt / volcanics 75-90 Good
- >90 Excellent
ML
Chert
CH-MH 2

oL GRANULAR SOILS

N-Value |Relative Density

OH - <4 Very Loose
ICreamy White LIMESTONE 4-10 Loose

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

PT

Fill Material Grainstone LIMESTONE > 50 Very Dense

Zoz MARL
SEA COHESIVE SOIL
CLAY N-Value |Consistency
o SANDSTONE <2 Very Soft
=== CLAYwith 2-4 Soft
Sand and 4-8  |Medium Stiff
Gravel ] cLAYSTONE 8-15 |Stiff
] 15-30 [Very stiff
> 30 Hard

= Micritic LIMESTONE

Mudstone

= == Gypsum

Siltstone




SATCON BORING LOG

SalL STUDIES

CLIENT: DAR-TALEB |FILE NO.: 14-001
BOREHOLE NO.: BHVR04
PROJECT: BISRI DAM / SECOND PACKAGE (DAM FOOTPRINT)
LOCATION: BISRI | Elevation (m): | 398.14 SHEET: 1 OF9
EQUIPMENT: MAN METHOD: Rotary|BOREHOLE DEPTH (m): 84m
HOLE DAM. (mm): 86 to 114 CORE DIAM. (mm): 63 to 68| DATE STARTED: 9/6/2014
ENGINEER: K.S. DRILLER: Nawraz| DATE FINISHED: 19/6/2014
E = N
= e} @ T IS IS
T o |=| & = - zZ| S = a ucs
E E n|l &=z g i DESCRIPTION OF MATERIAL T 6 5 3 | nimm2 Remarks
L %) XX = %] o
o
: medium dense light to reddish brown SAND
_ 5,6,6
_ 12
8,6,7
n 13
B medium stiff olive green silty sandy CLAY w10 0
_ Shelby tube(4.5-5m)
_ Shelby tube(5-5.5m)
_ 3,2,2
_ 4
- 97| 0 0
_ Shelby tube(7.5-8m)
_ Shelby tube(8-8.5m)
_ 2,2,2
_ 4
: very dense olive green SAND
6.7 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.: BHVR04
PROJECT: BISRI DAM / SECOND PACKAGE (DAM FOOTPRINT)
LOCATION: BISRI | Elevation (m): | 398.14 SHEET: 2 OF:9
EQUIPMENT: MAN METHOD: Rotary|BOREHOLE DEPTH (m): 84m
HOLE DAM. (mm): 86 to 114 CORE DIAM. (mm): 63 to 68| DATE STARTED: 9/6/2014
ENGINEER: K.S. DRILLER: Nawraz| DATE FINISHED: 19/6/2014
E|lg sl s
= @] 4% 11
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 6.7| 0 0
B very dense olive green SAND
_ 18,26,35
61
B 0 0 0 No Sample
20,32,41
_ 73
_ 21,28,36
_ 64
B 31| 0 0
28,21,29
_ 50
: ditto, medium dense
_ 8,10,9
_ 19
: medium stiff olive green CLAY, sometimes sandy 100| O 0
- 76| 0 0
_ Shelby tube(19.5-20m)

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.:
BOREHOLE NO.: BHVR04
PROJECT: BISRI DAM / SECOND PACKAGE (DAM FOOTPRINT)
LOCATION: BISRI | Elevation (m): | 398.14 SHEET: OF: 9
EQUIPMENT: MAN METHOD: Rotary|BOREHOLE DEPTH (m): 84m
HOLE DAM. (mm): 86 to 114 CORE DIAM. (mm): 63 to 68| DATE STARTED: 9/6/2014
ENGINEER: K.S. DRILLER: Nawraz| DATE FINISHED: 19/6/2014
E = N
= e} @ T IS IS
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
_ Shelby tube(20-20.5m)
B 3,3,3 medium stiff olive green CLAY, sometimes sandy
_ 6
21
- 100 0 [ O
22
_ Shelby tube(22.5-23m)
23 ENEREEER
_ Shelby tube(23-23.5m)
_ 2,2,3
_ 5
24
- 751 0| 0
25
_ by tube(25.5-26m)
2 HEEEEER
_ by tube(26-26.5m)
_ 3,43
_ 7
27
- 95 (0| O
28
_ Shelby tube(28.5-29m)
29 ENEREEER
_ Shelby tube(29-29.5m)
_ 2,2,2
_ 4
30|~

SPT Standard Penetration Test

UCS Unconfined Compressive Strength

LT  Layer Thickness

TCR Total Core Recovery

RQD Rock Quality Designation

SCR Solid Core Recovery

Sample Type

SYM 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 BORING LOG

SalL STUDIES

CLIENT: DAR-TALEB |FILE NO.: 14-001
BOREHOLE NO.: BHVR04
PROJECT: BISRI DAM / SECOND PACKAGE (DAM FOOTPRINT)
LOCATION: BISRI | Elevation (m): | 398.14 SHEET: 4 OF:9
EQUIPMENT: MAN METHOD: Rotary|BOREHOLE DEPTH (m): 84m
HOLE DAM. (mm): 86 to 114 CORE DIAM. (mm): 63 to 68| DATE STARTED: 9/6/2014
ENGINEER: K.S. DRILLER: Nawraz| DATE FINISHED: 19/6/2014
E|lg sl s
= @] 4% 11
T | o (| K>3 |+ zZ| S| S| a| Ucs
E E n|l &=z g i DESCRIPTION OF MATERIAL T 6 5 3 | nimm2 Remarks
L n X |+ 0 o
o
: medium stiff olive green CLAY, sometimes sandy
- 80 0| O
31
_ Shelby tube(31.5-32m)
2 ERERERER
_ Shelby tube(32-32.5m)
_ 453
_ 8
33
- 75 0| 0
34
_ Shelby tube(34.5-35m)
3 EREREEER
_ Shelby tube(35-35.5m)
_ 2,33
_ 6
36
B 65 0| O
37
_ Shelby tube(37.5-38m)
38
_ Shelby tube(38-38.5m)
_ 2,2,3
_ 5
39
40|- 67/ 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.: BHVR04
PROJECT: BISRI DAM / SECOND PACKAGE (DAM FOOTPRINT)
LOCATION: BISRI | Elevation (m): | 398.14 SHEET: 5 OF:9
EQUIPMENT: MAN METHOD: Rotary|BOREHOLE DEPTH (m): 84m
HOLE DAM. (mm): 86 to 114 CORE DIAM. (mm): 63 to 68| DATE STARTED: 9/6/2014
ENGINEER: K.S. DRILLER: Nawraz| DATE FINISHED: 19/6/2014
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 S | nimma2 Remarks
g %) LlF|9 | g
B 67 0| O
B medium stiff olive green CLAY, sometimes sandy
_ Shelby tube(40.5-41m)
_ Shelby tube(41-41.5m)
_ 2,2,50/3cm
_ Refusal
_ 40140 O
B 33(33| 0
: Light olive brown fractured and crushed strong
LIMESTONE
- 59 (59| 0
B 93 (93| 0
Casing down to 48.0m
- 100|100( O
100|100| 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

SATCON

SalL STUDIES

BHVRO04

BOREHOLE NO.:

OF: 9

6

SHEET:

84m

9/6/2014
19/6/2014

Remarks

Flushing Water Loss

52-68m

ucs
N/mm?2

(%) a0y

0

(%) ¥40S

14-001

[FILE NO.:

BISRI DAM / SECOND PACKAGE (DAM FOOTPRINT)

DAR-TALEB

CLIENT:

PROJECT:

398.14

| Elevation (m):

Rotary|[BOREHOLE DEPTH (m):
63to 68| DATE STARTED:
Nawraz| DATE FINISHED:

METHOD:

CORE DIAM. (mm):

DRILLER:

(%) ¥oL

100|100( O

100|100 O

53 | 53

100|100 O

100|100( O

100|100 O

100|100( O

S3NI4 %

BISRI
MAN

LOCATION:

EQUIPMENT:

86to 114
K.S.

HOLE DAM. (mm):
ENGINEER:

DESCRIPTION OF MATERIAL

ditto

11

SMo|q

1ds

1S

JTOANAS

(w) HLd3Ad

Sample Type

ST

Total Core Recovery

TCR

SPT Standard Penetration Test

SYM Symbol

Rock Quality Designation

RQD
SCR

UCS Unconfined Compressive Strength

LT
N

Water Table

WT

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

Layer Thickness



BORING LOG

SATCON

SalL STUDIES

BHVRO04

BOREHOLE NO.:

OF: 9

7

SHEET:

84m

9/6/2014
19/6/2014

Remarks

Flushing Water Loss

52-68m

ucs
N/mm?2

(%) a0y

0

0

0

(%) ¥40S

87

14-001

[FILE NO.:

BISRI DAM / SECOND PACKAGE (DAM FOOTPRINT)

DAR-TALEB

CLIENT:

PROJECT:

398.14

| Elevation (m):

Rotary|[BOREHOLE DEPTH (m):
63 to 68| DATE STARTED:
Nawraz| DATE FINISHED:

METHOD:

CORE DIAM. (mm):

DRILLER:

(%) ¥oL

100| 100| 28

100|100 25

100|100 O

100|100( O

87

73 | 73

69 [ 69

S3NI4 %

BISRI
MAN

LOCATION:

EQUIPMENT:

86to 114
K.S.

HOLE DAM. (mm):
ENGINEER:

DESCRIPTION OF MATERIAL

ditto

11

SMo|q

1ds

1S

JTOANAS

(w) HLd3Ad

Sample Type

ST

Total Core Recovery

TCR

SPT Standard Penetration Test

SYM Symbol

Rock Quality Designation

RQD
SCR

UCS Unconfined Compressive Strength

LT
N

Water Table

WT

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

Layer Thickness



BORING LOG

SATCON

SalL STUDIES

BHVRO04

BOREHOLE NO.:

OF: 9

8

SHEET:

84m

9/6/2014
19/6/2014

Remarks

ucs
N/mm?2

(%) a0y

0

0

0

0

12

0

0

(%) ¥40S

37

51

14-001

[FILE NO.:

BISRI DAM / SECOND PACKAGE (DAM FOOTPRINT)

DAR-TALEB

CLIENT:

PROJECT:

398.14

| Elevation (m):

Rotary|[BOREHOLE DEPTH (m):
63to 68| DATE STARTED:
Nawraz| DATE FINISHED:

METHOD:

CORE DIAM. (mm):

DRILLER:

(%) ¥oL

37

43 | 43

50 | 50

51

40 | 40

30 [ 30

22 | 22

S3NI4 %

BISRI
MAN

LOCATION:

EQUIPMENT:

86to 114
K.S.

HOLE DAM. (mm):
ENGINEER:

DESCRIPTION OF MATERIAL

ditto

11

SMo|q

1ds

1S

JTOANAS

(w) HLd3Ad

Sample Type

ST

Total Core Recovery

TCR

SPT Standard Penetration Test

SYM Symbol

Rock Quality Designation

RQD
SCR

UCS Unconfined Compressive Strength

LT
N

Water Table

WT

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

Layer Thickness



SATCON BORING LOG

SalL STUDIES

CLIENT: DAR-TALEB |FILE NO.: 14-001
BOREHOLE NO.: BHVR04
PROJECT: BISRI DAM / SECOND PACKAGE (DAM FOOTPRINT)
LOCATION: BISRI | Elevation (m): | 398.14 SHEET: 9 OF:9
EQUIPMENT: MAN METHOD: Rotary|BOREHOLE DEPTH (m): 84m
HOLE DAM. (mm): 86 to 114 CORE DIAM. (mm): 63 to 68| DATE STARTED: 9/6/2014
ENGINEER: K.S. DRILLER: Nawraz| DATE FINISHED: 19/6/2014
o uw|gIglE
= SN O
ozz|h DESCRIPTION OF MATERIAL Zler|a|Q ucs Remarks
LlF|9 | g
2222 0
ditto
33(33| 0
33(33| 0
85
86
87
88
89
90
End of Borehole@84.0m
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 LEGEND

S0OIL STUDIES

SOIL SYMBOL ROCK SYMBOL SAMPLERS OTHERS

oS GP % Dolomite M
—I=I= Chalky Limestone I Shelby tube

SPT (disturbed) '? Water Level

Calcarenite Tricone

Weak Chalky LIMESTONE Double tube
ROCK CLASSIFICATION
. % RQOD |Classification
. Sandy Limestone <25 Very Poor
SP - SM 25-50 |Poor
50-75 |Fair
SM-SC Basalt / volcanics 75-90 Good
- >90 Excellent
ML
Chert
CH-MH 2

oL GRANULAR SOILS

N-Value |Relative Density

OH - <4 Very Loose
ICreamy White LIMESTONE 4-10 Loose

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

PT

Fill Material Grainstone LIMESTONE > 50 Very Dense

Zoz MARL
SEA COHESIVE SOIL
CLAY N-Value |Consistency
o SANDSTONE <2 Very Soft
=== CLAYwith 2-4 Soft
Sand and 4-8  |Medium Stiff
Gravel ] cLAYSTONE 8-15 |Stiff
] 15-30 [Very stiff
> 30 Hard

= Micritic LIMESTONE

Mudstone

= == Gypsum

Siltstone
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‘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 - July 2014 A3




Council for Development and Reconstruction Detailed Design Of Bisri Dam Project

Besvii Do T

BHVﬁ-;Ol Bax-‘ﬂl
O 75

¥ -
SRS P (1,00

AL

B
& lﬂ-‘-—tj} ‘

3 VRS ) ¥ 114 A

SATCON

‘h DAR AL HANDASAH NAZIH TALEB & PARTNERS
abp iy ——Jls aps S—w=ia)l = Page 1

Founded 1856



Council for Development and Reconstruction Detailed Design Of Bisri Dam Project

Besvi DO-J“\JZ'
BHvioL ' Boxi03

A — R U

Res vﬁ'

| RBHviiol Box 0% |
18— 23

DAR AL‘E{ANDAEAH NAZ|[-! TALEB & P2 TTNERS —
alep—iiy ——illm SArtjs S—sumin]l jl= age

Founded 1856



Council for Development and Reconstruction Detailed Design Of Bisri Dam Project

‘h DAR AL:IANDAEAH NAZIH TALEB & PARTNERS Page 3
Feunded 1956



Council for Development and Reconstruction Detailed Design Of Bisri Dam Project

‘h DAR ALEANDAEN"' NAZIH TALEB & PARTNERS Page 4
.qK.'_..uq _dLl=. S pu——peey || ||=| age

Founded 1856



Council for Development and Reconstruction Detailed Design Of Bisri Dam Project

Besvi Dam IT
BHvRiol Box:09

SATCON

o e s F

Bhviiol Box:20
by 57

et B e s I — e

BT

‘h DAR ALE'IANDAEAH NAZIH TALEB & PARTNERS Page 5
.qK.'_..uq _dLh q__nj_n pu——peey || ]|:. age

Founded 1856



Council for Development and Reconstruction Detailed Design Of Bisri Dam Project

Besvi Dom T
RHviiol Box:2Z)

RHviiol Box:12
i AR

L Ll <

DAR AL:IANDAEN'{ NAZIH TALEB & PARTNERS Page 6
.qK.'_..uq _dLi=. S pu——peey || ]|:. age

Founded 1856



Council for Development and Reconstruction Detailed Design Of Bisri Dam Project

Besvi Doﬂﬂ 3

B Hvitiol Box.'lj |

Besvi Dop TT

BhvRiol Box:)4 ]
8> 726 |

‘h DAR AL‘!.-lANDAEAH NAZIH TALEB & PARTNERS Page 7
.qK.'_..ug _dLl=. S pu——peey || ’|:| age

Founded 1856



Council for Development and Reconstruction Detailed Design Of Bisri Dam Project

Besvi Doam

Besvi DoNZL
Bnvhiel Bex:l4

BATW

T, B Sl R

B g T -

‘h DAR AL:’lANDAEAH NAZIH TALEB & PARTNERS P 8
akbp—ig —Jl= s S—u=iall = age

Feunded 1856



Council for Development and Reconstruction Detailed Design Of Bisri Dam Project

B¢$' DoH IC
BRviel Bax:1§

DAR AL:IANDAEN'{ NAZIH TALEB & PARTNERS Page 9
.qK.'_..uq _dLi=. S pu——peey || ]|:. age

Founded 1856



Council for Development and Reconstruction Detailed Design Of Bisri Dam Project

‘h DAR ALbANDASAH NAZIH TALEB & PARTNERS Page 10
Feunded 1956



Council for Development and Reconstruction Detailed Design Of Bisri Dam Project

B(_SI"I Dofm T
BH LAO3 Bexiol

o =79

DAR AL HANDASAH NAZIH TALEB & PARTNERS P 1
g ——Jls s S —winl = age

Founded 1956



Council for Development and Reconstruction Detailed Design Of Bisri Dam Project

Besri rril dE

BHLAO3 Bwxio3
1178 1%

DAR AL .|.'|ANDASAH NAZIH TALEB & PARTNERS P 2
qlénj_f.m] _.dLl= Sy ey | J|=| age

Founded 1956



Council for Development and Reconstruction Detailed Design Of Bisri Dam Project

Bcs\fl Dam E

BHLAZ03 bazy

DAR AL .|:|ANDASAH NAZIH TALEB & PARTNERS P 3
qE.J_f.m] _.dLl= Sy ey | J|=| age

Founded 1956



Council for Development and Reconstruction Detailed Design Of Bisri Dam Project

DAR AL .|:|ANDASAH NAZIH TALEB & PARTNERS P 4
qEJ_f.ug —Jl= Sy ey J|= age

Founded 1956



Council for Development and Reconstruction Detailed Design Of Bisri Dam Project

BesvibDaM L ,
RHLA 03 Bax:lo
Y4 5—18.5

DAR AL .|:|ANDASAH NAZIH TALEB & PARTNERS P 5
qEJ_f.ug —Jl= Sy ey J|= age

Founded 1956



Council for Development and Reconstruction Detailed Design Of Bisri Dam Project

/&%6%‘//' ( dm [/

= _________‘__’

‘h DAR ALEANDAEN"' NAZIH TALEB & PARTNERS Page 1
.qK.'_..uq _dLl=. S pu——peey || ||=| age

Founded 1856



Council for Development and Reconstruction Detailed Design Of Bisri Dam Project

BALAM  Rorro3

Rtig o2

‘h DAR AL‘!.-lANDAEAl‘l NAZIH TALEB & PARTNERS Page 2
.qK.'_..ug _dLl=. S pu——peey || ’|=| age

Founded 1856



Council for Development and Reconstruction Detailed Design Of Bisri Dam Project

o ' ey = - —_—

(Be%‘//'( am (! 4
P —

e

‘h DAR ALEANDAEN"' NAZIH TALEB & PARTNERS
.qK.'_..uq _dLl=. S pu——peey || ||=|

Founded 1856

Page 3



Council for Development and Reconstruction Detailed Design Of Bisri Dam Project

‘h DAR ALEANDAEN"' NAZIH TALEB & PARTNERS Page 4
.qK.'_..uq _dLl=. S pu——peey || ||=| age

Founded 1856



Council for Development and Reconstruction Detailed Design Of Bisri Dam Project

RS - T '*\* LU T et

} W 'ﬁm *.g«ﬁ

' .._% “m‘ié ﬁmwﬁﬂn

THPN WS T SR

pCAREER RS e

B iR

‘h DAR AL:IANDAEN" NAZIH TALEB & PARTNERS
! - .qK.'_..uq _dLi=. q__:j_n pu——peey || ||:.

