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Disclaimer

The designations employed and the presentation of materials in this present
document do not imply the expression of any opinion whatsoever on the part of
the Nile Basin Initiative nor the Eastern Nile Technical Regional Office concerning
the legal or development status of any country, territory, city or area or its
authorities, or concerning the delimitation of its frontiers or boundaries.
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LIST OF ABBREVIATIONS AND ACRONYMS

Fiscal Year:
Egypt: 01 July - 30 June
Ethiopia: 08 July — 07 July

Sudan: calendar year

MEASURES

Km = kilometre

Km? = square kilometre

m = metre

m3 = cubic metre

mm = millimetre

Mm?3 = million cubic metres

BCM = billion cubic metres

1 ha = 2.38 feddans

1 feddan = 0.42 ha

ABBREVIATIONS

ADB/F African Development Bank/Fund
AGS Addis Geo Systems

ANRS Amhara National Regional State
API Aerial Photo Interpretation
ARBID/MPS Abbay River Basin Integrated Development Master Plan
ASTM American Society for Testing of Materials
BCM Billion Cubic Meters = 1 km?
B/C ratio Benefit Cost ratio

BH Borehole

BS British Standards
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CEC
Cs

DC
DCTP1
DTP
ResTP
DCoTP1
DIU
DOCS
dS/m
d/s

EC
EIA
EIRR
EMA
ENCOM
ENPV
ENTRO
ENSAP
ENSAPT
ENCOM
EPMS
ESP
ESCP
EWA
FAO
FNPV
FIRR

G

Cation Exchange Capacity
Complementary Surveys

Direct electrical current

Dinger canal Test pit 1

Dinger test pit

Pump station test pit

Dinger construction material test pit 1
Dams Implementation Unit (Sudan)
Date of Commencement of Services
deci-Siemens per meter

downstream

Electrical conductivity

Environmental Impact Assessment
Economic Internal Rate of Return
Ethiopian Mapping Agency

Eastern Nile Council of Ministers
Economic Net Present Value

Eastern Nile Technical Regional Office
Eastern Nile Subsidiary Action Program
Eastern Nile Subsidiary Action Program Team
Eastern Nile Council of Ministers
Environmental Protection Monitoring Strategy
Exchangeable Sodium percentage
Ethiopian Standard Code of Practice
Ethiopian Water Authority

Food and Agriculture Organization
Financial Net Present Value

Financial Economic Rate of Return

Gravity
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GFDRE Government of the Federal Democratic Republic of Ethiopia
GOE Government of Egypt
GOSs Government of Sudan
GPS Geographical Positioning System
GRP Glass reinforced polyester
GTz German Technical Cooperation Agency
Ha hectare
HDPE high density poly ethylene
HP hydro power
HQ High Quality (classification for drilling core)
ICCON International Consortium for Co-operation on the Nile
ICT International Consultants and Technocrats Pvt LtD
IEE Initial Environmental Examination
ISL Isambert Salembier Lino Consultants
LUT Land Utilisation Type
LUR Land Use Requirement
masl Meters above sea level
MC Main Conveyor
MCA multi-criteria analysis
mcm Million Cubic Meters
MoIWR Ministry of Irrigation and Water Resources (Sudan)
MoWR Ministry of Water Resources (Ethiopia)
mS micro Siemens
N1, N2 Land suitability classes
NBI Nile Basin Initiative
NEDECO Netherlands Engineering Consultants (Consulting Firm)
NELSAP Equatorial Lakes Subsidiary Action Programme
NELT North East Lake Tana
NGO Non-Governmental Organization
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Nile-SEC
Nile-COM
NQ

OIDA
ONRS

o&M

PA
PF
PFS
PMO
PS
RfP
RQD
S1,S2,S3
SAP
SAR
SEIA
SDS
SPT
SPT-N
SVP
TAMS
tc

Te
TCC
TDS
TLU

TOR

NBI Secretariat

Nile Council of Ministers

Normal Quality (classification of drilling core)

Oromia Irrigation Development Authority

Oromia National Regional State

Operation and Maintenance

Pumping

Peasant Association

Pre-feasibility

Pre-feasibility Study

Project Management Office

Pump station

Request for Proposal

Rock Quality Designation

Land suitability classes

Subsidiary Action Programmes

Sodium Adsorption Ration

Social and Environmental Impact Assessment

Small Disturbed Sample

Standard Penetration Test

Standard Penetration Test-Normal

the Shared Vision Programme
Tippets-Abbett-McCarthy-Stratton Engineers and Architects
ton of cane

time of concentration (only used in hydrological calculations)
Technical Coordinating Committee

Total Dissolved Solids

Tropical Livestock Unit (metabolic weight equivalence)

Terms of Reference
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TRBID/MPS Abbay River Basin Integrated Development Master Plan
TTB2 a set of geological formations

UA Unit of Account

u/s upstream

USBR United States Bureau of Reclamation

UTM Universal Transverse Mercator

VES Vertical Electric Sounding

WAPCOS Water and Power Consultancy Services (India) Ltd.
wWB World Bank

WRMP Water Resources Management Policy

WUA Water Users Association

WWD&SE Water Works Design and Supervision Enterprise

CONVERSION FACTORS
0.42 ha = 1.00 feddan
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1. INTRODUCTION

1.1 General

This Geophysical investigation report is prepared as per the contract agreement made with
Metaferia Consulting Engineers to carryout detail surface electrical resistivity survey using the
most frequently employed technique, namely Vertical Electrical Soundings at Dinger Bereha
(Kobo Bereha) Irrigation Project Weir site.

The geophysical investigation was carried out from April 23 to 27, 2009. A total of eight
Vertical Electrical Soundings (VES) were made, with the aim of determining the thickness of the
overburden material, depth of the bed rock and anticipating the quality of the rock (degree of
weathering) which of course supplement the geotechnical investigation.