Page 5



Council for Development and Reconstruction Detailed Design Of Bisri Dam Project

et
ST -
o LRt

=4
s

‘h DAR AL:IANDAEAH NAZIH TALEB & PARTNERS Page 6
.qK.'_..uq _dLl=. q__nj_n pu——peey || ]|:. age

Founded 1856



Council for Development and Reconstruction Detailed Design Of Bisri Dam Project

‘h DAR ALEANDASAI-I NAZIH TALEB & PARTNERS Page 7
Feunded 1956



Council for Development and Reconstruction Detailed Design Of Bisri Dam Project

BQS ri

xm (f

VHVR Y Bozze

&V Oe) ~ O

‘h DAR ALbANDASAH NAZIH TALEB & PARTNERS Page 1
Feunded 1956



Council for Development and Reconstruction Detailed Design Of Bisri Dam Project

‘h DAR ALbANDASAH NAZIH TALEB & PARTNERS Page 2
Feunded 1956



Council for Development and Reconstruction Detailed Design Of Bisri Dam Project

‘h DAR ALEANDASAI-I NAZIH TALEB & PARTNERS Page 3
Feunded 1956



Council for Development and Reconstruction Detailed Design Of Bisri Dam Project

DAR ALE'IANDAEAH NAZIH TALEB & PARTNERS Page 4
.qK.'_..uq _dLh S pu——peey || ]|:. age

Founded 1856



Council for Development and Reconstruction Detailed Design Of Bisri Dam Project

‘h DAR AL‘!.-lANDAEAH NAZIH TALEB & PARTNERS Page 5
.qlf_-.]_..uq _dLl=. S pu——peey || ’|:| age

Founded 1856



Council for Development and Reconstruction Detailed Design Of Bisri Dam Project

‘h DAR AL:IANDAEAH NAZIH TALEB & PARTNERS Page 6
.qK.'_..uq _dLl=. q__nj_n pu——peey || ]|:. age

Founded 1856



Council for Development and Reconstruction Detailed Design Of Bisri Dam Project

‘h DAR AL HANDASAH NAZIH TALEB & PARTNERS e 7
abp iy ——Jls aps S—w=ia)l = a0
-ounded 1856



Council for Development and Reconstruction Detailed Design Of Bisri Dam Project

‘h DAR AL:IANDASAH NAZIH TALEB & PARTNERS Page 8
Feunded 1956



APPENDIX4.  BOREHOLE WATER PERMEABILITY & LUGEON
TEST RESULTS

‘h DAR AL HANDASAH NAZIH TALEB & PARTNERS
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FALLING HEAD
BOREHOLE WATER

i DARALHANDASAH NAZIH TALEB & PARTNERS consuting engneers B ISRI DAM

Hl PRl ) & b B K
gl eibyunnt Aoty —JUo s 4 wain| = DAM FOOTPRINT PERMEABILITY TEST
BHVR1 Pre-T.W.D (m): 0 G.W.D (m): 9.2 Date: 22.05.2014
Test Interval 0 to 3 K(m/sec, FHM): 9.6928E-08
’ ’ Time | Drawdown | Time
Diameter of test interval D 86 mm (min) | from R.L (m) | (sec) h/ hg| h;
Pre-test water depth (Pre-T.W.D) /
Groundwater depth (GWD) o £ m v e EEE
Length of uncased test interval below the
pre-test water level L 3 m 1 0.06 60 | 0.98]2.94
Falling Head Method (FHM) 2 0.08 120 | 0.97 | 2.92
3 0.10 180 | 0.97 | 2.90
D L Hl 4 0.13 240 | 0.96 | 2.87
(Tn/sec) - a1 (t2—t1 n D H? 5 0.15 300 | 0.95 | 2.85
( ) 6 0.18 360 | 0.94 | 2.82
H1 2.67 m 7 0.20 420 | 0.93 | 2.80
H2 2.08 m 9 0.25 540 | 0.92 | 2.75
tl (as per graph) 780 sec. 11 0.29 660 [ 0.90 | 2.71
t2 3600 sec. 13 0.33 780 | 0.89 | 2.67
15 0.37 900 | 0.88 | 2.63
Log Time (sec)
16 0.40 960 | 0.87 | 2.60
10 100 1000 100001 47 042 | 1020 0.86 | 2.58
1.20
18 0.45 1080 | 0.85 | 2.55
1.00 r 19 0.47 1140 | 0.84 | 2.53
20 0.50 1200 | 0.83 | 2.50
0.80 25 056 | 1500 0.81 |2.44
30 0.61 1800 | 0.80 | 2.39
o
S 060
< 35 0.67 2100 | 0.78 | 2.33
40 0.72 2400 | 0.76 | 2.28
0.40
45 0.78 2700 | 0.74 | 2.22
020 50 0.83 3000 | 0.72 | 2.17
55 0.88 3300 | 0.71 | 2.12
0.00 60 0.92 3600 | 0.69 | 2.08
Water Permeability (m/sec) Relative Permeability
1.00E-03 1.00E-05 Pervious Se m | _ PerVi ous
1.00E-08 1.00E-12 Impervious




FALLING HEAD
DAR ALHANDASAH NAZH TALEB & PARTNERS consuiting engneers BISRI DAM BOREHOLE WATER
il iy omnd Aot — gt A wain)||
gl Wiyt QB ——ln Al A—wiaull]] fla DAM FOOTPRINT PERMEABILITY TEST
BHVR1 Pre-T.W.D (m): 3 G.W.D (m): 9.2 Date: 22.05.2014
Test Interval 3 to 6 K(m/sec, FHM): 1.6361E-06
’ ’ Time | Drawdown | Time
Diameter of test interval D 86 mm (min) | from R.L (m) | (sec) h/ hg| h;
Pre-test water depth (Pre-T.W.D) /
Groundwater depth (GWD) o £ m v e EEE
Length of uncased test interval below the
pre-test water level L 3 m 1 0.13 60 | 0.96 | 2.87
Falling Head Method (FHM) 2 019 | 120 | 094|281
3 0.26 180 | 0.91 | 2.74
L Hl 4 0.33 240 | 0.89 | 2.67
(Tn/sec) - a1 (t2—t1 n D H? 5 0.39 300 | 0.87 | 2.61
( ) 6 0.48 360 | 0.84 | 2.52
H1 1.6 m 7 0.56 420 | 0.81 | 2.44
H2 0.17 m 9 0.72 540 | 0.76 | 2.28
tl (as per graph) 1200 sec. 11 0.88 660 [ 0.71 | 2.12
t2 2700 sec. 13 1.04 780 | 0.65 | 1.96
15 1.11 900 | 0.63 | 1.89
Log Time (sec)
16 1.16 960 | 0.61 | 1.84
10 1000 100001 47 121 |1020]0.60 | 1.79
1.20
18 1.27 1080 | 0.58 | 1.73
1.00 19 1.34 1140 | 0.55 | 1.66
L 4
20 1.40 1200 | 0.53 | 1.60
0.80 25 1.77 | 1500 0.41 | 1.23
30 2.00 1800 | 0.33 | 1.00
o
S 060
< 35 2.31 2100 | 0.23 | 0.69
40 2.58 2400 | 0.14 | 0.42
0.40
45 2.83 2700 | 0.06 | 0.17
0.20
0.00
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




BISRI DAM FALLING HEAD
DAR ALHANDASAH NAZH TALEB & PARTNERS consuiting engneers BOREHOLE WATER
il iy omnd Aot — gt A wain)||
gl Wiyt QB ——ln Al A—wiaull]] fla DAM FOOTPRINT PERMEABILITY TEST
BHVR1 Pre-T.W.D (m): 8 G.W.D (m): 9.2 Date: 22.05.2014
Test Interval 6 to 9 K(m/sec, FHM): 6.6113E-07
’ ’ Time | Drawdown | Time
Diameter of test interval D 86 mm (min) | from R.L (m) | (sec) h/ hg| h;
Pre-test water depth (Pre-T.W.D) /
Groundwater depth (GWD) o e m v e o e
Length of uncased test interval below the
pre-test water level L 1 m 1 0.18 60 | 0.98 7382
Falling Head Method (FHM) 2 045 | 120 | 0.94 | 7.55
3 0.75 180 | 0.91 | 7.25
D L Hl 4 1.13 240 | 0.86 | 6.87
(Tn/sec) - 8L tz 1 D H2 5 143 300 | 0.82 | 6.57
( ) 6 1.68 360 | 0.79 | 6.32
H1 6.87 m 7 1.96 420 | 0.76 | 6.04
H2 2.58 m 9 2.48 540 | 0.69 | 5.52
tl (as per graph) 240 sec. 11 2.86 660 | 0.64 | 5.14
t2 3600 sec. 13 3.09 780 | 0.61 | 4.91
15 3.28 900 | 0.59 | 4.72
Log Time (sec)
16 3.37 960 | 0.58 | 4.63
10 100 1000 100001 47 345 | 1020|057 | 455
1.20
18 3.54 1080 | 0.56 | 4.46
1.00 ° 19 3.63 1140 | 0.55 | 4.37
20 3.71 1200 | 0.54 | 4.29
0.80 25 401 | 1500 0.50 | 3.99
30 4.30 1800 | 0.46 | 3.70
o
S 060
< 35 4.58 2100 | 0.43 | 3.42
40 4.78 2400 | 0.40 | 3.22
0.40
45 4.98 2700 | 0.38 | 3.02
020 50 5.10 3000 | 0.36 | 2.90
55 5.20 3300 | 0.35 | 2.80
0.00 60 5.42 3600 | 0.32 | 2.58
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




FALLING HEAD
DAR ALHANDASAH NAZH TALEB & PARTNERS consuiting engneers BISRI DAM BOREHOLE WATER
il iy ot Aoty — Lo a1 & aun)| |
Lyl =iy onnd AR ——ln Q) Azl (12 DAM FOOTPRINT PERMEABILITY TEST
BHVR1 Pre-T.W.D (m): 8.5 G.W.D (m): 9.2 Date: 22.05.2014
Test Interval 9 to 12 K(m/sec, FHM): 2.6281E-07
) ) Time | Drawdown | Time
Diameter of test interval D 86 mm (min) | from R.L (m) | (sec) h/ hg| h;
Pre-test water depth (Pre-T.W.D) /
Groundwater depth (GWD) ho 8 m 0 0.00 ORS(REQOMIE.59
Length of uncased test interval below the
pre-test water level L Y m e e BD ) G | A
Falling Head Method (FHM) 2 048 | 120 | 0.94 |8.02
3 0.65 180 | 0.92 | 7.85
D L Hl 4 0.83 240 | 0.90 | 7.67
(Tn/sec) - 8L tz tl D H2 5 0.99 300 | 0.88 | 7.51
( ) 6 1.11 360 | 0.87 | 7.39
H1 7.85 m 7 1.21 420 [ 0.86 | 7.29
H2 7.2 m 9 1.30 540 | 0.85 | 7.20
t1 (as per graph) 180 sec. 11 1.40 660 | 0.84 | 7.10
t2 540 sec. 13 1.42 780 | 0.83 | 7.08
15 1.43 900 | 0.83 | 7.07
Log Time (sec)
16 1.44 960 | 0.83 | 7.06
10 100 1000 100001 47 144 | 1020|083 |7.06
0.98
* 18 1.45 1080 | 0.83 | 7.05
0.96
19 1.45 1140 0.83 | 7.05
0.94
20 1.45 1200 | 0.83 | 7.05
0.92 25 1.46 1500 | 0.83 | 7.04
0.90 30 1.46 1800 | 0.83 | 7.04
£
=
0.88 35 1.47 2100] 0.83 | 7.03
40 1.47 24001 0.83 | 7.03
0.86
45 1.47 2700] 0.83 | 7.03
0.84
50 1.48 3000 | 0.83 | 7.02
0.82
55 1.48 3300 | 0.83 | 7.02
0.80 60 1.48 3600 | 0.83 | 7.02
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




FALLING HEAD
DAR ALHANDASAH NAZH TALEB & PARTNERS consuiting engneers BISRI DAM BOREHOLE WATER
e IQ‘-—JH:- =A-AJ||
gl Wiyt QB ——ln Al A—wiaull]] fla DAM FOOTPRINT PERMEABILITY TEST
BHVR1 Pre-T.W.D (m): 9.5 G.W.D (m): 9.2 Date: 22.05.2014
Test Interval 12 to 15 K(m/sec, FHM): 2.1803E-08
. . Time | Drawdown | Time
Diameter of test interval D 86 mm (min) | from R.L (m) | (sec) h/ hg| h;
Pre-test water depth (Pre-T.W.D) /
Groundwater depth (GWD) ho %2 m 0 0.00 RS (RE-008(39:20
Length of uncased test interval below the
pre-test water level L Y m e e CONiREC R
Falling Head Method (FHM) 2 0.05 120 | 0.99 | 9.15
3 0.07 180 | 0.99 | 9.13
D L Hl 4 0.09 240 | 0.99 | 9.11
(Tn/sec) - 8L tz 1 D Ln(Hz) 5 0.11 300 | 0.99 | 9.09
( ) 6 0.13 360 | 0.99 | 9.07
H1 9.13 m 7 0.15 420 | 0.98 | 9.05
H2 <) m 9 0.16 540 | 0.98 | 9.04
t1 (as per graph) 180 sec. 11 0.18 660 | 0.98 | 9.02
t2 900 sec. 13 0.19 780 | 0.98 | 9.01
15 0.20 900 | 0.98 | 9.00
Log Time (sec)
16 0.20 960 | 0.98 | 9.00
10 100 1000 10000
1.00
1.00 ®
0.99 \
0.99
0.99
o 0.99
s
< 099
0.98
0.98
0.98
0.98
0.98
Water Permeability (m/sec) Relative Permeability
1.00E-03 1.00E-05 Pervious Se m | _ PerVi ous
1.00E-08 1.00E-12 Impervious




FALLING HEAD
DAR ALHANDASAH NAZH TALEB & PARTNERS consuiting engneers B ISRI DA M BOREHOLE WATER
il iy omnd Aot — gt A wain)||
il iidlyannd 4BPUY ——ln S S Jla DAM FOOTPRINT PERMEABILITY TEST
BHVR1 Pre-T.W.D (m): 13 G.W.D (m): 9.2 Date: 23.05.2014
Test Interval 15 to 18 K(m/sec, FHM): 5.3807E-09
’ ’ Time | Drawdown | Time
Diameter of test interval D 86 mm (min) | from R.L (m) | (sec) h/ hg| h;
Pre-test water depth (Pre-T.W.D) /
Groundwater depth (GWD) ho 92 m 0 0.00 0 ]1.00)920
Length of uncased test interval below the
pre-test water level L 3 m 1 0.07 60 10.9919.13
Falling Head Method (FHM) 2 0.10 120 | 0.99 | 9.10
3 0.12 180 | 0.99 | 9.08
D L Hl 4 0.13 240 | 0.99 | 9.07
(Tn/sec) - a1 (t2—t1 D H? 5 0.14 300 | 0.98 | 9.06
( ) 6 0.15 360 [ 0.98 | 9.05
H1 9.02 m 7 0.16 420 | 0.98 | 9.04
H2 8.93 m 9 0.17 540 | 0.98 | 9.03
t1 (as per graph) 660 sec. 11 0.18 660 | 0.98 | 9.02
t2 2700 sec. 13 0.19 780 | 0.98 | 9.01
15 0.20 900 | 0.98 | 9.00
Log Time (sec)
16 0.20 960 [ 0.98 | 9.00
10 100 1000 100001 47 021 | 1020] 0.98 |8.99
1.00
* 18 0.21 1080 | 0.98 | 8.99
0.99 19 0.21 1140 | 0.98 | 8.99
20 0.22 1200 | 0.98 | 8.98
0.99 25 023 |1500] 098 |8.97
30 0.24 1800 | 0.97 | 8.96
o
S 098
< 35 0.25 2100 | 0.97 | 8.95
40 0.26 2400 | 0.97 | 8.94
0.98
45 0.27 2700 | 0.97 | 8.93
0.97 50 0.28 3000 | 0.97 | 8.92
55 0.29 3300 | 0.97 | 8.91
0.97 60 0.30 3600 | 0.97 | 8.90
Water Permeability (m/sec) Relative Permeability
1.00E-03 1.00E-05 Pervious
1.00E-05 1.00E-08 Semi-Pervious I m p erVI O u S
1.00E-08 1.00E-12 Impervious