1.2 Location, Topography and Accessibility of the Project Area

Dinger Bereha (Kobo Bereha) Irrigation Project Weir site is located on Didessa river in Oromia
Regional State, Illubabor zone, it is accessible after driving 14 km along all weather road that
runs to Nekemte, and then turning to the north-west and following the gravel road about 51km
up to site I (resettlement village of western Harerge peasants).The last 14 km are hardly
accessible by 4WD. The topography of the area is undulating and incised by gullies, the right
bank was accessed by boat. The average elevation of the site is about 1248m.The land in the
vicinity of river is extensively covered with thick forest and savannah grass.

1.3 Geology of the Area

Detail geological information or mapping was not made, however from field observation, the
study area is dominated by Precambrian basement (granitic gneiss) overlain by a succession
of alluvial unconsolidated sediments of varying grain size and sorting .Exposure of the
basement rocks prevail on the river beds of the weir site and at the creek about 300m before
reaching the site .

2. GEOPHYSICAL SURVEY

Geophysical survey has long been utilized by geologist, engineering geologist, and hydro
geologist to determine indirectly the extent and nature of the geologic materials beneath the
surface. In order to supplement the geotechnical investigation and also to provide additional
subsurface information, geophysical survey namely, Vertical Electrical Sounding/VES was
conducted.

2.1 Vertical Electrical Sounding /VES/ Survey

The Vertical Electrical Sounding (VES) or electrical drilling as it is often called is a technique by
which depth investigations are made. It furnishes detailed information on the vertical
succession of the various layers, their individual thicknesses and true resistivities. The basis for
making VES is that by expanding the distance of the electrode spacing between readings a
deeper vertical penetration or probing will be achieved.

MCE BRLi
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2.2 Objectives of the Geophysical Survey

The electrical resistivity/VES survey was aimed at:-

e Determining the nature and thickness of the overburden materials

e Estimating the depth to the bedrock

e Determining the quality of the bedrock, based on its resistivity value

e Identifying different lithological units

2.3 Survey Layout and Volume of Work

A total of eight Vertical Electrical Soundings (VESs) were conducted at the weir site. The VESs
were conducted along the centre lines of the two proposed weirs (up and down stream).
Specifically the resistivity investigation was conducted along two mutually parallel lines (up and
down stream weir axis's) laid down perpendicular to Didessa river. On each lines four VESs

were carried out, two at the right bank and the remaining two at the left bank.

The coordinates of each VESs were determined by the geotechnical expert. To facilitate their
identification and orientation a hand held GPS was used.

presented by the following table.

Table 1 Summary of VES Survey

15

The total volume of the survey is

Number of )
Survey Area VES VES No UTM coordl_nate of
VES Points
Conducted

0203675E
VESL 0983580N

Upstream 4
weir axis 0203691F
VES2 0983550N
0203692E
VES3 0983375N
0203712E
VES4 0983323N
0203508E
VESS 0983546N

Downstream 4
weir axis 0203499E
VES6 0983482N
0203530E
VES? 0983303N
0203543E
VESS 0983274N

Total 8
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2.4 Instrumentation, Field Procedure, Data Processing and
Presentation

2.4.1 Instrumentation

The instrument used during the survey was a portable integrated (transmitter and receiver in
one unit) resistivity meter, Terrameter (SAS 300C) powered by 12V battery. It has stacking and
digital (LCD) readout features i.e., during resistivity survey it automatically calculates AV/I and
displays the resistance either in ohms or milliohms.

2.4.2 Field Procedure, Data Processing and Presentation

Symmetrical Schlumberger electrode configuration was used during the survey. In this type of
VES survey electric current is injected into the ground by means of two outer current
electrodes, and the resulting potential difference or potential drop is measured by a second pair
of potential electrodes placed near the centre of the current electrodes. A series of
measurements are taken by progressively increasing the current electrode separation.
Increasing or expanding the electrodes causes an increase in the fraction of the injected current
that penetrates below a given depth, and this results a deeper vertical penetration or probing.

The maximum electrode separation (AB/2) used was 45m, it is based on the depth of interest
(at least 30 meters) and subsurface geology. The sounding curve which is a plot of apparent
resistivity versus half the distance between the current electrodes (AB/2), is readily plotted in
the field (on a double logarithm coordinates with a module of 62.5mm), this is done because if
any error is detected it could easily be corrected by taking repeated measurements.

The sounding curves collected in the field were initially interpreted by two layer master curves
and auxiliary point charts (curve matching) the layer parameters obtained by curve matching
have been used as a starting model (initial guess) in an iterative least squares inversion
program, RESIST. (Velpen, 1988). In order to arrive at accurate and reasonable conclusion,
the VES curves were interpreted in terms of the knowledge of the local geology.

To have a clear view of the subsurface geology, geo-electric section were constructed by
correlating the interpreted true resistivities and thicknesses of adjacent soundings .The section
shows both lateral and vertical variation of resistivity which could be related to different
lithologies.

3. RESULTS AND INTERPRETATION

3.1 Upstream Weir Site

On the geo-electric section Fig 1, the interpreted top superficial layers are not shown due to
their smaller thicknesses (less than 1m), rather the dominant and thick layers of geologic and
geotechnical importance, are presented on the section. An interested reader can find detail
interpreted layer parameters and probable lithologies of all VESs on Annex-1.

At the investigated site (up steam weir axis) the traverse line/weir axis along which the section
is constructed is orienting in a N-S direction .Along the profile four VESs namely VES1, VES2
(right bank) and VES3, VES4 (left bank) were carried out. The total length of the surveyed line
is 275 meters.

The geo-electric section (Fig. 1) clearly delineates three resistivity layers. The first layer
resistivity value is about 11 Ohm-m and the thickness varies between 4m and 1.8m. It is
relatively thin (1.8m) at VES4 (left bank), it gets progressively thicker (4m) towards VES1 -
VES2. This horizon represents the alluvial soil that covers the river area. The low resistivity
values of this layer along the whole traverse indicate that it is composed of uniform and fine
material, i.e. Clay or Silty clay.

MCE BRLi
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The second layer has an average thickness of 2m, and the computed true resistivity is almost
90 Ohm-m. This layer may correspond to a moderately weathered granitic gneiss which
outcrops in the gullies and river bed.

The bottom electrical substratum is represented by a high resistivity values ranging between
330 and 380 Ohm-m, it is related to a fresh and massive basement rock/ granitic gneiss.

Table 2 VES Points and calculated over burden thickness along the upstream weir axis.

Survey Number of VES No Elevation | Calculated or inferred Probable
Area VES of VES thickness of the over lithology
Conducted Points (m) | burden material (m)
VES 1 1249 3.9 Silty clay
Upstream 4 VES 2 1248 3.7 Ditto
weir site
VES 3 1248 2.7 Ditto
VES 4 1249 1.8 Ditto

3.2 Downstream Weir Site

The resistivity profile was laid down on the weir axis and its length is 270 meters. Similar to the
up stream site, four VESs were conducted, VES5, VES6 (right bank) and VES7, VES8 (left
bank).

The geo-electric section along VES5-VESS8 (Fig.2) is marked by three distinct resistivity layers.
The resistivities of the uppermost layer, range between 5 and 19 ohm-m, and has an average
thickness of 3m. It possibly represents the top loose sediment along the banks of Didessa.

The second layer is dominantly marked by a moderate resistivities (74-90 Ohm-m), its average
thickness is about 2.2 meters.  This horizon is related to moderately weathered metamorphic
rocks (granitic gneiss).

The underlying third layer along the section exhibits high resistivities ranging between 335-
424 Ohm-m and lies relatively at shallow depth 4.2m) beneath VES7-VES8 (left bank) while
under VES5 and VES6 (right bank) the inferred depth to the top of this resistive layer is about
5.5m. This strata is interpreted as representing massive basement rock (granitic gneiss).

The table below shows the overburden thickness or inferred depth to the bedrock, beneath each
VES points along down stream weir axis.

Table 3 VES Points and calculated over burden thickness along downstream weir axis.

Survey Area Number of | VES No Elevation Calculated or inferred Probable
VES of VES thickness of the lithology
Conducted Points (m) | overburden material (m)
VES5 1249 2.7 Silty clay
Downstream 4 .
weir site VES 6 1248 3 Ditto
VES 7 1248 2.2 Ditto
VES 8 1249 1.9 Ditto
MCE BRLI
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Figure 1: Geo-electric Section along VES 1-VES4 (Up Stream Weir Site Bereha Kobo)

PEEH

¢
a3

HEZ

ﬂ.qm._.ﬂ......uw

ZrZL

PREH

L

|

]

S

l

“CoE BYEE (EES e Weans dnl  SaaA5E Buoe uogoes sppspoen |y

FRELD) DRI 4saLd [T { Lt}

BS[RUT) DPMRID JalgEan, AlsTRianap [T

Appsey Sl

il s £ g Bupunes ]

+ 4+ + 4+ o+ 4+ o+ o+ o+ A+ o+ o+ o+ o+ 4
o+ o+ 4+t 4+ + o+ o+ o+ o+ 4

+ + + + +++ + + + + + + ++ + + + + + + 4+
+ + + + + + ++ + + + + + + F+ + + + + + + 4+

+ + + + + 4+ o+ 4+ 4+ o+ 4+ o+ o+ o+ +
R T T e A A L T S T SR T S S S S S N

+++++++++_@m.n..._"mw..u__.++++++++++
+ 4+ + + + 4+t H+ + F FF 4 O+ 4+ o+ o+ 4+ o+t

+ + 4+ 4+ + + 4+ + 4+ o+ 4+ + A+ o+ o+ o+ o+
+ + + + + o+ o+ o+ 4

||||||||| Jai BRSERE

[ 2]

4o+ o+ o+ o+ o+ o+ 4

++ + + + + + + 4+

G

o E

-

e

i o
[} UCgRAREE SRS

Bl
3

3

g

&L

BRLI

MCE
ENIDS / FIELD INVESTIGATIONS / FINAL REPORT DINGER BEREHA PROJECT



19

Eastern Nile Technical Regional Office (ENTRO)

Figure 2 Geo-electric section along VES 6- VES 8

g€e

ove

ssfeug) opjueis) ysaiq [

(wewyo)
ssjaun) ouels) Jayiesp, Ajeleispop] T Alpsisey soke @
llog do) wjod m:_n::omE
T
l_l
A A S A S + o+ o+ o+t
+ RIS
+ o+ o+ o+ o+ T
T S
e ) + 4+ + 4+
A + 0+ 4+ + o+ +
+ o+ o+ o+ 4
+ 4+ 4+ + 4+ A + + + + + F + + + + + + + + + +
S T S A A
R + o+ o+ o+ 4
o e GErede L L
e R
+ o+ o+ F L4 o444 oa
DR + + + 4+
L
+ + + + + + L 4L 4L L g T A
| R + + 4+ 4+ 4+ + + - I|II|I|III+|.IHII+II+|IL|
+ + + + + o+ H - ||||||||||||||||
+ - - - B
= Q&
— il -1 Rttt
A A JaAly essepaQ 5
g-S3A J.S3A N
jueqg yen o
m, D.mm 0070LL o

(W) uocpeas|q sNjosay

BRLi
ENIDS / FIELD INVESTIGATIONS / FINAL REPORT DINGER BEREHA PROJECT

MCE



Eastern Nile Technical Regional Office (ENTRO) 20

4. CONCLUSION AND RECOMMENDATION

The electrical resistivity (VES) investigation conducted at Dinger Bereha Irrigation Project
(Bereha Kobo) weir site was able to determine the thickness of the overburden materials and
quality of the bedrock (based on its resistivity values). The results of all VESs indicate that the
surveyed areas are underlain dominantly by a succession of low, moderate and high resistivity
layers, which may be correlated to a sequence of alluvial sediments, moderately weathered and
sound/massive bed rock (granitic gneiss).

On both weir axes the sediments is slightly thick on the right bank (about 4m), towards the left
bank it is about 2meters. The asymmetry in thickness may be attributed to asymmetry in
subsurface elevation of the bedrock, or due to variations in rates of erosion and deposition.
However when the depth to the sound bedrock is compared on the two axes it lies at shallow
depth along downstream weir site.