FALLING HEAD
DAR ALHANDASAH NAZH TALEB & PARTNERS consuiting engneers BISRI DAM BOREHOLE WATER
i —ibpoomd by oy i & winio)]
Lyl =iy onnd AR — S St Jla DAM FOOTPRINT PERMEABILITY TEST
BHVR1 Pre-T.W.D (m): 16 G.W.D (m): 9.2 Date: 23.05.2014
Test Interval 18 to 21 K(m/sec, FHM): 9.6316E-08
’ ’ Time | Drawdown | Time
Diameter of test interval D 86 mm (min) | from R.L (m) | (sec) h/ hg| h;
Pre-test water depth (Pre-T.W.D) /
Groundwater depth (GWD) ho 92 m 0 0.00 0 ]1.00)920
Length of uncased test interval below the
pre-test water level L 3 m 1 0.22 60 | 0.98 898
Falling Head Method (FHM) 2 036 | 120 | 0.96 | 884
3 0.42 180 | 0.95 | 8.78
D L H 1 4 0.46 240 | 0.95 | 8.74
(Tn/sec) - a1 (t2—t1 D Ln(Hz) 5 0.48 300 | 0.95 | 8.72
( ) 6 0.49 360 | 0.95 | 8.71
H1 8.98 m 7 0.50 420 | 0.95 | 8.70
H2 8.7 m 9 0.50 540 | 0.95 | 8.70
tl (as per graph) 60 sec.
t2 420 sec.
Log Time (sec)
10 100 1000 10000
0.98
*
0.98
0.97
0.97
o
S 096
=
0.96
0.95
0.95
0.94
Water Permeability (m/sec) Relative Permeability
1.00E-03 1.00E-05 Pervious
1.00E-05 1.00E-08 Semi-Pervious I m p erVI O u S
1.00E-08 1.00E-12 Impervious




BISRI DAM FALLING HEAD
DAR ALHANDASAH NAZH TALEB & PARTNERS consuiting engneers BOREHOLE WATER
il =y end Abopug —Jlba i A wnin)||
gl =il g — S St Jla DAM FOOTPRINT PERMEABILITY TEST
Pre-T.W.D (m): 9.2 G.W.D (m): 9.2 Date: 23.05.2014
Test Interval 21 to 24 K(m/sec, FHM): 7.7246E-08
’ ’ Time | Drawdown | Time
Diameter of test interval D 86 mm (min) | from R.L (m) | (sec) h/ hg| h;
Pre-test water depth (Pre-T.W.D) /
Groundwater depth (GWD) ho 92 m 0 0.00 0 ]1.00)920
Length of uncased test interval below the
pre-test water level L 3 m 1 0.13 60 | 0.9919.07
Falling Head Method (FHM) 2 0.21 120 | 0.98 | 8.99
3 0.26 180 | 0.97 | 8.94
D? L Hl. [« | om0 |20 ]ost|eso
K(Tn/sec) - a1 (t2—t1 Ln D Ln(Hz) 5 031 300 | 0.97 | 8.89
( ) 6 0.32 360 | 0.97 | 8.88
H1 9.07 m 7 0.32 420 | 0.97 | 8.88
H2 8.88 m
tl (as per graph) 60 sec.
t2 360 sec.
Log Time (sec)
10 100 1000 10000
0.99
L 4
0.99
0.98
o
S 098
=
0.97
0.97
0.96

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 Impervious




FALLING HEAD
DAR ALHANDASAH NAZH TALEB & PARTNERS consuiting engneers BISRI DAM BOREHOLE WATER
i —ibpoomd by oy i & winio)]
Lyl =iy onnd AR — S St Jla DAM FOOTPRINT PERMEABILITY TEST
BHVR1 Pre-T.W.D (m): 10.35 G.W.D (m): 9.2 Date: 24.05.2014
Test Interval 24 to 27 K(m/sec, FHM): 1.5414E-07
’ ’ Time | Drawdown | Time
Diameter of test interval D 86 mm (min) | from R.L (m) | (sec) h/ hg| h;
Pre-test water depth (Pre-T.W.D) /
Groundwater depth (GWD) ho 92 m 0 0.00 0 ]1.00)920
Length of uncased test interval below the
pre-test water level L 3 m 1 0.19 60 | 0.9819.01
Falling Head Method (FHM) 2 036 | 120 | 0.96 | 884
3 0.55 180 | 0.94 | 8.65
D L Hl 4 0.66 240 | 0.93 | 8.54
(Tn/sec) - a1 (t2—t1 D Ln(Hz) 5 0.75 300 | 0.92 | 8.45
( ) 6 0.82 360 | 0.91 | 8.38
H1 9.01 m 7 0.86 420 | 0.91 | 8.34
H2 8.28 m 9 0.91 540 | 0.90 | 8.29
t1 (as per graph) 60 sec. 11 0.92 660 | 0.90 | 8.28
t2 660 sec. 13 0.92 780 [ 0.90 | 8.28
Log Time (sec)
10 100 1000 10000
0.99
0.98 &
0.97
0.96
0.95
o
S 094
=
0.93
0.92
0.91
0.90
0.89
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




FALLING HEAD
DAR ALHANDASAH NAZH TALEB & PARTNERS consuiting engneers BISRI DAM BOREHOLE WATER
it = ilyonnd bty U b & wmin)l)|
Lyl =iy onnd AR — S St Jla DAM FOOTPRINT PERMEABILITY TEST
BHVR1 Pre-T.W.D (m): 9 G.W.D (m): 9.2 Date: 24.05.2014
Test Interval 27 to 30 K(m/sec, FHM): 6.6453E-08
h } Time | Drawdown | Time
Diameter of test interval D 86 mm (min) | from R.L (m) | (sec) h/ hg| h;
Pre-test water depth (Pre-T.W.D) /
Groundwater depth (GWD) o & m v e EEE
Length of uncased test interval below the
pre-test water level L 3 m 1 0.15 60 | 0.98 885
Falling Head Method (FHM) 2 025 | 120 | 097|875
3 0.32 180 | 0.96 | 8.68
D L Hl 4 0.39 240 | 0.96 | 8.61
(Tn/sec) o a1 (t2—t1 D Ln(Hz) 5 0.46 300 | 0.95 | 8.54
( ) 6 0.45 360 | 0.95 | 8.55
H1 8.85 m 7 0.52 420 | 0.94 | 8.48
H2 8.41 m 9 0.56 540 | 0.94 | 8.44
t1 (as per graph) 60 sec. 11 0.57 660 | 0.94 | 8.43
t2 900 sec. 13 0.58 780 [ 0.94 | 8.42
15 0.59 900 | 0.93 | 8.41
Log Time (sec)
16 0.59 960 | 0.93 | 8.41
10 100 1000 10000
0.99
4
0.98
0.97
o
S 096
=
0.95
0.94
0.93
Water Permeability (m/sec) Relative Permeability
1.00E-03 1.00E-05 Pervious Se m | _ PerVi ous
1.00E-08 1.00E-12 Impervious




FALLING HEAD
DAR ALHANDASAH NAZH TALEB & PARTNERS consuiting engneers BISRI DAM BOREHOLE WATER
it = ilyonnd bty U b & wmin)l)|
Lyl =iy onnd AR — S St Jla DAM FOOTPRINT PERMEABILITY TEST
BHVR1 Pre-T.W.D (m): 16.58 G.W.D (m): 9.2 Date: 24.05.2014
Test Interval 30 to 33 K(m/sec, FHM): 7.0775E-08
h } Time | Drawdown | Time
Diameter of test interval D 86 mm (min) | from R.L (m) | (sec) h/ hg| h;
Pre-test water depth (Pre-T.W.D) /
Groundwater depth (GWD) ho 92 m 0 0.00 0 ]1.00)920
Length of uncased test interval below the
pre-test water level L 3 m 1 0.12 60 | 0.9919.08
Falling Head Method (FHM) 2 0.21 120 | 0.98 | 8.99
3 0.30 180 | 0.97 | 8.90
D L Hl 4 0.38 240 | 0.96 | 8.82
(Tn/sec) - a1 (t2—t1 D Ln(Hz) 5 0.43 300 | 0.95 | 8.77
( ) 6 0.46 360 | 0.95 | 8.74
H1 9.08 m 7 0.48 420 | 0.95 | 8.72
H2 8.6 m 9 0.50 540 | 0.95 | 8.70
t1 (as per graph) 60 sec. 11 0.52 660 | 0.94 | 8.68
t2 900 sec. 13 0.52 780 [ 0.94 | 8.68
15 0.60 900 | 0.93 | 8.60
Log Time (sec)
16 0.60 960 | 0.93 | 8.60
10 100 1000 10000
0.99
*
0.98
0.97
o
S 096
=
0.95
0.94
0.93
Water Permeability (m/sec) Relative Permeability
1.00E-03 1.00E-05 Pervious Se m | _ PerVi ous
1.00E-08 1.00E-12 Impervious




FALLING HEAD
DAR ALHANDASAH NAZH TALEB & PARTNERS consuiting engneers BISRI DAM BOREHOLE WATER
ity alopld Ut & aimin) |
Lyl =iy onnd AR — S St Jla DAM FOOTPRINT PERMEABILITY TEST
BHVR1 Pre-T.W.D (m): 13 G.W.D (m): 9.2 Date: 24.05.2014
Test Interval 33 to 36 K(m/sec, FHM): 8.6911E-08
’ ’ Time | Drawdown | Time
Diameter of test interval D 86 mm (min) | from R.L (m) | (sec) h/ hg| h;
Pre-test water depth (Pre-T.W.D) /
Groundwater depth (GWD) ho 92 m 0 0.00 0 ]1.00)920
Length of uncased test interval below the
pre-test water level L 3 m 1 0.21 60 | 0.9818.99
Falling Head Method (FHM) 2 0.38 120 | 0.96 | 8.82
3 0.49 180 | 0.95 | 8.71
D L Hl 4 0.55 240 | 0.94 | 8.65
(Tn/sec) - a1 (t2—t1 D Ln(Hz) 5 0.61 300 | 0.93 | 8.59
( ) 6 0.66 360 | 0.93 | 8.54
H1 8.99 m 7 0.70 420 | 0.92 | 8.50
H2 8.37 m 9 0.77 540 | 0.92 | 8.43
t1 (as per graph) 60 sec. 11 0.80 660 | 0.91 | 8.40
t2 960 sec. 13 0.81 780 [ 0.91 | 8.39
15 0.82 900 | 0.91 | 8.38
Log Time (sec)
16 0.83 960 | 0.91 | 8.37
10 100 1000 100001 47 083 | 1020]0.01 |8.37
0.99
0.98
L 4
0.97
0.96
0.95
o
<
=
0.94
0.93
0.92
0.91
0.90
Water Permeability (m/sec) Relative Permeability
1.00E-03 1.00E-05 Pervious Se m | _ PerVi ous
1.00E-08 1.00E-12 Impervious
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i DARALHANDASAH NAZH TALEB & PARTNERS consuting engheers BISRI DAM BC')::E,:QFE%:TDER
il iyt albpisg U a i & wminl 2 DAM FOOTPRINT PERMEABILITY TEST
BHVR1 Pre-T.W.D (m): 9 G.W.D (m): 9.2 Date: 26.05.2014
Test Interval 36 to 39 K(m/sec, FHM): 2.0510E-08
Diameter of test interval D 86 mm ;I'r:?ne) frlz;?ﬁ(,jﬁvgnr;) ;I'siem; h/ hg| h;
e et e e : : m o[ o o [im[ow
I[;?:_gt;g;tovaspeialzsgltest interval below the L 3 m 1 010 60 | 0.99 | 8.90
Falling Head Method (FHM) 2 011 | 120 | 099 | 8:89
3 0.11 180 | 0.99 | 8.89

H1 8.9 m
H2 8.89 m
t1 (as per graph) 60 sec.
t2 120 sec.
Log Time (sec)
10 100 1000 10000
0.99
L 2
0.99
0.99
0.99
o
£ 099
=
0.99
0.99 T 3
0.99
0.99

Water Permeability (m/sec)

Relative Permeability

Semi-Pervious

1.00E-03 1.00E-05 Pervious
1.00E-05 1.00E-08 Semi-Pervious
1.00E-08 1.00E-12 Impervious

to Impervious




DARALHANDASAH NAZH TALEB & PARTNERS cors.trg egreets
gy oy o a4 _wainl )l

BISRI DAM

DAM FOOTPRINT

FALLING HEAD
BOREHOLE WATER
PERMEABILITY TEST

BHVR1 Pre-T.W.D (m): 13 G.W.D (m): 9.2 Date: 26.05.2014
Test Interval 39 to 42 K(m/sec, FHM): 1.2384E-07
’ ’ Time | Drawdown | Time
Diameter of test interval D 86 mm (min) | from R.L (m) | (sec) h/ hg| h;
Pre-test water depth (Pre-T.W.D) /
Groundwater depth (GWD) ho 92 m 0 0.00 0 ]1.00)920
Length of uncased test interval below the
pre-test water level L 3 m 1 0.18 60 | 0.9819.02
Falling Head Method (FHM) 2 0.28 120 | 0.97 | 8.92
3 0.38 180 | 0.96 | 8.82
D L H 1 4 0.45 240 | 0.95 | 8.75
(Tn/sec) - a1 (t2—t1 D Ln(Hz) 5 0.49 300 | 0.95 | 8.71
( ) 6 0.52 360 | 0.94 | 8.68
H1 9.02 m 7 0.54 420 | 0.94 | 8.66
H2 8.66 m 9 0.54 540 [ 0.94 | 8.66
tl (as per graph) 60 sec.
t2 420 sec.
Log Time (sec)
10 100 1000 10000
0.99
0.98 *
0.98
0.97
0.97
o
S 096
=
0.96
0.95
0.95
0.94
0.94
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




FALLING HEAD
DAR ALHANDASAH NAZH TALEB & PARTNERS consuiting engneers B ISRI DAM BOREHOLE WATER
e IQ‘-—JU:- m.AJH
Lyl =iy onnd AR ——ln Q) Azl (12 DAM FOOTPRINT PERMEABILITY TEST
BHVR1 Pre-T.W.D (m): 28.05 G.W.D (m): 9.2 Date: 26.05.2014
Test Interval 42 to 45 K(m/sec, FHM): 6.3587E-08
. . Time | Drawdown | Time
Diameter of test interval D 86 mm (min) | from R.L (m) | (sec) h/ hg| h;
Pre-test water depth (Pre-T.W.D) /
Groundwater depth (GWD) ho %2 m 0 0.00 RS (RE-008(39:20
Length of uncased test interval below the
pre-test water level L Y m e RS B 098 (R
Falling Head Method (FHM) 2 0.25 120 | 0.97 | 8.95
3 0.33 180 | 0.96 | 8.87
D L Hl 4 0.38 240 | 0.96 | 8.82
(Tn/sec) - 8L tz tl D Ln(Hz) 5 0.41 300 | 0.96 | 8.79
( ) 6 0.43 360 | 0.95 | 8.77
H1 9.05 m 7 0.44 420 | 0.95 | 8.76
H2 8.74 m 9 0.45 540 | 0.95 | 8.75
tl (as per graph) 60 sec. 11 0.46 660 [ 0.95 | 8.74
t2 660 sec. 13 0.46 780 | 0.95 | 8.74
Log Time (sec)
10 100 1000 10000
0.99
0.99
*
0.98
0.98
0.97
o
<
=
0.97
0.96
0.96
0.95
0.95
Water Permeability (m/sec) Relative Permeability
1.00E-03 1.00E-05 Pervious Se m | _ PerVi ous
1.00E-08 1.00E-12 Impervious




FALLING HEAD

DAR ALHANDASAH NAZH TALEB & PARTNERS consuiting engneers B ISRI DAM BOREHOLE WATER

i —ibpoomd by oy i & winio)]