There is only slight variation of the resistivity along the bedrock, clearly indicating the uniform
quality of the substratum, fresh and sound bedrock characterized by higher resistivities, more
than 300 Ohm-m. Abrupt change in the calculated depth to the top of the bedrock has not
been found along the two geo-electric sections, showing the absence of discontinuity or
dislocation of the bed rock which can be caused by a normal fault .
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Annex 1: VES Results

Results of VES 1-VES 4 (along upstream weir axis)

VES 1
No. Layer Resistivity Thickness Depth | Probable Lithology
(ohm-m) (m) (m)
1 First 26.2 0.8 0.8 Dry top sail
2 Second 10.2 3.2 3.9 Silty clay
3 Third 90 2 5.9 Moderately weathered basement
4 Fourth 358 -- -- Massive/fresh Granitc gneiss
VES 2
No. Layer Resistivity Thickness Depth | Probable Lithology
(ohm-m) (m) (m)
1 First 33.7 0.9 0.9 Dry top soil
2 Second 12.5 2.8 3.7 Silty clay
3 Third 90 1.9 5.6 Weathered basement
4 Fourth 330 -- Massive/fresh basement
VES 3
No. Layer Resistivity Thickness Depth | Probable Lithology
(ohm-m) (m) (m)
1 First 30.3 0.7 0.7 Dry top sail
2 Second 13.9 2 2.7 Silty clay
3 Third 89.2 2.4 5.1 Moderately weathered basement
4 Fourth 361.3 -- -- Massive/fresh basement
VES 4
No. Layer Resistivity Thickness Depth | Probable Lithology
(ohm-m) (m) (m)
1 First 10.5 1.8 1.8 Silty clay
2 Second 89.5 2.5 4.2 Moderately weathered basement
3 Third 378.7 -~ -~ Massive/fresh Granitc gneiss
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Results of VES 5-VES 8 (along downstream weir axis)
VES 5
No. Layer Resistivity Thickness Depth | Probable Lithology
(ohm-m) (m) (m)
1 First 19.3 2.7 2.7 Top soil/clayey or silty
2 Second 74.1 2.7 5.4 Moderately weathered basement
3 Third 335 -- -- Massive/fresh Granitc gneiss
VES 6
No. Layer Resistivity Thickness Depth | Probable Lithology
(ohm-m) (m) (m)
1 First 66.7 1 1 Top soil | mixed with sand or
gravel
2 Second 38.6 2 3 Clayey /sandy soil
3 Third 85.8 2.5 5.5 Moderately weathered basement
4 Fourth 484.6 -- -- Fresh/sound bedrock , Granitc
gneiss
VES 7
No. Layer Resistivity Thickness Depth | Probable Lithology
(ohm-m) (m) (m)
1 First 18.2 2.2 2.2 Top dry soil
2 Second 85.8 2.3 4.5 Moderately weathered basement
3 Third 363.8 -- -- Fresh/sound bedrock Granitc
gneiss
VES 8
No. Layer Resistivity Thickness Depth | Probable Lithology
(ohm-m) (m) (m)
1 First 5.4 1.9 1.9 Top clayey soil
2 Second 90.2 2.2 4.2 Weathered basement
3 Third 469.5 -- -- Fresh/sound bedrock ,Granitc
gneiss
MCE BRLi
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Annex 2. Smoothed and Interpreted VES Curves
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No. | AB/2 | MN/2 K VES1 VES2 VES3 VES4 VES5 VES6 VES7 VESS8
Pa Pa Pa Pa Pa Pa Pa Pa

1 1.5 0.5 6.3 18 29 25 10.9 17.3 64.7 19 6.5
2 2.1 0.5 13 15.7 19.7 19.8 12.9 21.8 54.4 19 6.2
3 3 0.5 27.5 |14.3 17.6 19.4 18 23.7 48 24 7.9
4 4.2 0.5 55 13.7 18.6 21.9 24 26.8 52 30 10.3
5 6 0.5 112 17.1 22.3 29.9 30 34.7 62.5 43.7 15
6 9 0.5 254 24 29.7 43 42 46.5 83.8 58 23.4
7 13.5 0.5 572 34 42 62 57 63.5 117 77 37.7
8 20 0.5 1256 | 48 58 93 78 90 173 97 59
9 20 6 94 50 78 91 77 90 142 94 63
10 | 30 0.5 2827 | 68 103 135 112 116 280 107 94
11 | 30 6 226 70 104 133 111 115 226 106 95
12 |45 6 521 99 131 193 151 167 307 146 139

AB/2 --- half current electrode separation,

MN/2 --- half potential electrode separation

K --- the geometric factor

Pa --- apparent resistivity in Ohm-m
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APPENDIX B: ROTARY CORE DRILLING

MCE BRLi
ENIDS / FIELD INVESTIGATIONS / FINAL REPORT DINGER BEREHA PROJECT



Eastern Nile Technical Regional Office (ENTRO) 30

1. INTRODUCTION

1.1 Project Background

A contract for Geotechnical investigation at Dedesa River for Dinger Bereha Irrigation Project
was signed on 21 May, 2009 between Metaferia Consulting Engineers PLC and Addis Geo-
systems Co.Ltd (AGS). The project is part of the Eastern Nile Subsidiary Action Program of
the Nile Basin Initiative. The Dinger Bereha irrigation project site, where the Geotechnical
investigation was conducted, is located at the Didessa River Valley of the Abbay Basin at about
560km distance South-West of Addis Ababa. Mobilization of equipment and manpower to carry
out the Geotechnical investigation to Didessa valley started on 29 May 2009 and field work
completed on 11 June 2009.

The Geotechnical investigation carried out by AGS at a proposed weir site included drilling of
two boreholes to depths of 12.5m and 10.65 m and recovery of core samples, four SPT tests,
core logging and photographing, and grouting and boreholes head construction of the two
boreholes.

This Geotechnical investigation report is a factual report and contains mainly the factual data
obtained from the Geotechnical investigation at Dedesa valley. The report gives brief
description of the methods and materials used in carrying out the field investigations and
results obtained from these investigations.  The report is presented as: Main report and
Appendices that include Borehole log, Geological section and colored core photos.