Lyl =iy onnd AR — S St Jla DAM FOOTPRINT PERMEABILITY TEST
BHVR1 Pre-T.W.D (m): 18 G.W.D (m): 9.2 Date: 26.05.2014
Test Interval 45 to 48 K(m/sec, FHM): 3.4290E-08

h } Time | Drawdown | Time
Diameter of test interval D 86 mm (min) | from R.L (m) | (sec) h/ hg| h;
Pre-test water depth (Pre-T.W.D) /
Groundwater depth (GWD) ho 92 m 0 0.00 0 ]1.00)920
Length of uncased test interval below the
pre-test water level L 3 m 1 0.07 60 10.9919.13
Falling Head Method (FHM) 2 011 120 | 0.99 | 9.09
3 0.14 180 | 0.98 | 9.06
D? L Hl. [« | ow | 20]o0ss|oo
K(Tn/sec) - a1 (t2—t1 D Ln(Hz) 5 0.18 300 | 0.98 | 9.02
( ) 6 0.20 360 | 0.98 | 9.00
H1 9.13 m 7 0.22 420 | 0.98 | 8.98
H2 8.96 m 9 0.23 540 | 0.98 | 8.97
t1 (as per graph) 60 sec. 11 0.24 660 | 0.97 | 8.96
t2 660 sec. 13 0.24 780 [ 0.97 | 8.96
Log Time (sec)
10 100 1000 10000
1.00
4
0.99
0.99
o
s
=
0.98
0.98
0.97
Water Permeability (m/sec) Relative Permeability
1.00E-03 1.00E-05 Pervious Se m | _ PerVi ous
1.00E-08 1.00E-12 Impervious




FALLING HEAD
DAR ALHANDASAH NAZH TALEB & PARTNERS consuiting engneers BISRI DAM BOREHOLE WATER
il iy omnd Aot — gt A wain)||
gl Wiyt QB ——ln Al A—wiaull]] fla DAM FOOTPRINT PERMEABILITY TEST
Pre-T.W.D (m): 26 G.W.D (m): 9.2 Date: 27.05.2014
Test Interval 48 to 51 K(m/sec, FHM): 1.5616E-07
’ ’ Time | Drawdown | Time
Diameter of test interval D 86 mm (min) | from R.L (m) | (sec) h/ hg| h;
Pre-test water depth (Pre-T.W.D) /
Groundwater depth (GWD) ho 92 m 0 0.00 0 ]1.00)920
Length of uncased test interval below the
pre-test water level L 3 m 1 0.27 60 | 0.9718.93
Falling Head Method (FHM) 2 052 120 | 0.94 | 8.68
3 0.71 180 | 0.92 | 8.49
D L Hl 4 0.90 240 | 0.90 | 8.30
(Tn/sec) - a1 (t2—t1 D H? 5 1.06 300 | 0.88 | 8.14
( ) 6 1.15 360 | 0.88 | 8.05
H1 8.68 m 7 1.20 420 | 0.87 | 8.00
H2 7.9 m 9 1.26 540 | 0.86 | 7.94
tl (as per graph) 120 sec. 11 1.28 660 [ 0.86 | 7.92
t2 780 sec. 13 1.30 780 | 0.86 | 7.90
15 1.32 900 | 0.86 | 7.88
Log Time (sec)
16 1.33 960 | 0.86 | 7.87
10 100 1000 100001 47 134 | 1020 0.85 | 7.86
0.98
L 4
18 1.35 1080 | 0.85 | 7.85
0.96
19 1.36 1140| 0.85 | 7.84
0.94
20 1.37 1200 | 0.85 | 7.83
0.92 25 142 | 1500 0.85 | 7.78
0.90 30 1.46 1800 | 0.84 | 7.74
£
< 0.88 35 1.51 2100 | 0.84 | 7.69
40 1.55 2400 | 0.83 | 7.65
0.86
45 1.60 2700 | 0.83 | 7.60
0.84
50 1.63 3000 | 0.82 | 7.57
0.82
55 1.66 3300 | 0.82 | 7.54
0.80 60 1.68 3600 | 0.82 | 7.52
Water Permeability (m/sec) Relative Permeability
1.00E-03 1.00E-05 Pervious Se m | _ PerVi ous
1.00E-08 1.00E-12 Impervious




FALLING HEAD
DAR ALHANDASAH NAZH TALEB & PARTNERS consuiting engneers B ISRI DA M BOREHOLE WATER
il iy omnd Aot — gt A wain)||
il iidlyannd 4BPUY ——ln S S Jla DAM FOOTPRINT PERMEABILITY TEST
BHVR1 Pre-T.W.D (m): 315 G.W.D (m): 9.2 Date: 27.05.2014
Test Interval 51 to 54 K(m/sec, FHM): 1.6022E-08
’ ’ Time | Drawdown | Time
Diameter of test interval D 86 mm (min) | from R.L (m) | (sec) h/ hg| h;
Pre-test water depth (Pre-T.W.D) /
Groundwater depth (GWD) ho 92 m 0 0.00 0 ]1.00)920
Length of uncased test interval below the
pre-test water level L 3 m 1 0.06 60 1 0.9919.14
Falling Head Method (FHM) 2 0.08 | 120 | 099|912
3 0.10 180 | 0.99 | 9.10
D L Hl 4 0.11 240 | 0.99 | 9.09
(Tn/sec) - a1 (t2—t1 D H? 5 0.13 300 | 0.99 | 9.07
( ) 6 0.13 360 | 0.99 | 9.07
H1 8.97 m 7 0.14 420 | 0.98 | 9.06
H2 8.63 m 9 0.16 540 | 0.98 | 9.04
t1 (as per graph) 960 sec. 11 0.18 660 | 0.98 | 9.02
t2 3600 sec. 13 0.19 780 | 0.98 | 9.01
15 0.22 900 | 0.98 | 8.98
Log Time (sec)
16 0.23 960 | 0.98 | 8.97
10 100 1000 100001 47 023 | 1020] 0.98 |8.97
1.00
. 18 0.25 1080 | 0.97 | 8.95
0.99 19 0.26 1140 | 0.97 | 8.94
20 0.27 1200 | 0.97 | 8.93
0.98
25 0.32 1500 | 0.97 | 8.88
0.97 30 036 | 1800 0.96 | 8.84
£
< 35 0.40 2100 | 0.96 | 8.80
0.96
40 0.44 2400 | 0.95 | 8.76
035 45 0.48 2700 | 0.95 | 8.72
50 0.52 3000 | 0.94 | 8.68
0.94 *
55 0.55 3300 | 0.94 | 8.65
0.93 60 0.57 3600 | 0.94 | 8.63
Water Permeability (m/sec) Relative Permeability
1.00E-03 1.00E-05 Pervious Se m | _ PerVi ous
1.00E-08 1.00E-12 Impervious




FALLING HEAD
DAR ALHANDASAH NAZH TALEB & PARTNERS consuiting engneers BISRI DAM BOREHOLE WATER
dpdl =l w:ﬂdg i --JU:d—n d_mm.q“ |a
il el o il — —H J DAM FOOTPRINT PERMEABILITY TEST
BHVR1 Pre-T.W.D (m): 33 G.W.D (m): 9.2 Date: 27.05.2014
Test Interval 54 to 5 K(m/sec, FHM): 2.5129E-08
’ ’ Time | Drawdown | Time
Diameter of test interval D 86 mm (min) | from R.L (m) | (sec) h/ hg| h;
Pre-test water depth (Pre-T.W.D) /
Groundwater depth (GWD) ho 92 m 0 0.00 0 ]1.00)920
Length of uncased test interval below the
pre-test water level L 3 m 1 0.10 60 10.9919.10
Falling Head Method (FHM) 2 012 120 | 0.99 | 9.08
3 0.13 180 | 0.99 | 9.07
D? L Hi. [+ | o= |CalReee
K('m/SeC) - 81 (t2 tl) Ln D Ln(Hz) 5 0.15 300 | 0.98 | 9.05
( 6 0.15 360 | 0.98 | 9.05
H1 9.1 m
H2 9.05 m
tl (as per graph) 60 sec.
t2 300 sec.
Log Time (sec)
10 100 1000 10000
0.99
0.99 *
0.99
0.99
o
s
=
0.99
0.99
0.98
0.98

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 Impervious




BISRI DAM FALLING HEAD
DAR ALHANDASAH NAZH TALEB & PARTNERS consuiting engneers BOREHOLE WATER
il iy omnd Aot — gt A wain)||
il iidlyannd 4BPUY ——ln S S Jla DAM FOOTPRINT PERMEABILITY TEST
BHVR1 Pre-T.W.D (m): 35 G.W.D (m): 9.2 Date: 28.05.2014
Test Interval 57 to 6 K(m/sec, FHM): 2.9831E-08
’ ’ Time | Drawdown | Time
Diameter of test interval D 86 mm (min) | from R.L (m) | (sec) h/ hg| h;
Pre-test water depth (Pre-T.W.D) /
Groundwater depth (GWD) ho 92 m 0 0.00 0 ]1.00)920
Length of uncased test interval below the
pre-test water level L 3 m 1 0.08 60 | 0.8919.12
Falling Head Method (FHM) 2 012 120 | 0.99 | 9.08
3 0.16 180 | 0.98 | 9.04
D L Hl 4 0.20 240 | 0.98 | 9.00
(Tn/sec) - a1 (t2—t1 D H? 5 0.24 300 | 0.97 | 8.96
( ) 6 0.27 360 | 0.97 | 8.93
H1 9.08 m 7 0.29 420 | 0.97 | 8.91
H2 8.86 m 9 0.31 540 | 0.97 | 8.89
t1 (as per graph) 120 sec. 11 0.32 660 | 0.97 | 8.88
t2 1020 sec. 13 0.33 780 [ 0.96 | 8.87
15 0.34 900 | 0.96 | 8.86
Log Time (sec)
16 0.34 960 [ 0.96 | 8.86
10 100 1000 100001 47 034 | 1020 0.96 | 8.86
1.00
P 18 0.35 1080 | 0.96 | 8.85
0.99
4 19 0.35 1140 | 0.96 | 8.85
0.99
20 0.35 1200 | 0.96 | 8.85
0.98 25 036 | 1500 0.96 |8.84
0.98 30 0.37 1800 | 0.96 | 8.83
£
< 0.97 35 0.38 2100 | 0.96 | 8.82
40 0.39 2400 | 0.96 | 8.81
0.97
45 0.40 2700 | 0.96 | 8.80
0.96
50 0.41 3000 | 0.96 | 8.79
0.96
55 0.42 3300 | 0.95 | 8.78
0.95 60 0.43 3600 | 0.95 | 8.77
Water Permeability (m/sec) Relative Permeability
1.00E-03 1.00E-05 Pervious Se m | _ PerVi ous
1.00E-08 1.00E-12 Impervious




BISRI DAM FALLING HEAD
DAR ALHANDASAH NAZH TALEB & PARTNERS consuiting engneers BOREHOLE WATER
il iy omnd Aot — gt A wain)||
il iidlyannd 4BPUY ——ln S S Jla DAM FOOTPRINT PERMEABILITY TEST
BHVR1 Pre-T.W.D (m): 29.5 G.W.D (m): 9.2 Date: 28.05.2014
Test Interval 60 to 63 K(m/sec, FHM): 1.7200E-08
’ ’ Time | Drawdown | Time
Diameter of test interval D 86 mm (min) | from R.L (m) | (sec) h/ hg| h;
Pre-test water depth (Pre-T.W.D) /
Groundwater depth (GWD) ho 92 m 0 0.00 0 ]1.00)920
Length of uncased test interval below the
pre-test water level L 3 m 1 0.13 60 | 0.9919.07
Falling Head Method (FHM) 2 018 120 | 0.98 | 9.02
3 0.23 180 | 0.98 | 8.97
D L Hl 4 0.26 240 | 0.97 | 8.94
(Tn/sec) - a1 (t2—t1 D H? 5 0.30 300 | 0.97 | 8.90
( ) 6 0.32 360 | 0.97 | 8.88
H1 9.02 m 7 0.35 420 | 0.96 | 8.85
H2 8.54 m 9 0.40 540 | 0.96 | 8.80
tl (as per graph) 120 sec. 11 0.44 660 | 0.95 | 8.76
t2 3600 sec. 13 0.46 780 | 0.95 | 8.74
15 0.48 900 | 0.95 | 8.72
Log Time (sec)
16 0.49 960 | 0.95|8.71
10 100 1000 100001 47 050 | 1020 0.95 |8.70
0.99
* 18 0.51 1080 | 0.94 | 8.69
4
0.98 19 0.51 1140 | 0.94 | 8.69
20 0.52 1200 | 0.94 | 8.68
0.97
25 0.55 1500 | 0.94 | 8.65
0.96 30 057 | 1800 0.94 | 8.63
£
< 35 0.60 2100 | 0.93 | 8.60
0.95
40 0.61 2400 | 0.93 | 8.59
034 45 0.62 2700 | 0.93 | 8.58
50 0.64 3000 | 0.93 | 8.56
0.93
55 0.65 3300 | 0.93 | 8.55
0.92 60 0.66 3600 | 0.93 | 8.54
Water Permeability (m/sec) Relative Permeability
1.00E-03 1.00E-05 Pervious Se m | _ PerVi ous
1.00E-08 1.00E-12 Impervious




FALLING HEAD
DAR ALHANDASAH NAZH TALEB & PARTNERS consuiting engneers BISRI DAM BOREHOLE WATER
it = ilyonnd bty U b & wmin)l)|
Lyl =iy onnd AR — S St Jla DAM FOOTPRINT PERMEABILITY TEST
BHVR1 Pre-T.W.D (m): 36 G.W.D (m): 9.2 Date: 28.05.2014
Test Interval 63 to 66 K(m/sec, FHM): 6.7469E-08
’ ’ Time | Drawdown | Time
Diameter of test interval D 86 mm (min) | from R.L (m) | (sec) h/ hg| h;
Pre-test water depth (Pre-T.W.D) /
Groundwater depth (GWD) ho 92 m 0 0.00 0 ]1.00)920
Length of uncased test interval below the
pre-test water level L 3 m 1 0.08 60 | 0.8919.12
Falling Head Method (FHM) 2 012 | 120 | 099 | 9.8
3 0.16 180 | 0.98 | 9.04
D L Hl 4 0.20 240 | 0.98 | 9.00
(Tn/sec) - a1 (t2—t1 D Ln(Hz) 5 0.24 300 | 0.97 | 8.96
( ) 6 0.28 360 | 0.97 | 8.92
H1 9 m 7 0.32 420 | 0.97 | 8.88
H2 8.77 m 9 0.39 540 | 0.96 | 8.81
tl (as per graph) 240 sec. 11 0.43 660 [ 0.95 | 8.77
t2 660 sec. 13 0.44 780 [ 0.95 | 8.76
15 0.45 900 | 0.95 | 8.75
Log Time (sec)
16 0.45 960 | 0.95 | 8.75
10 100 1000 10000
1.00
4
0.99
0.99
0.98
0.98
o
S 097
=
0.97
0.96
0.96
0.95 :
0.95
Water Permeability (m/sec) Relative Permeability
1.00E-03 1.00E-05 Pervious Se m | _ PerVi ous
1.00E-08 1.00E-12 Impervious




BISRI DAM FALLING HEAD
DAR ALHANDASAH NAZ‘H M&FAHTN?H_S consuiting engeers BOREHOLE WATER
gyt albpatg — LB A 4 wainll = DAM FOOTPRINT PERMEABILITY TEST
BHVR1 Pre-T.W.D (m): 315 G.W.D (m): 9.2 Date: 29.05.2014
Test Interval 66 to 6 K(m/sec, FHM): 1.9634E-08
’ ’ Time | Drawdown | Time
Diameter of test interval D 86 mm (min) | from R.L (m) | (sec) h/ hg| h;
Pre-test water depth (Pre-T.W.D) /
Groundwater depth (GWD) ho 92 m 0 0.00 0 ]1.00)920
Length of uncased test interval below the
pre-test water level L 3 m 1 0.06 60 1 0.9919.14
Falling Head Method (FHM) 2 0.10 120 | 0.99 | 9.10
3 0.12 180 | 0.99 | 9.08
D L H1 4 0.14 240 | 0.98 | 9.06
(Tn/sec) - a1 (t2—t1 D H? 5 0.16 300 | 0.98 | 9.04
( ) 6 0.18 360 | 0.98 | 9.02
H1 9.02 m 7 0.21 420 | 0.98 | 8.99
H2 8.79 m 9 0.24 540 | 0.97 | 8.96
t1 (as per graph) 360 sec. 11 0.28 660 | 0.97 | 8.92
t2 1800 sec. 13 0.30 780 | 0.97 | 8.90
15 0.34 900 | 0.96 | 8.86
Log Time (sec)
16 0.35 960 [ 0.96 | 8.85
10 100 1000 100001 47 036 | 1020 0.96 | 8.84
1.00
18 0.37 1080 | 0.96 | 8.83
1.00
2
19 0.37 1140 | 0.96 | 8.83
0.99
20 0.38 1200 | 0.96 | 8.82
0.99
25 0.40 1500 | 0.96 | 8.80
0.98
30 0.41 1800 | 0.96 | 8.79
o
S 098
< 35 0.41 2100 | 0.96 | 8.79
0.97
40 0.42 2400 | 0.95 | 8.78
0.97
45 0.42 2700 | 0.95 | 8.78
0.96 50 0.42 3000 | 0.95 | 8.78
0.96 55 0.43 3300 0.95 | 8.77
0.95 60 0.43 3600 | 0.95 | 8.77

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 Impervious




FALLING HEAD
DAR ALHANDASAH NAZH TALEB & PARTNERS consuiting engneers B ISRI DAM BOREHOLE WATER
i —ibpoomd by oy i & winio)]
Lyl =iy onnd AR — S St Jla DAM FOOTPRINT PERMEABILITY TEST
Pre-T.W.D (m): 315 G.W.D (m): 9.2 Date: 30.05.2014
Test Interval 69 to 72 K(m/sec, FHM): 4.0543E-08
’ ’ Time | Drawdown | Time
Diameter of test interval D 86 mm (min) | from R.L (m) | (sec) h/ hg| h;
Pre-test water depth (Pre-T.W.D) /
Groundwater depth (GWD) ho 92 m 0 0.00 0 ]1.00)920
Length of uncased test interval below the
pre-test water level L 3 m 1 0.10 60 10.9919.10
Falling Head Method (FHM) 2 013 | 120 | 0.99 | 9.07
3 0.17 180 | 0.98 | 9.03
D L Hl 4 0.19 240 | 0.98 | 9.01
(Tn/sec) - a1 (t2—t1 D Ln(Hz) 5 0.21 300 | 0.98 | 8.99
( ) 6 0.23 360 | 0.98 | 8.97
H1 9.1 m 7 0.25 420 | 0.97 | 8.95
H2 8.9 m 9 0.29 540 | 0.97 | 8.92
t1 (as per graph) 60 sec. 11 0.30 660 | 0.97 | 8.90
t2 660 sec. 13 0.30 780 [ 0.97 | 8.90
Log Time (sec)
10 100 1000 10000
1.00
0.99
2
0.99
o
S 098
=
0.98
0.97
0.97
Water Permeability (m/sec) Relative Permeability
1.00E-03 1.00E-05 Pervious Se m | _ PerVi ous
1.00E-08 1.00E-12 Impervious




PROJECT: BISRI DAM / SECOND PACKAGE Date: 6/3/2014
AlCO SONDAGE No.: BHVR 01
TRANCHE ESSAYEE 90.00 m a 93.00 m Manometre 0.50 m
depth to water: 9.20 m
ESSAI DE PERMEABILITE LUGEON
Pression Eau Durée |Longueur Perte de Pression
absorbée g 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
4 797 10 3 79.7 26.57 0.97 7.89E-02 4.891
4.5 855 10 3 85.5 28.50 0.97 8.46E-02 5.385
4 808 10 3 80.8 26.93 0.97 8.00E-02 4.890
60
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Pression Effective (kg/cm?)

54.70 L/min/m

Lugeon =




PROJECT: BISRI DAM / SECOND PACKAGE Date: 6/3/2014
AlCO SONDAGE No.: BHVR 01

TRANCHE ESSAYEE 93.00 m a 96.00 m Manometre 0.50 m

depth to water: 9.20 m
ESSAI DE PERMEABILITE LUGEON

Pression Eau Durée |Longueur Perte de Pression
absorbée g 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
4 815 10 3 81.5 27.17 0.97 8.07E-02 4.889
60
! ] ] . »
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Pression Effective (kg/cm?)

Lugeon = 55.56 L/min/m




PROJECT: BISRI DAM / SECOND PACKAGE Date: 6/3/2014
AlCO SONDAGE No.: BHVR 01

TRANCHE ESSAYEE 96.00 m a 99.00 m Manometre 0.50 m

depth to water: 9.20 m
ESSAI DE PERMEABILITE LUGEON

Pression Eau Durée |[Longueur Perte de Pression
absorbée g 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
4 802 10 3 80.2 26.73 0.97 7.94E-02 4.891
5.5 848 10 3 84.8 28.27 0.97 8.40E-02 6.386
4 798 10 3 79.8 26.60 0.97 7.90E-02 4.891
35
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Pression Effective (kg/cm?)

Lugeon = 32.13 L/min/m




PROJECT: BISRI DAM / SECOND PACKAGE Date: 6/4/2014
AICO SONDAGE No.: BHVR 01
TRANCHE ESSAYEE 99.00 m a 102.00 m Manométre 0.50 m
depth to water: 9.20 m
ESSAI DE PERMEABILITE LUGEON
Pression Eau Lonaueur Perte de Pression
de Lecture P absorbée de Igasse Débit Débit AH charge Effective
en (L/min) | (L/min/m) | (bars) (Bars) (bar)
(bars) ) en (m) J P -J+AH
4 828 3 82.8 27.60 0.97 8.20E-02 4.888
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Pression Effective (kg/cm?)

Lugeon =

56.46 L/min/m




PROJECT:

BISRI DAM / SECOND PACKAGE Date: 6/4/2014
AICO SONDAGE No.: BHVR 01
TRANCHE ESSAYEE 102.00 m a 105.00 m Manometre 0.50m
depth to water: 9.20 m
ESSAI DE PERMEABILITE LUGEON
Pression Eau Durée Perte de Pression
absorbée Longueur de Débit Débit AH charge Effective
de Lecture P en . .
(bars) en (min) Passe en (m) | (L/min) | (L/min/m) | (bars) (Bars) (bar)
(L) J P -J+AH
4 702 10 3 70.2 23.40 0.97 6.95E-02 4.901
5.5 782 10 3 78.2 26.07 0.97 7.74E-02 6.393
4 745 10 3 74.5 24.83 0.97 7.38E-02 4.896
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PROJECT: BISRI DAM / SECOND PACKAGE Date: 6/5/2014
AICO SONDAGE No.: BHVR 01
TRANCHE ESSAYEE 105.00 m a 108.00 m Manometre 0.50m
depth to water: 9.20 m
ESSAI DE PERMEABILITE LUGEON
Pression Eau Durée Perte de Pression
absorbée Longueur de Débit Débit AH charge Effective
de Lecture P en . .
(bars) en (min) Passe en (m) | (L/min) | (L/min/m) | (bars) (Bars) (bar)
(L) J P -J+AH
4 705 10 3 70.5 23.50 0.97 6.98E-02 4.900
7 807 10 3 80.7 26.90 0.97 7.99E-02 7.890
4 719 10 3 71.9 23.97 0.97 7.12E-02 4.899
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PROJECT: BISRI DAM / SECOND PACKAGE Date: 6/5/2014
AICO SONDAGE No.: BHVR 01
TRANCHE ESSAYEE 108.00 m a 111.00 m Manometre 0.50m
depth to water: 9.20 m
ESSAI DE PERMEABILITE LUGEON
Pression Eau Durée Perte de Pression
absorbée Longueur de Débit Débit AH charge Effective
de Lecture P en . .
(bars) en (min) Passe en (m) | (L/min) | (L/min/m) | (bars) (Bars) (bar)
(L) J P -J+AH
4 199 10 3 19.9 6.63 0.97 1.97E-02 4.950
7 108 10 3 10.8 3.60 0.97 1.07E-02 7.959
10 210 10 3 21 7.00 0.97 2.08E-02 10.949
7 0 10 3 0 0.00 0.97 0.00E+00 7.970
4 0 10 3 0 0.00 0.97 0.00E+00 4.970
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PROJECT: BISRI DAM / SECOND PACKAGE Date: 6/5/2014
AICO SONDAGE No.: BHVR 01
TRANCHE ESSAYEE 111.00 m a 114.00 m Manometre 0.50 m
depth to water: 9.20 m
ESSAI DE PERMEABILITE LUGEON
Pression Eau Durée Perte de Pression
de Lecture P absorbée en Longueur de Débit Débit AH charge Effective
en . Passe en (m) | (L/min) | (L/min/m) | (bars) (Bars) (bar)
(bars) L (min) J P -J+AH
4 70 10 3 7 2.33 0.97 6.93E-03 4.963
7 89 10 3 8.9 2.97 0.97 8.81E-03 7.961
10 22 10 3 22 0.73 0.97 2.18E-03 10.968
7 10 10 3 1 0.33 0.97 9.90E-04 7.969
4 0 10 3 0 0.00 0.97 0.00E+00 4.970
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PROJECT: BISRI DAM / SECOND PACKAGE Date: 6/2/2014
AICO SONDAGE No.: BHLA 03
TRANCHE ESSAYEE 9.00 m a 12.00 m Manométre 0.50 m
depth to water:  29.40 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) W (min) en (m) 3 P _J+AH
4 546 10 3 54.6 18.20 11 5.41E-02 5.046
7 649 10 3 64.9 21.63 11 6.43E-02 8.036
4 292 10 3 29.2 9.73 11 2.89E-02 5.071
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PROJECT: BISRI DAM / SECOND PACKAGE Date: 6/2/2014
AICO SONDAGE No.: BHLA 03
TRANCHE ESSAYEE 12.00 m a 15.00 m Manométre 0.50 m
depth to water:  29.40 m
ESSAI DE PERMEABILITE LUGEON
Pression Eau Durée |Longueur perte de Pression
absorbée g Débit Débit AH charge Effective
de Lecture P en de Passe . .
en . (L/min) | (L/min/m) | (bars) (Bars) (bar)
(bars) W (min) en (m) 3 P _J+AH
4 693 10 3 69.3 23.10 14 6.86E-02 5.331
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Pression Effective (kg/cm?)

Lugeon =

43.33 L/min/m




PROJECT: BISRI DAM / SECOND PACKAGE Date: 6/2/2014
AICO SONDAGE No.: BHLA 03
TRANCHE ESSAYEE 15.00 m a 18.00 m Manométre 0.50 m
depth to water:  29.40 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) W (min) en (m) 3 P _J+AH
4 698 10 3 69.8 23.27 1.7 6.91E-02 5.631
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Pression Effective (kg/cm?)
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PROJECT: BISRI DAM / SECOND PACKAGE Date: 6/4/2014
AICO SONDAGE No.: BHLA 03
TRANCHE ESSAYEE 18.00 m a 21.00 m Manométre 0.50 m
depth to water:  29.40 m
ESSAI DE PERMEABILITE LUGEON
Pression Eau Lonaueur Perte de Pression
de Lecture P absorbée de Igasse Débit Débit AH charge Effective
en (L/min) | (L/min/m) | (bars) (Bars) (bar)
(bars) L en (m) J P -J+AH
4 730 3 73 24.33 2 7.23E-02 5.928
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PROJECT: BISRI DAM / SECOND PACKAGE Date: 6/4/2014
AICO SONDAGE No.: BHLA 03
TRANCHE ESSAYEE 21.00 m a 24.00 m Manométre 0.50 m
depth to water:  29.40 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) W (min) en (m) 3 P _J+AH
4 738 10 3 73.8 24.60 2.3 7.31E-02 6.227
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PROJECT: BISRI DAM / SECOND PACKAGE Date: 6/4/2014
AICO SONDAGE No.: BHLA 03
TRANCHE ESSAYEE 24.00 m a 27.00m Manométre 0.50 m
depth to water:  29.40 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) W (min) en (m) 3 P _J+AH
4 746 10 74.6 24.87 2.6 7.39E-02 6.526
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Pression Effective (kg/cm?)
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PROJECT: BISRI DAM / SECOND PACKAGE Date: 6/6/2014
AICO SONDAGE No.: BHLA 03
TRANCHE ESSAYEE 27.00 m a 30.00 m Manométre 0.50 m
depth to water:  29.40 m
ESSAI DE PERMEABILITE LUGEON
Pression Eau Lonaueur Perte de Pression
de Lecture P absorbée de Igasse Débit Débit AH charge Effective
en (L/min) | (L/min/m) | (bars) (Bars) (bar)
(bars) ) en (m) J P -J+AH
4 744 3 74.4 24.80 2.9 7.37E-02 6.826
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Pression Effective (kg/cm?)
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PROJECT: BISRI DAM / SECOND PACKAGE Date: 6/7/2014
AICO SONDAGE No.: BHLA 03
TRANCHE ESSAYEE 30.00 m a 33.00m Manométre 0.50 m
depth to water:  29.40 m
ESSAI DE PERMEABILITE LUGEON
Pression Eau Lonaueur Perte de Pression
de Lecture P absorbée de Igasse Débit Débit AH charge Effective
en (L/min) | (L/min/m) | (bars) (Bars) (bar)
(bars) L en (m) J P -J+AH
4 735 3 73.5 24.50 2.99 7.28E-02 6.917
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Pression Effective (kg/cm?)
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PROJECT: BISRI DAM / SECOND PACKAGE Date: 6/7/2014
AICO SONDAGE No.: BHLA 03
TRANCHE ESSAYEE 33.00 m a 36.00 m Manométre 0.50 m
depth to water:  29.40 m
ESSAI DE PERMEABILITE LUGEON
Pression Eau Lonaueur Perte de Pression
de Lecture P absorbée de Igasse Débit Débit AH charge Effective
en (L/min) | (L/min/m) | (bars) (Bars) (bar)
(bars) L en (m) J P -J+AH
4 751 3 75.1 25.03 2.99 7.43E-02 6.916
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Pression Effective (kg/cm?)
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PROJECT: BISRI DAM / SECOND PACKAGE Date: 6/7/2014
AICO SONDAGE No.: BHLA 03
TRANCHE ESSAYEE 36.00 m a 39.00 m Manométre 0.50 m
depth to water:  29.40 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) W (min) en (m) 3 P _J+AH
4 740 10 3 74 24.67 2.99 7.33E-02 6.917
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PROJECT: BISRI DAM / SECOND PACKAGE Date: 6/7/2014
AICO SONDAGE No.: BHLA 03
TRANCHE ESSAYEE 39.00 m a 42.00m Manométre 0.50 m
depth to water:  29.40 m
ESSAI DE PERMEABILITE LUGEON
Pression Eau Lonaueur Perte de Pression
de Lecture P absorbée de Igasse Débit Débit AH charge Effective
en (L/min) | (L/min/m) | (bars) (Bars) (bar)
(bars) L en (m) J P -J+AH
4 743 3 74.3 24.77 2.99 7.36E-02 6.916
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PROJECT: BISRI DAM / SECOND PACKAGE Date: 6/7/2014
AICO SONDAGE No.: BHLA 03
TRANCHE ESSAYEE 42.00 m a 45.00 m Manomeétre 0.50 m
depth to water:  29.40 m
ESSAI DE PERMEABILITE LUGEON
Pression Eau Durée | Lon Perte de Pression
absorbée GuUeIT | pepit 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
4 670 10 3 67 22.33 2.99 6.63E-02 6.924
5 750 10 3 75 25.00 2.99 7.43E-02 7.916
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PROJECT: BISRI DAM / SECOND PACKAGE Date: 6/9/2014
AICO SONDAGE No.: BHLA 03
TRANCHE ESSAYEE 45.00 m a 48.00 m Manométre 0.50 m
depth to water:  29.40 m
ESSAI DE PERMEABILITE LUGEON
Pression Eau Lonaueur Perte de Pression
de Lecture P absorbée de Igasse Débit Débit AH charge Effective
en (L/min) | (L/min/m) | (bars) (Bars) (bar)
(bars) L en (m) J P -J+AH
4 722 3 72.2 24.07 2.99 7.15E-02 6.919
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BISRI DAM FALLING HEAD
DAR ALHANDASAH NAZH TALEB & PARTNERS consuiting engneers BOREHOLE WATER
il = lyonnd lbpatg b v A ||
Lyl =iy onnd AR — S St Jla DAM FOOTPRINT PERMEABILITY TEST
BHLA3 Pre-T.W.D (m): 1.9 G.W.D (m): 29.4 Date: 31.05.2014
Test Interval 0 to K(m/sec, FHM): 5.2175E-06
’ ’ Time | Drawdown | Time
Diameter of test interval D 86 mm (min) | from R.L (m) | (sec) h/ hg| h;
Pre-test water depth (Pre-T.W.D) /
Groundwater depth (GWD) ho 1.9 m 0 0.00 0 |1.00)1.90
Length of uncased test interval below the
pre-test water level L 1.1 m 1 0.46 60 | 0.76 | 1.44
Falling Head Method (FHM) 2 054 | 120 |0.72|136
3 0.58 180 | 0.69 | 1.32
D L Hl 4 0.59 240 | 0.69 | 1.31
(Tn/sec) - a1 (t2—t1 D H? 5 0.64 300 | 0.66 | 1.26
( ) 6 0.67 360 | 0.65 | 1.23
H1 1.14 m 7 0.67 420 [ 0.65 | 1.23
H2 0.11 m 9 0.76 540 | 0.60 | 1.14
t1 (as per graph) 540 sec. 11 0.92 660 | 0.52 | 0.98
t2 1500 sec. 13 1.18 780 | 0.38 | 0.72
15 1.30 900 | 0.32 | 0.60
Log Time (sec)
16 1.34 960 [ 0.29 | 0.56
10 100 1000 100001 47 146 | 1020 0.23 | 0.44
0.80
¢ 18 1.49 1080 | 0.22 | 0.41
0.70
19 1.52 1140 | 0.20 | 0.38
0.60 20 1.56 1200 | 0.18 | 0.34
25 1.79 1500 | 0.06 | 0.11
0.50
30 1.86 1800 | 0.02 | 0.04
o
S 040
=
0.30
0.20
0.10
‘K
0.00

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 Date: 6/11/2014
AlCO SONDAGE No.: BHLA 04
TRANCHE ESSAYEE 3.00m a 6.00 m Manometre 0.50 m
depth to water:  28.10 m
ESSAI DE PERMEABILITE LUGEON
Pression Eau Durée |Longueur Perte de Pression
absorbée g 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
4 230 10 3 23 7.67 0.5 2.28E-02 4.477
7 340 10 3 34 11.33 0.5 3.37E-02 7.466
8.5 730 10 3 73 24.33 0.5 7.23E-02 8.928
7 520 10 3 52 17.33 0.5 5.15E-02 7.449
4 420 10 3 42 14.00 0.5 4.16E-02 4.458
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PROJECT: BISRI DAM / SECOND PACKAGE Date: 6/12/2014
AICO SONDAGE No.: BHLA 04
TRANCHE ESSAYEE 9.00 m a 12.00 m Manométre 0.50 m
depth to water:  28.10 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) W (min) en (m) 3 P _J+AH
4 210 10 3 21 7.00 11 2.08E-02 5.079
6.5 740 10 3 74 24.67 1.1 7.33E-02 7.527
4 611 10 3 61.1 20.37 11 6.05E-02 5.040
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Pression Effective (kg/cm?)