1.2 Scope & Objective

The main objective of the Geotechnical Investigation at Didessa River Valley was to conduct
field Geotechnical investigation which included borehole drilling and in-situ testing and
collecting essential data that would enable the project consultant design a feasible weir
structure for Dinger Bereha irrigation project.

e The scope of work of the Geotechnical investigation, as stated in the contract
agreement is:

e Core drilling in soil and rock formations so as to verify the depth of the overburden and
characterize the rocks under the overburden,

e Conducting Standard Penetration Test (SPT) in boreholes (SPT),

e Recovery of core samples for identification and laboratory test

® Preparation of factual Geotechnical report.

1.3 Location and Accessibility

The Dinger Bereha Irrigation Project site is located at the Didessa Valley of the Abbay Basin
some 560 Km south west of Addis Ababa. It is within Illu-Harar (Chewaka) Wereda of
Illuababora Zone of Oromia Regional State. The Geographic coordinate of the center of the weir
axis is UTM E203644m, N983463m with an average elevation of 1247m amsl.

The weir site can be accessed by driving first to Bedele town which is 500km from Addis Ababa
via Jima and again driving 14km passed Bedele along Bedele - Nekemte road and turning to
North-West direction following a gravel road for another 51 up to Chewaka settlement village
and finally another 15km from Chewaka village. The road from the junction at Bedele-Nekemte
road to Chewaka village is an all weather gravel road where as the road from Chewaka village
to the weir site is a track road constructed by local labour and is only accessible by 4WD and
dry weather. The topographic feature of the area is undulating and incises by a serious of
gullies. The location of Dinger Bereha Irrigation project is shown in Volume I : Main Report.

MCE BRLi
ENIDS / FIELD INVESTIGATIONS / FINAL REPORT DINGER BEREHA PROJECT



Eastern Nile Technical Regional Office (ENTRO) 31

2. METHODOLOGY OF INVESTIGATION

2.1 General

The geotechnical investigation at Didessa River valley consists of drilling of two boreholes to
determine depth and characteristics of geotechnical layers, collect disturbed and undisturbed
samples, and conducting in-situ tests (SPT) at favourable depths with the objective of
estimating in-situ strength. The two boreholes were drilling at the right and left bank of
Didessa River and inter-borehole movement of the drilling rig and tools was done by using a
3X3m raft assembled on site. Methods and materials used in the field investigation are
described in the following sections.

2.2 Drilling and In-Situ Test

2.2.1 Core Drilling

Rotary core drilling was conducted with a portable skid mounted core drilling rig fitted with
water pump, appropriate core sampling and in-situ testing (SPT) equipment. Dry drilling
technique was used in soils and drilling water was used when drilling in hard rock layers.
Temporary casing was installed in overburden drilling to prevent collapse of materials.
Generally, the methods applied in the investigation were incompliance with relevant BS and
ASTM standards for site investigation (BS 5930:1981, ASTM D2488).

As soon as cores were removed from core barrels, the retrieved core samples were placed in a
standard partitioned wooden core boxes starting from top to bottom with a proper labelling
indicating the top and bottom of each run and properly logged and eventually photographed.
Colour photos showing core samples in core boxes are shown in appendix 5. A picture showing
core drilling operation at BH1 is shown in figure 1 below.

Figure 1. Core drilling operation at DWBH-1 (left bank)
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2.2.2 Standard Penetration Test (SPT)

Standard Penetration Test (SPT) was conducted inside boreholes using standard SPT
equipment. The standard SPT equipment consists of standard automatic trip hammer, weighing
63.5 kg with a freely falling height of 760 mm along a frictionless guide rod. The test was
conducted in accordance with test procedure described in test No. 19 of BS 1377. Blow
counts for a total penetration depth of 450 mm from the bottom of a cleaned borehole were
recorded and counts for the first 150 mm penetration were discarded since the ground is
considered to be distributed by drilling activity prior to the test. SPT N-values for the last 300
mm penetration were thus recorded. SPT N-Values are shown in borehole logs.

2.2.3 Inter-borehole Movement

The drilling rig along with drilling tools and crew were moved from one side of the river bank to
the other which is about 120m long with the help of a 3mX3mX1m raft which was assembled on
site. The buoyancy space was obtained from a series of oil drums that were stuck within the
wooden frames. Picture of the raft used for inter-site mobilization is shown in figure 2 below.

Figure 2. Picture showing a raft carrying drilling rig over Didessa river during inter-borehole movement.
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2.3 Data Compilation and Presentation

Information on drilling operation and formation drilled were recorded on a daily drilling report
format whenever there is drilling. Among the information put in the daily drilling report format
were: casing depth, SPT N-values, drill run length, TCR, RQD, formation description, total daily
drilling depth, and water level measurement. The daily drilling records were then used to
produce a complete borehole log with the help of AutoCAD software.

Colour photo of each core box was taken for documentation at the completion of each borehole.
Field data collected from borehole drilling and borehole testing were compiled in the office using
appropriate software and standard report writing procedure.

The compiled field data are presented in hard and soft copy in the form of:

1) Main report

2) Borehole logs (Annex 1)

3) Core photos (Annex 2) and

4) Geological section (Annex 3)
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3. REGIONAL AND LOCAL GEOLOGY

3.1 Regional Geology

The project area is situated in the western part of Ethiopia where the Precambrian Basement
rocks of the country crops out. The regional geology of the project area is broadly represented
by the Precambrian crystalline Basement and the Tertiary Volcanic Rocks.

The Precambrian Basement Complex

The Precambrian Basement of the Western Ethiopia is a mosaic of metamorphic gneissic
domains separated by North-South trending belt of low grade metamorphic rocks that contain
recognizable volcanic and sedimentary sequences, many of which are highly sheared and
intruded by diverse suite of plutonic intrusions. In the Gore Map Sheet Mengesha and Seife
(1987) recognized three major domains based on structural style, lithology, and metamorphic
grade and referred to the Baro, Birbir and Geba Domains. The Geba Domains consist of
gheisses and migmatites at upper amphibolite metamorphic grade where as the Birbir domain
that lies in between them is a complex lower metamorphic grade rocks containing abundant
mafic schists. The project area is located in the Geba Domain. Early plutonic bodies that are
lenticular are recognized and are internally foliated and concordant with their host rocks. There
are also late more equi-dimensional and discordant intrusions.