Lugeon =

35.73 L/min/m




PROJECT: BISRI DAM / SECOND PACKAGE Date: 6/13/2014
AICO SONDAGE No.: BHLA 04
TRANCHE ESSAYEE 12.00 m a 15.00 m Manométre 0.50 m
depth to water:  28.10 m
ESSAI DE PERMEABILITE LUGEON
Pression Eau Durée |Longueur perte de Pression
absorbée g Débit Débit AH charge Effective
de Lecture P en de Passe . .
en . (L/min) | (L/min/m) | (bars) (Bars) (bar)
(bars) W (min) en (m) 3 P _J+AH
4 740 10 3 74 24.67 14 7.33E-02 5.327
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Pression Effective (kg/cm?)

46.31 L/min/m
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PROJECT: BISRI DAM / SECOND PACKAGE Date: 6/13/2014
AICO SONDAGE No.: BHLA 04
TRANCHE ESSAYEE 15.00 m a 18.00 m Manométre 0.50 m
depth to water:  28.10 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) W (min) en (m) 3 P _J+AH
4 729 10 3 72.9 24.30 1.7 7.22E-02 5.628
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Pression Effective (kg/cm?)

Lugeon =

43.18 L/min/m




PROJECT: BISRI DAM / SECOND PACKAGE Date: 6/14/2014
AICO SONDAGE No.: BHLA 04
TRANCHE ESSAYEE 18.00 m a 21.00 m Manométre 0.50 m
depth to water:  28.10 m
ESSAI DE PERMEABILITE LUGEON
Pression Eau Lonaueur Perte de Pression
de Lecture P absorbée de Igasse Débit Débit AH charge Effective
en (L/min) | (L/min/m) | (bars) (Bars) (bar)
(bars) L en (m) J P -J+AH
4 730 3 73 24.33 2 7.23E-02 5.928
45
b — == —_————— . —_— e —— — —— — —_— e — e — /4}
40 7
7
7
7
35 s
7
7
7
30 Y
7
4
~ 7
£ 25 ‘
£
£
= 20
=
‘O
a
15
10
5
0
0 4 6 8 10 12

Pression Effective (kg/cm?)

Lugeon =

41.05 L/min/m




PROJECT: BISRI DAM / SECOND PACKAGE Date: 6/14/2014
AICO SONDAGE No.: BHLA 04
TRANCHE ESSAYEE 21.00 m a 24.00 m Manométre 0.50 m
depth to water:  28.10 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) W (min) en (m) 3 P _J+AH
4 750 10 3 75 25.00 2.3 7.43E-02 6.226
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Pression Effective (kg/cm?)

Lugeon =

40.16 L/min/m




PROJECT: BISRI DAM / SECOND PACKAGE Date: 6/14/2014
AICO SONDAGE No.: BHLA 04
TRANCHE ESSAYEE 24.00 m a 27.00m Manométre 0.50 m
depth to water:  28.10 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) W (min) en (m) 3 P _J+AH
4 740 10 3 74 24.67 2.6 7.33E-02 6.527
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37.79 L/min/m




PROJECT: BISRI DAM / SECOND PACKAGE Date: 6/14/2014
AICO SONDAGE No.: BHLA 04
TRANCHE ESSAYEE 27.00 m a 30.00 m Manométre 0.50 m
depth to water:  28.10 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) W (min) en (m) 3 P _J+AH
4 745 10 3 74.5 24.83 2.9 7.38E-02 6.826
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Pression Effective (kg/cm?)
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36.38 L/min/m




PROJECT: BISRI DAM / SECOND PACKAGE Date: 6/14/2014
AICO SONDAGE No.: BHLA 04
TRANCHE ESSAYEE 30.00 m a 33.00m Manométre 0.50 m
depth to water:  28.10 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) W (min) en (m) 3 P _J+AH
4 727 10 3 72.7 24.23 2.86 7.20E-02 6.788
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Pression Effective (kg/cm?)

Lugeon =

35.70 L/min/m




PROJECT: BISRI DAM / SECOND PACKAGE Date: 6/14/2014
AICO SONDAGE No.: BHLA 04
TRANCHE ESSAYEE 33.00 m a 36.00 m Manométre 0.50 m
depth to water:  28.10 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) W (min) en (m) 3 P _J+AH
4 754 10 3 75.4 25.13 2.86 7.46E-02 6.785
5 772 10 3 77.2 25.73 2.86 7.64E-02 7.784
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Pression Effective (kg/cm?)

35.05 L/min/m

Lugeon =




PROJECT: BISRI DAM / SECOND PACKAGE Date: 6/16/2014
AICO SONDAGE No.: BHLA 04
TRANCHE ESSAYEE 36.00 m a 39.00 m Manométre 0.50 m
depth to water:  28.10 m
ESSAI DE PERMEABILITE LUGEON
Pression Eau Durée | Lon Perte de Pression
absorbée GuUeIT | pepit 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
4 713 10 3 71.3 23.77 2.86 7.06E-02 6.789
6.3 737 10 3 73.7 24.57 2.86 7.30E-02 9.087
4 706 10 3 70.6 23.53 2.86 6.99E-02 6.790
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Pression Effective (kg/cm?)

24.93 L/min/m
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PROJECT: BISRI DAM / SECOND PACKAGE Date: 6/16/2014
AICO SONDAGE No.: BHLA 04
TRANCHE ESSAYEE 39.00 m a 42.00m Manométre 0.50 m
depth to water:  28.10 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) W (min) en (m) 3 P _J+AH
4 742 10 3 74.2 24.73 2.86 7.35E-02 6.787
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Pression Effective (kg/cm?)

Lugeon =

36.44 L/min/m




PROJECT: BISRI DAM / SECOND PACKAGE Date: 6/16/2014
AICO SONDAGE No.: BHLA 04
TRANCHE ESSAYEE 42.00 m a 45.00 m Manométre 0.50 m
depth to water:  28.10 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) W (min) en (m) 3 P _J+AH
4 715 10 3 71.5 23.83 2.86 7.08E-02 6.789
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Pression Effective (kg/cm?)

35.10 L/min/m
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PROJECT: BISRI DAM / SECOND PACKAGE Date: 6/16/2014
AICO SONDAGE No.: BHLA 04
TRANCHE ESSAYEE 45.00 m a 48.00 m Manométre 0.50 m
depth to water:  28.10 m
ESSAI DE PERMEABILITE LUGEON
Pression Eau Lonaueur Perte de Pression
de Lecture P absorbée de Igasse Débit Débit charge Effective
en (L/min) | (L/min/m) (Bars) (bar)
(bars) L en (m) J P -J+AH
3.9 725 3 72.5 24.17 7.18E-02 6.688
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Pression Effective (kg/cm?)

Lugeon =

36.13 L/min/m




PROJECT: BISRI DAM / SECOND PACKAGE Date: 6/17/2014
AlCO SONDAGE No.: BHLA 04

TRANCHE ESSAYEE 48.00 m a 51.00 m Manometre 0.50 m

depth to water:  28.10 m
ESSAI DE PERMEABILITE LUGEON

Pression Eau Durée |Longueur Perte de Pression
absorbée g 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
4 675 10 3 67.5 22.50 2.86 6.68E-02 6.793
6.8 721 10 3 72.1 24.03 2.86 7.14E-02 9.589
4 676 10 3 67.6 22.53 2.86 6.69E-02 6.793
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Pression Effective (kg/cm?)

Lugeon = 24.26 L/min/m




PROJECT: BISRI DAM / SECOND PACKAGE Date: 6/17/2014
AICO SONDAGE No.: BHLA 04
TRANCHE ESSAYEE 51.00 m a 54.00 m Manométre 0.50 m
depth to water:  28.10 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) W (min) en (m) 3 P _J+AH
3.9 737 10 3 73.7 24.57 2.86 7.30E-02 6.687
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Pression Effective (kg/cm?)

Lugeon =

36.74 L/min/m




PROJECT: BISRI DAM / SECOND PACKAGE Date: 6/17/2014
AICO SONDAGE No.: BHLA 04
TRANCHE ESSAYEE 54.00 m a 57.00 m Manométre 0.50 m
depth to water:  28.10 m
ESSAI DE PERMEABILITE LUGEON
Pression Eau Durée | Lon Perte de Pression
absorbée GuUeIT | pepit 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
4 650 10 3 65 21.67 2.86 6.44E-02 6.796
6.3 730 10 3 73 24.33 2.86 7.23E-02 9.088
4 632 10 3 63.2 21.07 2.86 6.26E-02 6.797
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Pression Effective (kg/cm?)

Lugeon =

25.51 L/min/m




FALLING HEAD
DAR ALHANDASAH NAZH TALEB & PARTNERS consuiting engneers B ISRI DAM BOREHOLE WATER
il gy et Aot —Jl gt & wain)l(la
gty g — /e J DAM FOOTPRINT PERMEABILITY TEST
BHLA4 Pre-T.W.D (m): 2.2 G.W.D (m): 28.1 Date: 10.06.2014
Test Interval 0 to K(m/sec, FHM): 4.2099E-05
’ ’ Time | Drawdown | Time
Diameter of test interval D 86 mm (min) | from R.L (m) | (sec) h/ hg| h;
Pre-test water depth (Pre-T.W.D) /
Groundwater depth (GWD) ho 22 m 0 0.00 0] 11.00 2.20
Length of uncased test interval below the
pre-test water level L 0.8 m 1 0.75 60 | 0.66 | 1.45
Falling Head Method (FHM) 2 1.20 120 | 0.45 | 1.00
3 1.49 180 | 0.32 | 0.71
D2 L Hl 4 172 240 | 0.22 | 0.48
(Tn/sec) - 8L(t2 tl) D Hz) 5 2.10 300 | 0.05 | 0.10
H1 0.71 m
H2 0.1 m
tl (as per graph) 180 sec.
t2 300 sec.
Log Time (sec)
10 100 1000 10000
0.70
2
0.60
0.50
0.40
o
s
=
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 Pe rVI 0 u S
1.00E-08 1.00E-12 Impervious




FALLING HEAD
DAR ALHANDASAH NAZH TALEB & PARTNERS consuiting engneers BISRI DAM BOREHOLE WATER
il iy omnd Aot — gt A wain)||
il iidlyannd 4BPUY ——ln S S Jla DAM FOOTPRINT PERMEABILITY TEST
BHLA4 Pre-T.W.D (m): 5.5 G.W.D (m): 28.1 Date: 11.06.2014
Test Interval 6 to 9 K(m/sec, FHM): 5.3063E-07
’ ’ Time | Drawdown | Time
Diameter of test interval D 86 mm (min) | from R.L (m) | (sec) h/ hg| h;
Pre-test water depth (Pre-T.W.D) /
Groundwater depth (GWD) ho 23 m 0 0.00 0 ]1.00)550
Length of uncased test interval below the
pre-test water level L 3 m 1 0.36 60 | 0.93 1514
Falling Head Method (FHM) 2 044 | 120 | 092|506
3 0.54 180 | 0.90 | 4.96
D L Hl 4 0.69 240 | 0.87 | 4.81
(Tn/sec) - a1 (t2—t1 D H? 5 0.78 300 | 0.86 | 4.72
( ) 6 0.86 360 | 0.84 | 4.64
H1 3.83 m 7 0.89 420 | 0.84 | 4.61
H2 151 m 9 0.99 540 | 0.82 | 4.51
t1 (as per graph) 780 sec. 11 1.37 660 | 0.75 | 4.13
t2 2700 sec. 13 1.67 780 | 0.70 | 3.83
15 1.82 900 | 0.67 | 3.68
Log Time (sec)
16 1.94 960 [ 0.65 | 3.56
10 100 1000 100001 47 206 | 1020 0.63 | 3.44
1.00
L 2 18 2.11 1080 | 0.62 | 3.39
0.90
19 2.13 1140 | 0.61 | 3.37
0.80
20 2.24 1200 | 0.59 | 3.26
0.70
25 2.28 1500 | 0.59 | 3.22
0.60
30 3.10 1800 | 0.44 | 2.40
o
< 050
< 35 3.46 2100 | 0.37 | 2.04
0.40
40 3.82 2400 | 0.31 | 1.68
0.30
45 3.99 2700 | 0.27 | 1.51
0.20 50 4.23 3000 | 0.23 | 1.27
0.10 55 452 3300 0.18 | 0.98
0.00 60 4.92 3600 | 0.11 | 0.58
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




FALLING HEAD
DAR ALHANDASAH NAZH TALEB & PARTNERS consuiting engneers BISRI DAM BOREHOLE WATER
it = ilyonnd bty U b & wmin)l)|
Lyl =iy onnd AR — S St Jla DAM FOOTPRINT PERMEABILITY TEST
BHVR4 Pre-T.W.D (m): 0 G.W.D (m): 2.25 Date: 09.06.2014
Test Interval 0 to 3 K(m/sec, FHM): 2.9634E-07
’ ’ Time | Drawdown | Time
Diameter of test interval D 86 mm (min) | from R.L (m) | (sec) h/ hg| h;
Pre-test water depth (Pre-T.W.D) /
Groundwater depth (GWD) ho 2.25 m 0 0.00 0 1.00 | 2.25
Length of uncased test interval below the
pre-test water level L 0.75 m 1 0.06 60 | 0.97 | 2.19
Falling Head Method (FHM) 2 011 120 | 0.95 | 215
3 0.13 180 | 0.94 | 2.12
D L Hl 4 0.15 240 | 0.93 | 2.10
(Tn/sec) - a1 (t2—t1 D Ln(Hz) 5 0.17 300 | 0.92 | 2.08
( ) 6 0.19 360 | 0.92 | 2.06
H1 2.12 m 7 0.21 420 | 0.91 | 2.04
H2 2.01 m 9 0.23 540 | 0.90 | 2.02
t1 (as per graph) 180 sec. 11 0.24 660 | 0.89 | 2.01
t2 660 sec. 13 0.25 780 [ 0.89 | 2.00
15 0.25 900 ( 0.89 | 2.00
Log Time (sec)
10 100 1000 10000
0.98
4
0.97
0.96
0.95
0.94
o
S 093
=
0.92
0.91
0.90
0.89 t“o
0.88
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




FALLING HEAD
DAR ALHANDASAH NAZH TALEB & PARTNERS consuiting engneers BISRI DAM BOREHOLE WATER
it = ilyonnd bty U b & wmin)l)|
Lyl =iy onnd AR — S St Jla DAM FOOTPRINT PERMEABILITY TEST
BHVR4 Pre-T.W.D (m): 5 G.W.D (m): 2.25 Date: 08.06.2014
Test Interval 3 to 6 K(m/sec, FHM): 1.4293E-07
’ ’ Time | Drawdown | Time
Diameter of test interval D 86 mm (min) | from R.L (m) | (sec) h/ hg| h;
Pre-test water depth (Pre-T.W.D) /
Groundwater depth (GWD) ho 2.25 m 0 0.00 0 1.00 | 2.25
Length of uncased test interval below the
pre-test water level L 3 m 1 0.05 60 | 0.982.20
Falling Head Method (FHM) 2 0.07 | 120 | 097 | 218
3 0.10 180 | 0.95 | 2.15
D L Hl 4 0.13 240 | 0.94 | 2.12
K(Tn/sec) - a1 (t2—t1 Ln D Ln(Hz) 5 0.15 300 | 0.93 | 2.10
( ) 6 0.18 360 | 0.92 | 2.07
H1 2.18 m 7 0.21 420 | 0.91 | 2.04
H2 2 m 9 0.23 540 | 0.90 | 2.02
t1 (as per graph) 120 sec. 11 0.25 660 | 0.89 | 2.00
t2 780 sec. 13 0.25 780 [ 0.89 | 2.00
Log Time (sec)
10 100 1000 10000
0.99
0.98 °
0.97 4
0.96
0.95
o 0.94
s
< 093
0.92
0.91
0.90
0.89
4
0.88
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




FALLING HEAD
DAR ALHANDASAH NAZH TALEB & PARTNERS consuiting engneers BISRI DAM BOREHOLE WATER
il itpoond bl — L & wminl
Lyl =iy onnd AR — S St Jla DAM FOOTPRINT PERMEABILITY TEST
BHVR4 Pre-T.W.D (m): 5 G.W.D (m): 2.25 Date: 09.06.2014
Test Interval 6 to 9 K(m/sec, FHM): 1.2704E-07
’ ’ Time | Drawdown | Time
Diameter of test interval D 86 mm (min) | from R.L (m) | (sec) h/ hg| h;
Pre-test water depth (Pre-T.W.D) /
Groundwater depth (GWD) ho 2.25 m 0 0.00 0 1.00 | 2.25
Length of uncased test interval below the
pre-test water level L 3 m 1 0.07 60 | 0.7 218
Falling Head Method (FHM) 2 011 120 | 0.95 | 2.14
3 0.13 180 | 0.94 | 2.12
D L Hl 4 0.15 240 | 0.93 | 2.10
(Tn/sec) - a1 (t2—t1 n D Ln(Hz) 5 0.18 300 | 0.92 | 2.07
( ) 6 0.20 360 | 0.91 | 2.05
H1 2.14 m 7 0.21 420 | 0.91 | 2.04
H2 2.01 m 9 0.23 540 | 0.90 | 2.02
t1 (as per graph) 120 sec. 11 0.24 660 | 0.89 | 2.01
t2 660 sec. 13 0.24 780 | 0.89 | 2.01
Log Time (sec)
10 100 1000 10000
0.98
0.97 '
0.96
0.95 9
0.94
o
S 093
=
0.92
0.91
0.90
=
0.89
0.88
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




i DAR ALHANDASAH NAZH TALEB & PARTNERS consuiting engneers B ISRI DAM ng\éhgﬁEkﬁﬁTDER
il iyt albpisg U a i & wminl 2 DAM FOOTPRINT PERMEABILITY TEST
BHVR4 Pre-T.W.D (m): 9 G.W.D (m): 2.25 Date: 10.06.2014
Test Interval 9 to 12 K(m/sec, FHM): 4.1182E-08
Diameter of test interval D 86 mm ;I'r:?ne) frlz;?ﬁ(,jﬁvgnr;) ;I'siem; h/ hg| h;
C e e et ey "’ . n [ o] o [0 ]ifess
I[;?:_gt;g;tovaspeialzsgltest interval below the L 3 m 1 003 60 | 0.99 | 2.22
Falling Head Method (FHM) 2 003 | 120 | 098|222
3 0.04 180 | 0.98 | 2.21
D2 4 0.04 240 | 0.98 | 2.21

K(-m/sec) i 8L(t2-t1) 2

il Y
[n Ln(Hz)

H1 2.22 m
H2 221 m
tl (as per graph) 60 sec.
t2 180 sec.