The Tertiary Volcanic

Around the project area the Precambrian basement terrain is directly overlain above 1,400m
meter elevation by flat lying, fine grained, aphiric, Tertiary Basalt Flows that have preserved as
a cape on pick points and mountainous terrain. There is no evidence of Mesozoic Sedimentary
rock deposits between the basalts and the underlying Precambrian basement rocks. Thus the
marine transgression and regression that led to the deposition of sedimentary rocks elsewhere
(mainly in the North and East) of the country presumably did not reach here or were eroded
away. Thus the Tertiary basalt lava flows uncomfortably overlie the Precambrian rocks resting
directly on them.

3.2 Site Geology

The core drilling showed presence of two different geological layers at the proposed weir site.
The two boreholes drilled at both sides of the river to a maximum depth of 12.25m depth
disclosed the existence of biotitic quartz feldspatic gneiss overlain by a sandy gravelly clay soil
of alluvial origin. The river bed is more or less flat characterized by exposures of crystalline
basement rock namely Gneiss. This crystalline basement rock is strong, coarse grained and
massive with some fracture at the top part. The geotechnical features of the layers are
described as follows:

Alluvial Deposit (Overburden)

The overburden layer which is alluvial in origin is loose to very dense, dark grey to reddish
brown, sandy gravelly clay with some silt. The standard penetration test (SPT) value conducted
in the layer has an N-Value in the range of 23 to 39 for 30cm depth penetration. It has a
maximum thickness of 4.75m in bore hole DHBH-1.

Quartz Feldspatic Gneiss

This layer is coarse grained, fresh, biotitic quartz feldspatic gneiss encountered beneath the
overburden which is of alluvial origin. It shows fracturing and slight weathering appearances
along discontinuities. The rock is moderately to highly fracture towards the top and slightly
fractured to intact and very strong towards to bottom of the boreholes. This layer was
encountered from 4.45m to the end of drilled depth in both bore holes.

A clear outcrop of light gray to pinkish colour, coarse grained, fresh gneiss characterizes the
river bed. This rock outcrop is very strong and has discontinuities with spacing in the range of
0.5 to 2m.

MCE BRLi
ENIDS / FIELD INVESTIGATIONS / FINAL REPORT DINGER BEREHA PROJECT



Eastern Nile Technical Regional Office (ENTRO) 35

4. GEOTECHNICAL INVESTIGATION

4.1 General

Geotechnical investigations conducted at the Dinger Bereha irrigation Project weir site included
drilling of two boreholes, conducting four SPT tests and rock core sampling as directed by the
site engineer. The present geotechnical investigation does not include and laboratory tests.

Table 1 Summary of the geotechnical investigation conducted in the Dinger Bereha
irrigation project.

Bore Hole Drilled Location Standard Penetration Rock Core Sampling
Designation Depth Test (SPT)
(m)
Qty Depth Qty Depth (m)
(m)
2.0-2.45 5.00-5.15
DWBH-1 12.25 Left Bank 2 3 5.57-5.95
4.0-4.45
7.00-7.50
5.68-5.85
1.50-1.95
DWBH-2 10.65 Right Bank 2 3
6.65-6.87
4.0-4.45
9.75-9.96

The following sections briefly describe drilling and field tests performed at the during the
geotechnical investigation at Didessa valley for Dinger Bereha Irrigation Project.

4.2 Drilling and Sub-Surface Condition

Two boreholes (one on each side of the river) with a total depth of 22.90m were drilled in the
current investigation. Location of boreholes is shown on Map GE-01, attached in Volume III
(Maps & Drawings). The boreholes were drilled vertical. Designation, Location and geographic
coordinates of the two boreholes are shown in table 2 below.
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Table 2 Designation, location and geographic coordinates of the drilled boreholes

Coordinates Elevation Borehole Ground
Borehole Location Water level
Designation (UTM) (m) Depth (m) (m)
DWBH-1 Left Bank N983381 E203652 1247 12.25 No Ground
water
DWBH-2 Right Bank N983545 E203635 1247 10.65 No Ground
water

Detailed description of soil types encountered in all boreholes is presented in borehole logs as
shown in Annex 1 below. A geological cross section constructed along the weir axis based on
the two borehole logs is shown in Annex 3.

Very stiff to hard, dark gray to reddish brown, sandy clay with some silt (Overburden) was
encountered in both boreholes DWBH-1 & DWBH-2 with almost equal depths of 4.45m and
4.75m respectively. The overburden soil is underlain in both boreholes by coarse grained,
fresh, biotitic quartz gneiss (in DWBH-1) and quartz feldspatic gneiss (in DWBH-2). Ground
water was not encountered in both boreholes. Both bore holes were grouted with cement after
completion of drilling.

4.3 In-Situ Test in Boreholes

Standard Penetration Test (SPT) was the only type of in-situ test conducted in the current
geotechnical investigation. A total number of four Standard Penetration Tests (SPTs), two in
each boreholes were performed at different depths within the overburden soil with the objective
of estimated in-situ strength of the overburden layer. SPT test related information is
summarized in table 3 below.

Table 3 SPT N-Values, depth and relative density descriptive terms

Standard Penetration Test (SPT )

Borehole Drilled Location Test N-value Relative Density
Designation | Depth (m) Depth(m) (Corrected) | (Descriptive Term)
DWBH-1 12.25 Left Bank 2.00-2.45 23 Medium Dense

4.00-4.45 39 Dense
DWBH-2 10.65 Right Bank 1.50-1.95 32 Dense

4.00-4.45 36 Dense
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5. SUMMARY