10 100

ht/h0

Log Time (sec)

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 Impervious




K (m/sec) ~

D2

i DAR ALHANDASAH NAZH TALEB & PARTNERS consuting engneers BISRI DAM BC')::E,:QFE%:TDER
il iyt albpisg U a i & wminl 2 DAM FOOTPRINT PERMEABILITY TEST
BHVR4 Pre-T.W.D (m): 7 G.W.D (m): 2.25 Date: 10.06.2014
Test Interval 12 to 15 K(m/sec, FHM): 8.2364E-08
Diameter of test interval D 86 mm ;I'r:?ne) frlz;?ﬁ(,jﬁvgnr;) ;I'siem; h/ hg| h;
e e iy : n o] ew [ o]
I[;?:_gt;g;tovaspeialzsgltest interval below the L 3 m 1 003 60 | 0.99 | 2.22
Falling Head Method (FHM) 2 004 | 120 | 098|221
3 0.04 180 | 0.98 | 2.21

8L(t2—t1)

il Y
[n ; Ln(Hz)

H1 2.22 m
H2 221 m
tl (as per graph) 60 sec.
t2 120 sec.

ht/h0

0.00

100

Log Time (sec)

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 Impervious




FALLING HEAD
DAR ALHANDASAH NAZH TALEB & PARTNERS consuiting engneers BISRI DAM BOREHOLE WATER
dpdl =l w:ﬂdg i -—-JU:d—n d_wm.q“ |a
gl el o il — —H J DAM FOOTPRINT PERMEABILITY TEST
BHVR4 Pre-T.W.D (m): 10 G.W.D (m): 2.25 Date: 10.06.2014
Test Interval 15 to 18 K(m/sec, FHM): 2.7393E-08
’ ’ Time | Drawdown | Time
Diameter of test interval D 86 mm (min) | from R.L (m) | (sec) h/ hg| h;
Pre-test water depth (Pre-T.W.D) /
Groundwater depth (GWD) hy 2.25 m 0 0.00 0 1.00 | 2.25
Length of uncased test interval below the
pre-test water level L 3 m 1 0.01 60 | 1.00 ] 2.24
Falling Head Method (FHM) 2 0.01 120 | 1.00 | 2.24
3 0.02 180 | 0.99 | 2.23
D? L Hi. [+ | o [ESEE
(Tn/sec) - a1 (t2—t1 D Ln(Hz) 5 0.02 300 | 0.99 | 2.23
( ) 6 0.03 360 | 0.99 | 2.22
H1 2.23 m 7 0.04 420 | 0.98 | 2.21
H2 221 m 9 0.04 540 | 0.98 | 2.21
tl (as per graph) 180 sec.
t2 540 sec.
Log Time (sec)
10 100 1000 10000
1.00
1.00
*
0.99
0.99
0.99
o
s
=
0.99
0.99
0.98
0.98 \
0.98

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 Impervious




D2

i DAR ALHANDASAH NAZH TALEB & PARTNERS consuiting engneers B ISRI DAM ng\éhg\lek\;\E:EER
il iyt albpisg U a i & wminl 2 DAM FOOTPRINT PERMEABILITY TEST
BHVR4 Pre-T.W.D (m): 11 G.W.D (m): 2.25 Date: 10.06.2014
Test Interval 18 to 21 K(m/sec, FHM): 4.0997E-08
Diameter of test interval D 86 mm ;I'r:?ne) frlz;?ﬁ(,jﬁvgnr;) ;I'siem; h/ hg| h;
C e e et ey "’ . n [ o] o [0 ]ifess
I[;?:_gt;g;tovaspeialzsgltest interval below the L 3 m 1 0.02 60 | 0.99 | 2.23
Falling Head Method (FHM) 2 003 | 120 | 099 | 223
3 0.03 180 | 0.99 | 2.22

K(-m/sec) i 8L(t2-t1) 2

il Y
[n Ln(Hz)

H1 2.23 m
H2 222 m
tl (as per graph) 60 sec.
t2 180 sec.

10 100

ht/h0

Log Time (sec)

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 Impervious




i DARALHANDASAH NAZH TALEB & PARTNERS cors.trg egreets
gy oy o a4 _wainl )l

BISRI DAM

FALLING HEAD

DAM FOOTPRINT

BOREHOLE WATER
PERMEABILITY TEST

BHVR4 Pre-T.W.D (m): 7 G.W.D (m): 2.25 Date: 10.06.2014
Test Interval 21 to K(m/sec, FHM): 4.1183E-08
h } Time | Drawdown | Time
Diameter of test interval D 86 mm (min) | from R.L (m) | (sec) h/ hg| h;
Pre-test water depth (Pre-T.W.D) /
Groundwater depth (GWD) ho 2.25 m 0 0.00 0 1.00 | 2.25
Length of uncased test interval below the
pre-test water level L 3 m 1 0.02 60 | 0.99]2.23
Falling Head Method (FHM) 2 0.04 | 120 | 098|222
3 0.04 180 | 0.98 | 2.21
D L H 1 4 0.05 240 | 0.98 | 2.20
(Tn/sec) o a1 (t2—t1 D Ln(Hz) 5 0.05 300 | 0.98 | 2.20
( ) 6 0.05 360 | 0.98 | 2.20
H1 2.23 m 7 0.05 420 | 0.98 | 2.20
H2 2.2 m 9 0.05 540 | 0.98 | 2.20
t1 (as per graph) 60 sec. 11 0.06 660 | 0.98 | 2.20
t2 420 sec. 13 0.06 780 [ 0.98 | 2.20
15 0.06 900 | 0.98 | 2.20
Log Time (sec)
10 100 1000 10000
0.99
0.99 <
0.99
0.99
0.98
o
<
=
0.98
0.98
0.98
0.98 :r
0.97
Water Permeability (m/sec) Relative Permeability
1.00E-03 1.00E-05 Pervious Se m | _ PerVi ous
1.00E-08 1.00E-12 Impervious




FALLING HEAD
DAR ALHANDASAH NAZH TALEB & PARTNERS consuiting engneers B ISRI DAM BOREHOLE WATER
it = ilyonnd bty U b & wmin)l)|
Lyl =iy onnd AR — S St Jla DAM FOOTPRINT PERMEABILITY TEST
Pre-T.W.D (m): 17 G.W.D (m): 2.25 Date: 10.06.2014
Test Interval 24 to 27 K(m/sec, FHM): 1.0437E-07
’ ’ Time | Drawdown | Time
Diameter of test interval D 86 mm (min) | from R.L (m) | (sec) h/ hg| h;
Pre-test water depth (Pre-T.W.D) /
Groundwater depth (GWD) ho 2.25 m 0 0.00 0 | 100|225
Length of uncased test interval below the
pre-test water level L 3 m 1 0.04 60 | 0.98]2.21
Falling Head Method (FHM) 2 0.07 120 | 0.97 | 218
3 0.08 180 | 0.96 | 2.17
D2 L Hl 4 0.09 240 | 0.96 | 2.16
K(Tn/sec) - a1 (t2—t1 Ln D Ln(Hz) 5 0.10 300 | 0.96 | 2.16
( ) 6 0.10 360 | 0.96 | 2.15
H1 2.21 m
H2 2.16 m
tl (as per graph) 60 sec.
t2 300 sec.
Log Time (sec)
10 100 1000 10000
0.99
2
0.98
0.98
o
S 097
=
0.97
0.96
0.96
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




FALLING HEAD
DAR ALHANDASAH NAZH TALEB & PARTNERS consuiting engneers BISRI DAM BOREHOLE WATER
I Y T I
Lyl =iy onnd AR — S St Jla DAM FOOTPRINT PERMEABILITY TEST
Pre-T.W.D (m): 15 G.W.D (m): 2.25 Date: 11.06.2014
Test Interval 27 to 30 K(m/sec, FHM): 1.5985E-07
’ ’ Time | Drawdown | Time
Diameter of test interval D 86 mm (min) | from R.L (m) | (sec) h/ hg| h;
Pre-test water depth (Pre-T.W.D) /
Groundwater depth (GWD) hg 2.25 m 0 0.00 0 | 100|225
Length of uncased test interval below the
pre-test water level L 3 m 1 0.09 60 | 0.96]2.16
Falling Head Method (FHM) 2 0.14 120 | 0.94 211
3 0.18 180 | 0.92 | 2.07
D L Hl 4 0.21 240 | 0.91 | 2.04
(Tn/sec) - a1 (t2—t1 D H? 5 0.23 300 | 0.90 | 2.02
( ) 6 0.25 360 | 0.89 | 2.00
H1 2.11 m 7 0.27 420 | 0.88 | 1.98
H2 1.95 m 9 0.29 540 | 0.87 | 1.96
t1 (as per graph) 120 sec. 11 0.30 660 | 0.86 | 1.95
t2 660 sec. 13 0.31 780 | 0.86 | 1.94
15 0.31 900 | 0.86 | 1.94
Log Time (sec)
10 100 1000 10000
0.98
0.96 L 4
0.94 p
0.92
o
<
=
0.90
0.88
0.86 “
0.84
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




i DARALHANDASAH NAZH TALEB & PARTNERS consuting engheers BISRI DAM BC')::E,:QFE%:TDER
il iyt albpisg U a i & wminl 2 DAM FOOTPRINT PERMEABILITY TEST
Pre-T.W.D (m): 12 G.W.D (m): 2.25 Date: 11.06.2014
Test Interval 30 to 33 K(m/sec, FHM): 8.2551E-08
Diameter of test interval D 86 mm ;I'r:?ne) frlz;?ﬁ(,jﬁvgnr;) ;I'siem; h/ hg| h;
eriiiztw";f;fr d‘;‘;’;h(gvre;'w"))/ ho 225 m 0 0.00 0 |1.00|225
I[;?:_gt;g;tovaspeialzsgltest interval below the L 3 m 1 003 60 | 0.99 | 2.22
Falling Head Method (FHM) 2 0.04 120 | 0.98 | 221
3 0.05 180 [ 0.98 | 2.20
D2 4 0.05 240 | 0.98 | 2.20

K(-m/sec) i 8L(t2-t1)

In L In

D

=)

H1

2.22

H2

2.2

t1 (as per graph)

60

Sec.

t2

180

sec.

10 100

ht/h0

Log Time (sec)

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 Impervious




FALLING HEAD
DAR ALHANDASAH NAZH TALEB & PARTNERS consuiting engneers B ISRI DAM BOREHOLE WATER
il =y end Abopug —Jlba i A wnin)||
gl =il g — S St Jla DAM FOOTPRINT PERMEABILITY TEST
BHVR4 Pre-T.W.D (m): 22.5 G.W.D (m): 2.25 Date: 11.06.2014
Test Interval 33 to 36 K(m/sec, FHM): 1.2411E-07
h } Time | Drawdown | Time
Diameter of test interval D 86 mm (min) | from R.L (m) | (sec) h/ hg| h;
Pre-test water depth (Pre-T.W.D) /
Groundwater depth (GWD) ho 2.25 m 0 0.00 0 1.00 | 2.25
Length of uncased test interval below the
pre-test water level L 3 m 1 0.03 60 | 0.99]2.22
Falling Head Method (FHM) 2 0.05 120 | 0.98 | 2.20
3 0.06 180 | 0.98 | 2.19
K D . L L L (Hl) 4 0.06 240 | 0.97 | 2.19
H1 2.22 m
H2 2.19 m
t1 (as per graph) 60 sec.
t2 180 sec.
Log Time (sec)
10 100 1000 10000
0.99
4
0.99
0.98
0.98
o
S 098
=
0.98
0.98
0.97
0.97
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




i DAR ALHANDASAH NAZH TALEB & PARTNERS consuiting engneers B ISRI DAM ngéhgleﬁ:-PER
il iyt albpisg U a i & wminl 2 DAM FOOTPRINT PERMEABILITY TEST
BHVR4 Pre-T.W.D (m): 28 G.W.D (m): 2.25 Date: 12.06.2014
Test Interval 36 to 39 K(m/sec, FHM): 4.0997E-08
Diameter of test interval D 86 mm ;I'r:?ne) frlz;?ﬁ(,jﬁvgnr;) ;I'siem; h/ hg| h;
C e e et ey "’ . n [ o] o [0 ]ifess
I[;?:_gt;g;tovaspeialzsgltest interval below the L 3 m 1 0.02 60 | 0.99 | 2.23
Falling Head Method (FHM) 2 003 | 120 | 099 | 222
3 0.03 180 | 0.99 | 2.22
D2 4 0.03 240 | 0.99 | 2.22

K(m/sec) i 8L

£2-1)

il Y
[n ; Ln(Hz)

H1 2.23 m
H2 222 m
tl (as per graph) 60 sec.
t2 180 sec.

ht/h0

0.00

100

Log Time (sec)

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 Impervious




BISRI DAM FALLING HEAD
DAR ALHANDASAH NAZH TALEB & PARTNERS consuiting engneers BOREHOLE WATER
it iyt g B sl
Lyl =iy onnd AR — S St Jla DAM FOOTPRINT PERMEABILITY TEST
Pre-T.W.D (m): 31.3 G.W.D (m): 2.25 Date: 12.06.2014
Test Interval 39 to 42 K(m/sec, FHM): 2.7088E-08
h } Time | Drawdown | Time
Diameter of test interval D 86 mm (min) | from R.L (m) | (sec) h/ hg| h;
Pre-test water depth (Pre-T.W.D) /
Groundwater depth (GWD) hg 2.25 m 0 0.00 0 | 100|225
Length of uncased test interval below the
pre-test water level L 3 m 1 0.01 60 | 1.0012.25
Falling Head Method (FHM) 2 0.01 120 | 1.00 | 2.24
3 0.01 180 | 1.00 | 2.24

D2

K(-m/sec) i 8L(t2-t1)

In L In
D

=)

H1 2.25 m
H2 2.24 m
t1 (as per graph) 0 sec.
t2 180 sec.
Log Time (sec)
10 100 1000 10000
1.00
L 2
1.00
1.00
o
£ 100
=
1.00
1.00 LA
1.00

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 Impervious




BISRI DAM FALLING HEAD
DAR ALHANDASAH NAZH TALEB & PARTNERS consuiting engneers BOREHOLE WATER
il iy omnd Aot — gt A wain)||
il iidlyannd 4BPUY ——ln S S Jla DAM FOOTPRINT PERMEABILITY TEST
BHVR4 Pre-T.W.D (m): 18 G.W.D (m): 2.25 Date: 12.06.2014
Test Interval 42 to 45 K(m/sec, FHM): 1.9402E-06
’ ’ Time | Drawdown | Time
Diameter of test interval D 86 mm (min) | from R.L (m) | (sec) h/ hg| h;
Pre-test water depth (Pre-T.W.D) /
Groundwater depth (GWD) ho 2.25 m 0 0.00 0 1.00 | 2.25
Length of uncased test interval below the
pre-test water level L 3 m 1 0.18 60 | 0.82 12,07
Falling Head Method (FHM) 2 031 120 | 0.86 | 1.94
3 0.48 180 | 0.79 | 1.77
D L Hl 4 0.66 240 | 0.71 | 1.59
(Tn/sec) - a1 (t2—t1 D H? 5 0.80 300 | 0.64 | 1.45
( ) 6 0.99 360 | 0.56 | 1.26
H1 1.59 m 7 1.11 420 [ 0.51 | 1.14
H2 0.29 m 9 1.30 540 | 0.42 | 0.95
t1 (as per graph) 240 sec. 11 1.46 660 | 0.35 | 0.79
t2 1200 sec. 13 1.61 780 [ 0.28 | 0.64
15 1.73 900 | 0.23 | 0.52
Log Time (sec)
16 1.77 960 | 0.21 | 0.48
10 100 1000 100001 47 181 |1020]0.19 | 0.44
1.00
* 18 1.86 1080 | 0.17 | 0.39
0.90
19 1.92 1140 | 0.15 | 0.33
0.80
20 1.96 1200 | 0.13 | 0.29
0.70
25 2.01 1500 | 0.11 | 0.24
0.60
30 2.06 1800 | 0.09 | 0.20
o
< 050
< 35 2.08 2100 | 0.08 | 0.17
0.40
40 2.10 2400 | 0.07 | 0.15
0.30
45 2.12 2700 | 0.06 | 0.13
0.20 50 2.13 3000 | 0.05 | 0.12
0.10 N 55 292 3300 | 0.05 | 0.12
0.00 60 2.13 3600 | 0.05 | 0.12

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




FALLING HEAD
DAR ALHANDASAH NAZH TALEB & PARTNERS consuiting engneers B ISRI DAM BOREHOLE WATER
dpdl =l w:ﬂdg i --JU:d—n d_mm.q“ |a
gl il o e e —H J DAM FOOTPRINT PERMEABILITY TEST
BHVR4 Pre-T.W.D (m): 2.25 G.W.D (m): 2.25 Date: 13.06.2014
Test Interval 45 to K(m/sec, FHM): 3.2936E-05
’ ’ Time | Drawdown | Time
Diameter of test interval D 86 mm (min) | from R.L (m) | (sec) h/ hg| h;
Pre-test water depth (Pre-T.W.D) /
Groundwater depth (GWD) hg 2.25 m 0 0.00 0 | 100|225
Length of uncased test interval below the
pre-test water level L 3 m 1 1.20 60 | 0.4711.05
Falling Head Method (FHM) 2 220 | 120 | 002|005
3 2.24 180 | 0.00 | 0.01
H1 2.25 m
H2 0.01 m
tl (as per graph) 0 sec.
t2 180 sec.
Log Time (sec)
10 100 1000 10000
1.00
0.90
0.80
0.70
0.60
o
< 050
< 2
0.40
0.30
0.20
0.10
0.00 g‘
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: 6/13/2014
AICO SONDAGE No.: BHVR 04
TRANCHE ESSAYEE 48.00 m a 51.00 m Manométre 0.50 m
depth to water: 2.65m
ESSAI DE PERMEABILITE LUGEON
Pression Eau Durée |Longueur perte de Pression
absorbée g Débit Débit AH charge Effective
de Lecture P en de Passe . .
en . (L/min) | (L/min/m) | (bars) (Bars) (bar)
(bars) W (min) en (m) 3 P _J+AH
4 154 10 3 154 5.13 0.315 1.52E-02 4.300
7 96 10 3 9.6 3.20 0.315 9.50E-03 7.305
10 18 10 3 1.8 0.60 0.315 1.78E-03 10.313
7 0 10 3 0 0.00 0.315 0.00E+00 7.315
4 0 10 3 0 0.00 0.315 0.00E+00 4.315
6
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E
£
E 3
S
E
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. B I I o] IR >
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Pression Effective (kg/cm?)

Lugeon =

0.70 L/min/m




PROJECT: BISRI DAM / SECOND PACKAGE Date: 6/13/2014
AICO SONDAGE No.: BHVR 04
TRANCHE ESSAYEE 51.00 m a 54.00 m Manométre 0.50 m
depth to water: 2.65m
ESSAI DE PERMEABILITE LUGEON
Pression Eau Durée |Longueur perte de Pression
absorbée g Débit Débit AH charge Effective
de Lecture P en de Passe . .
en . (L/min) | (L/min/m) | (bars) (Bars) (bar)
(bars) W (min) en (m) 3 P _J+AH
4 132 10 3 13.2 4.40 0.315 1.31E-02 4.302
7 106 10 3 10.6 3.53 0.315 1.05E-02 7.305
10 15 10 3 15 0.50 0.315 1.49E-03 10.314
7 1 10 3 0.1 0.03 0.315 9.90E-05 7.315
4 0 10 3 0 0.00 0.315 0.00E+00 4.315
5
4.5
4 //\
3.5 / \\
— 3
£
£
E 2.5
) \
. 2 / \
o
15 / \
' \
! / doo I N I \
0.5 /«V'
0 —
0 2 4 6 8 10 12

Pression Effective (kg/cm?)

Lugeon =

0.63 L/min/m




PROJECT: BISRI DAM / SECOND PACKAGE Date: 6/14/2014
AlCO SONDAGE No.: BHVR 04
TRANCHE ESSAYEE 57.00 m a 60.00 m Manometre 0.50 m
depth to water: 2.65m
ESSAI DE PERMEABILITE LUGEON
Pression Eau Durée |Longueur Perte de Pression
absorbée g 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
4 732 10 3 73.2 24.40 0.315 7.25E-02 4.243
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Pression Effective (kg/cm?)

Lugeon =

57.51 L/min/m




PROJECT: BISRI DAM / SECOND PACKAGE Date: 6/14/2014
AICO SONDAGE No.: BHVR 04
TRANCHE ESSAYEE 60.00 m a 63.00 m Manométre 0.50 m
depth to water: 2.65m
ESSAI DE PERMEABILITE LUGEON
Pression Eau Durée |Longueur perte de Pression
absorbée g Débit Débit AH charge Effective
de Lecture P en de Passe . .
en . (L/min) | (L/min/m) | (bars) (Bars) (bar)
(bars) W (min) en (m) 3 P _J+AH
3.9 750 10 3 75 25.00 0.315 7.43E-02 4.141
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Pression Effective (kg/cm?)
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60.38 L/min/m




PROJECT: BISRI DAM / SECOND PACKAGE Date: 6/16/2014
AICO SONDAGE No.: BHVR 04
TRANCHE ESSAYEE 63.00 m a 66.00 m Manométre 0.50 m
depth to water: 2.65m
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) W (min) en (m) 3 P _J+AH
4.6 742 10 3 74.2 24.73 0.315 7.35E-02 4.842
60
50 U EE U ISPV _.._.._.._}.,,
7
7
7
e
40 v
./A
7
~~ /7
S 7
E '/'/
§ 30 2
=)
4+ 7
=
‘O
o /
20
10
0
0 2 6 8 10 12

Pression Effective (kg/cm?)

Lugeon =

51.09 L/min/m




PROJECT: BISRI DAM / SECOND PACKAGE Date: 6/16/2014
AICO SONDAGE No.: BHVR 04
TRANCHE ESSAYEE 69.00 m a 72.00 m Manométre 0.50 m
depth to water: 2.65m
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) W (min) en (m) 3 P _J+AH
3.9 790 10 3 79 26.33 0.315 7.82E-02 4.137
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PROJECT: BISRI DAM / SECOND PACKAGE Date: 6/16/2014
AlCO SONDAGE No.: BHVR 04
TRANCHE ESSAYEE 72.00 m a 75.00 m Manometre 0.50 m
depth to water: 2.65m
ESSAI DE PERMEABILITE LUGEON
Pression Eau Durée |Longueur Perte de Pression
absorbée g 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
4 762 10 3 76.2 25.40 0.315 7.54E-02 4.240
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Pression Effective (kg/cm?)

Lugeon =

59.91 L/min/m




PROJECT: BISRI DAM / SECOND PACKAGE Date: 6/16/2014
AICO SONDAGE No.: BHVR 04
TRANCHE ESSAYEE 75.00 m a 78.00 m Manométre 0.50 m
depth to water: 2.65m
ESSAI DE PERMEABILITE LUGEON
Pression Eau Durée |Longueur perte de Pression
absorbée g Débit Débit AH charge Effective
de Lecture P en de Passe . .
en . (L/min) | (L/min/m) | (bars) (Bars) (bar)
(bars) W (min) en (m) 3 P _J+AH
4 789 10 3 78.9 26.30 0.315 7.81E-02 4.237
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PROJECT: BISRI DAM / SECOND PACKAGE Date: 6/18/2014
AICO SONDAGE No.: BHVR 04
TRANCHE ESSAYEE 78.00 m a 81.00 m Manométre 0.50 m
depth to water: 2.65m
ESSAI DE PERMEABILITE LUGEON
Pression Eau Lonaueur Perte de Pression
absorbée g Débit Débit AH charge Effective
de Lecture P de Passe . .
en (L/min) | (L/min/m) | (bars) (Bars) (bar)
(bars) L en (m) J P -J+AH
4 800 3 80 26.67 0.315 7.92E-02 4.236
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Pression Effective (kg/cm?)
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PROJECT: BISRI DAM / SECOND PACKAGE Date: 6/18/2014
AICO SONDAGE No.: BHVR 04
TRANCHE ESSAYEE 81.00 m a 84.00 m Manométre 0.50 m
depth to water: 2.65m
ESSAI DE PERMEABILITE LUGEON
Pression Eau Lonaueur Perte de Pression
de Lecture P absorbée de Igasse Débit Débit AH charge Effective
en (L/min) | (L/min/m) | (bars) (Bars) (bar)
(bars) L en (m) J P -J+AH
4 805 3 80.5 26.83 0.315 7.97E-02 4.235
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APPENDIX5.  GROUNDWATER MEASUREMENTS INCLUDING
DAILY 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 - July 2014 A5




BISRI DAM PIEZOMETRIC SURVEY DATED JUNE 09, 2014

Piezometer Depth of groundwater table (m) from NGL (Updated on Depth of groundwater table as
the NGL (June 09, 2014) December 2013) project level (June 09, 2014)
BDC-2 26.71 443.16 416.5
BDC-3 12.19 428.353 416.2
BDC-4 16.6 428.585 412.0
BDC-5 45.33 454.435 409.1
BDC-6 21.58 417.86 396.3
BDC-7 7.11 416.33 409.2
BDC-8 41.23 440.584 399.4
BCD-9 26.61 422.417 395.8
BCD-12 18.04 413.74 395.7
BDC-13 15.23 410.7 395.5
BDC-18 2.8 398.35 395.6
BDC-26 73.38 437.8 364.4
BDC-27 50.9 433.202 382.3
BDC-28 36.42 439.6 403.2
BDC-32 59.51 490.22 430.7
EV2 4.55 401.7 397.15
EV3 0.25 398.29 398.04
EV7 Artesian flow 396 Artesian flow
EV10 20.3 420.2 399.9
VF2 5.88 414.92 409.04
VF3 5.57 414.45 408.88
VF4 6.08 419.19 413.11
BHVL1 0.71 396.57 395.86
BHLAL 35.9 431.5 395.6
BHLA2 55.05 459.4 404.35
BHVR3 9.15 413.8 404.65
BHVR5 10.29 414.37 404.08
BHRA3 25.48 430.25 404.77
BHRA1 39 441.98 402.98
BHVR2 9.51 414.09 404.58
BHRA2 100.5 490.25 389.75
BHRA4 36.7 449.85 413.15
BHVR1 9.35 413.97 404.62
BHLA3 29.1 425.27 396.17
BHLA4 27.75 424.18 396.43
BHVR4 2.12 398.14 396.02




BISRI DAM PIEZOMETRIC SURVEY DATED JUNE 19, 2014

Piezometer Depth of groundwater table (m) from NGL (Updated on Depth of groundwater table as
the NGL (June 19, 2014) December 2013) project level (June 19, 2014)
BDC-2 26.63 443.16 416.5
BDC-3 12.14 428.353 416.2
BDC-4 16.4 428.585 412.2
BDC-5 45.5 454.435 408.9
BDC-6 21.71 417.86 396.2
BDC-7 7.15 416.33 409.2
BDC-8 41.6 440.584 399.0
BCD-9 26.45 422.417 396.0
BCD-12 17.95 413.74 395.8
BDC-13 15.25 410.7 395.5
BDC-18 2.6 398.35 395.8
BDC-26 73.5 437.8 364.3
BDC-27 50.75 433.202 382.5
BDC-28 36.4 439.6 403.2
BDC-32 59.3 490.22 430.9
EV2 3.9 401.7 397.8
EV3 0.26 398.29 398.03
EV7 Artesian flow 396 Artesian flow
EV10 20.4 420.2 399.8
VF2 6 414.92 408.92
VF3 5.99 414.45 408.46
VF4 5.99 419.19 413.2
BHVL1 0.5 396.57 396.07
BHLAL 35.65 431.5 395.85
BHLA2 55 459.4 404.4
BHVR3 9.3 413.8 404.5
BHVR5 9.5 414.37 404.87
BHRA3 25.68 430.25 404.57
BHRA1 39.15 441.98 402.83
BHVR2 9.68 414.09 404.41
BHRA2 100.8 490.25 389.45
BHRA4 36.73 449.85 413.12
BHVR1 9.33 413.97 404.64
BHLA3 29.4 425.27 395.87
BHLA4 28.1 424.18 396.08
BHVR4 2.25 398.14 395.89




BISRI DAM PIEZOMETRIC SURVEY DATED JUNE 30, 2014

Piezometer Depth of groundwater table (m) from NGL (Updated on Depth of groundwater table as
the NGL (June 30, 2014) December 2013) project level (June 30, 2014)
BDC-2 26.52 443.16 416.6
BDC-3 12.26 428.353 416.1
BDC-4 16.32 428.585 412.3
BDC-5 45.56 454.435 408.9
BDC-6 21.69 417.86 396.2
BDC-7 7.08 416.33 409.3
BDC-8 41.59 440.584 399.0
BCD-9 26.47 422.417 395.9
BCD-12 17.91 413.74 395.8
BDC-13 15.38 410.7 395.3
BDC-18 2.48 398.35 395.9
BDC-26 73.72 437.8 364.1
BDC-27 50.69 433.202 382.5
BDC-28 36.21 439.6 403.4
BDC-32 59.45 490.22 430.8
EV2 3.79 401.7 397.91
EV3 0.18 398.29 398.11
EV7 Artesian flow 396 Artesian flow
EV10 20.31 420.2 399.89
VF2 6.1 414.92 408.82
VF3 6.13 414.45 408.32
VF4 6.17 419.19 413.02
BHVL1 0.61 396.57 395.96
BHLAL 35.78 431.5 395.72
BHLA2 5.8 459.4 404.27
BHVR3 9.1 413.8 404.7
BHVR5 9.4 414.37 404.97
BHRA3 25.79 430.25 404.46
BHRA1 39.33 441.98 402.65
BHVR2 9.72 414.09 404.37
BHRA2 101.2 490.25 389.05
BHRA4 36.88 449.85 412.97
BHVR1 9.23 413.97 404.74
BHLA3 29.32 425.27 395.95
BHLA4 28.11 424.18 396.07
BHVR4 2.2 398.14 395.94




BHVR1 DATE Morning Evening
5/23/2014 9 13
5/24/2014 9.1 12
5/26/2014 9.15 22
5/27/2014 9.15 6
5/28/2014 9.1 17
5/29/2014 9.19 31
5/30/2014 9.22 18.13
5/31/2014 9.15 9.5

6/2/2014 9.3 9.2
6/3/2014 9.15 9.3
6/4/2014 9.13 9.18
6/5/2014 9.26

6/6/2014 9.18




BHLA3 DATE Morning Evening

5/31/2014 dry
6/2/2014 dry dry
6/3/2014 dry dry
6/4/2014 dry dry
6/6/2014 dry 28.1
6/7/2014 28.4 29.13
6/9/2014 28.73 29.13
6/10/2014 28.47




BHLA4 DATE Morning Evening

6/10/2014 1.9
6/11/2014 dry 12.6
6/12/2014 dry dry
6/13/2014 dry 19.9
6/14/2014 24.6 27.15
6/16/2014 28.1 28.6
6/17/2014 28.3




BHVR4 DATE Morning Evening

6/9/2014 1
6/10/2014 2 0.8
6/11/2014 15 0.8
6/12/2014 1 2
6/13/2014 1.8 2.3
6/14/2014 2.34 2.4
6/16/2014 241 2.35
6/17/2014 2.55 2.58
6/18/2014 2.55 2.25
6/19/2014 2.55 2.52




APPENDIX 6.  LIST OF SAMPLING & LABORATORY TESTING
(SECOND PACKAGE)
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Bisri Dam Laboratory Testing Program - Second Package
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Bisri Dam Laboratory Testing Program - Second Package
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2 n
99.4-99.7 Chocolate brown MARLSTONE. 1] 1 11 1
: March 15 -
BHRA1 136-136.2 Core Bluish grey MARLSTONE. April 08, 1 1
Bluish grey fossiliferous sandy
142.5-142.7 LIMESTONE. 2014 1 1 11 1 1
22.5-22.65 Beige very sandy marly LIMESTONE 1] 1
BHRA3 525527 |~ | Bluish grey calcareous MARLSTONE March 17 - 1 1
76.5-76.85 Bluish grey fossiliferous calcareous 28, 2014 1l 1] 1] 1 1| 1
' ' MARLSTONE
BHRA4 [ 72-72.1 [Core | Bluish grey very sandy MARLSTONE | 26.05.2014 1 1 1
36.5-36.8 Light cream to white sandy LIMESTONE . 1 11 1] 1 1
g y April 04 -
BHRA2| 89.8-90.05 | Core Beige sandy marly LIMESTONE May 10, 1 1 1 1| 1
Bluish grey sandy calcareous 2014
136.8-137.1 MARLSTONE 1 1 1f 1 1
Total of 10 rock and 10 soil samples.
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