A Geotechnical investigation at Didessa River valley at the proposed weir site for irrigation
project was conducted with the objective of providing additional geotechnical data and
information on the sub-surface condition of the site. The geotechnical investigation included
drilling of two geotechnical boreholes, one on the right side and the second on the left side of
Didessa River, with a total depth of 22.90 meters, conducting two SPT test in each boreholes
and sampling of four rock core samples for laboratory tests. Lithological logs of the two
boreholes confirmed occurrence of loose to very dense, dark gray to reddish brown, sandy
gravelly clay with silt of alluvial origin to depth of 4.74m overlaying light to dark gray, coarse
grained, moderately fractured, moderately to slightly weathered, moderately strong to strong
and fresh crystalline basement rock namely biotitic quartz/quartz feldspatic Gneiss. SPT N-
values of the overburden soil range from 23 to 39 showing that the layer is medium dense to
dense. The crystalline basement rock is also exposed in the river bed. No ground water was
encountered at the time of drilling.
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Annex 1. Borehole Logs

ADDIS GEOSYSTEM CO. LTD | SHEET lof1

DATE STARTED :01/06/2009
DATE COMPLETED :03/06/2009

Title BOREHOLE LOG SHEET DWBH No-1
PROJECT : Dinger Bereha Irrigation Project.
BORING TYPE : Rotary coring
LOCATION : Dedessa River (360km from Addis Ababa)
GROUND WATER LEVEL :1247Tm
CLIENT : Metaferia Consulting Engineers ple.

BH COORDINATES : N-983381 , E-203652
BH ELEVATION 1 124Tm
INCLINATION : Vertical
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ADDIS GEOSYSTEM CO. LTD | SHEETI1of1
Titls BOREHOLE LOG SHEET DWBH No-2
PROJECT : Dinger Bereha Irrigation Project.
BORING TYPE : Rotary coring
LOCATION : Dedessa River (560km from Addis Ababa)
GROUND WATER LEVEL :124Tm
CLIENT : Metaferia Consulting Engineers ple.
BH COORDINATES : N-983545 , E-203635
DATE STARTED :06/06/2009
BH ELEVATION 1 1247Tm
DATE COMPLETED :10/06/2009
INCLINATION : Vertical
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Annex 2: Core Photos

E— —

FProject: Dinger Berehas Irrigation Project

Tliexrmt: Metaferia Consulting EngineersPL.C.
Tontractor: Addizs Geosystem=s ZLCO.

Depthi: O. 00 to S.1S5Sm

Borehole No: DWEH-1

Eonc: 1 of 2

ILocation: Dedezs=zx River (SSOkm from Addi=z Aba=b>)

3 = —— B =

Photo No.1:- DWBH-1, Box 1 of 3.Depth 0.00 to 5.15m

Project: DingerBereha Irricartion Project.
Cliert: Metaferia Consulting Engincecers PLLC
Contractor: Addis Geosyvstems PLC

Depntia: S5.15 to 9.62m

Borehole WNWo: DWER-1
Box=: 2 of 3
Locaticor: Dedessa River (S60lkmm from
Addis Ababa)

Photo No.2:- DWBH-1, Box 2 of 3 Depth 5.15 to 9.62m

MCE BRLi
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Projoct: Dinger Boerchha Irrigation Projoect
Clicennit: Motaferia Conmnsulting Engincers PLLCOC
Contractor: Addis Geosystems PLLC
Depth: 9.62 to 12.25m

Borchole Wo: DWERH-1

Box: 2 of =2

Location: Daedessa River

( S6&0km from Addis Ababa)

Photo No.3:- DWBH-1, Box 3 of 3 depth 9.62 to 12.25m

Project: Dinger Berelhwa Irrigation Project
Cliexat: Metaferia Consulting Engineers PLC
Contractor: Addis Geosyvstems PLC

IDeptia: O.00 o S.945m
Borelhole No: DWBH-2

Box=: I of e
Location: Dedessa River (S60kmm from Addis Abalba)

Photo No.4:- DWBH-2, Box 1 of 2 depth 0.00 to 5.45m

MCE BRLi
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Annex 3: Geological Cross Section / Profile

Eastern Nile Technical Regional Office (ENTRO)
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APPENDIX C: TEST PIT LOGS
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Eastern Nile Technical Regional Office (ENTRO)

CLIENT:

TEST PIT LOG REPORT FORM

ENTRO

PROJECT: _Dinger Bereha lrrigation Project
DCTP-01

FIT No.

LOCATION (UTM):

FIT DIMENSION: Length __1.00 mts. Width

SURFACE AROUND PIT: slightly flat. grass covered
Logged by: _Abera A

SITE: Canal route

E 203668 N 983250 Elevation: 1248 asl.

1.00 mts. Depth

1.85 mits.

Date: June'09

46

DEPTH
[mts.)

OIL TYP

SAMPLE

DESCRIPTION

Type

Mo | Size
ikg.)

Depth
{mt.)

symbol

Remark

0.00
to
0.85

Top soil

Black, firm , moist, fine grained
Black cotton CLAY

0.85
to
1.15

gravely
silty

sand.

Sandy gravel with some clay,
mixiture of top layer and
weathering reminant

1.15
to
1.95

Residua
| sand
with

Decomposed gneiss, gravel
silt and sand size. Resulted
from the weathering of gneiss

CLIENT:

PIT No.

LOCATION (UTM): _E 203516 N __983185 Elevation:

TEST PIT LOG REPORT FORM

ENTRO

PROJECT: _Dinger Bereha lirigation Project
. DCTP- 02

PIT DIMENSION: Length __1.00 mts. Width

SURFACE AROUND PIT: slightly flat, grass covered
Logged by: Aberg A,

SITE: Canal route

1248 asl.

1.00 mts. Depth _1.95 mits.

Date: June'09

DEPTH
{mts.)

SAMPLE

QILTYP

DESCRIPTION

Type*

No Size
(kg.)

Depth
{mt.)

symbol

Remark

0.00
to
0.85

Top sail

Black, firm , moist, fine grained
Black cotton CLAY

LDS

0.50-
0.85

0.85
to
1.15

gravely
silty
sand.

Sandy gravel with some clay,
mixiture of top layer and
weathering reminant

1.15
to

Residua
| sand

1.95

Decomposed gneiss, gravel
silt and sand size. Resulted

with

from the weathering of gneiss

MCE

BRLi
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Eastern Nile Technical Regional Office (ENTRO) a7

TEST PIT LOG REPORT FORM

CLIENT: ENTRO

PROJECT: _Dinger Bereha lrrigation Project SITE: Canal route
PIT No. . DCTP-03

LOCATION (UTM): __E 203255 N_ 983126  Elevation: 1248 asl.

PIT DIMENSION: Length __1.00 mis. Widith 1.00 mis. Depth _1.60 mts.
SURFACE AROUND PIT: slightly flat, grass covered

Logged by: _Abara A, Date: June'0g
SAMPLE
DEPTH JOIL TYP DESCRIPTION Type* | No Size Depth |symbol|l Remark
(mts.) (kg.) (mt.)
0.00 |Top soil |Black, silty CLAY , firm , with
to some sands
0.40

0.40 |gravely | Gravel sand with some clay,
to  |silty light grey in color, with some
1.05 |sand. |boulders of quartz; mixiture of
1.05 |Residua |Decomposed gneiss, gravel
to [Isand |silt and sand size. Resulted
1.60 |with from the weathering of gneiss

TEST PIT LOG REPORT FORM

CLIENT: ENTRO

PROJECT: Dlnger Bereha Irrlgatlon ProEct SITE: Canal route
PIT No. : DCTP-04

LOCATION (UTM): _E 203065 N 983146 Elevation: 1248 asl.

PIT DIMENSION: Length __1.00 mts. Width 1.00 mts. _Depth _1.70 mts.
SURFACE AROUND PIT: slightly flat, grass covered

Logged by: _Abera A Date: June'09
SAMPLE
DEPTHJOIL TYP DESCRIPTICN Type* | No Size Depth |symbol|l Remark
(mts.) (kg.) (mt.)
0.00 [Top soil |Firm , moist, fine grained Black
to cotton CLAY, with few silt at the
0.80 boundary

0.80 |[gravely [Sandy gravel Clayey

to |sand  [SILT,brown in color; mixiture
1.20 |Clayey [of top layer and weathering
Silt. reminant

1.20 |Residua |Decomposed gneiss; gravel

to |l sand |[silt and sand size. Resulted
1.70  |with from the weathering of gneiss

MCE BRLi
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TEST PIT LOG REPORT FORM

CLIENT: ENTRO

PRCJECT: _Dinger Bereha Irrigation Project SITE: Canal route
PIT No. : DCTP-05

LOCATION (UTM): _E 202819 N 983215 Elevation: 1248 asl.

PIT DIMENSION: Length ___1.00 mts. Width 1.00 mts. Depth _1.75 mis.
SURFACE AROUND PIT: slightly flat. grass covered

Logged by: _Abera A, Date: June'0g
SAMPLE
DEPTHQIL TYP DESCRIPTION Type* | No Size Depth |symbol] Remark
{mts.) kg | (mty
0.00 |Top scil |Black, firm, moist, fine grained
to Black cotton CLAY
0.95

0.95 |gravely |Silty, gravelly SAND with some
to |silty clay; mixiture of top layer and
1.25 |sand. |weathering reminant

1.25 |Residua|Decomposed gneiss, gravel
to  |lsand |silt and sand size. Resulted
1.75__|with from the weathering of gneiss

TEST PIT LOG REPORT FORM

CLIENT: ENTRO

PROJECT: Dlnger Bereha Irrlgatlon Pro|g-:t SITE: Canal route
PIT No. : DCTP- 06

LOCATION (UTM): _E 202724 N 983335 _ Elevation: 1248 asl.

PIT DIMENSION: Length __1.00 mts. Width 1.00 mts. __Depth _1.70 mis.
SURFACE AROQUND PIT: slightly flat. grass covered

Logged by: _Abera A. Date: June'09
SAMPLE
DEPTHQIL TYP DESCRIPTION Type* Mo Size Depth |symbol] Remark
{mts.) kg | (mty
0.00 |Top scil |Black, firm, moist, fine grained
1o Black cotton CLAY with some
0.75 grass roots at the top

0.75 |gravely |Dark grey, Silty CLAY with
to |silty some sand and gravel;

1.20 |CLAY |mixiture of top layer and

weathering reminant

1.20 |Residua|Decomposed gneiss, gravel

to |lsand |silt and sand size. Resulted
1.70  |with from the weatheting of gnaiss

MCE BRLi
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CLIENT:

PIT No.

TEST PIT LOG REPORT FORM

ENTRO
PROJECT: _Dinger Bereha lrrigation Project

: DCTP-07
LOCATION (UTM): __E 202676 N 983481
PIT DIMENSION: Length __ 1.00 mts. Width
SURFACE ARCUND PIT: slightly flat, grass covered
Logged by: Abera A,

Elevation:

1.00 mts.

1248 asl.

Depth

SITE: Canal route

1.60 mis.

Date: June'0g

DEPTH
(mts.)

QIL TYP

SAMPLE

DESCRIPTION

Type*

No

Size
(kg.)

Depth
{mt.}

symbal

Remark

0.00
to
0.30

Top soil

Black, firm , moist, fine grainad
Black cotton GLAY

0.30
to
1.20

gravely
sandy
boulder
s

Boulders, cobbels and Sandy
aravel of basaltic and gneiss
origin with some clay,
deposited by colluvial action

1.20
to
1.60

Residua
| sand

with

Decomposed gneiss, gravel
silt and sand size. Resulted

from the weathering of gneiss

TEST PIT LOG REPORT FORM

CLIENT: ENTRO

PROJECT: _Dinger Bereha lirigation Project
. DCTP-08

PIT No.

LOCATION (UTM): __E 202573 N 983621
PIT DIMENSION: Length ___1.00 mts. Width

Elevation:

1248 asl.

1.00 mts.

SITE: Canal route

Depth _2.00 mis.

SURFACE ARQUND PIT: slightly flat, grass covered
Logged by: _Abera A.

Date: June'09

DEPTH
(mts.)

SAMPLE

QIL TYP

DESCRIPTION

Type*

No

Size
(kg.)

Depth
{mt.}

Remark

0.00
to
0.860

Top soil

Black, firm , moist, fine grainad
Black cotton CLAY

0.60
to
1.20

gravely
silty
sand.

Sandy gravel with some clay,
mixiture of top layer and
weathering reminant

1.20
to
1.80

boulder
s and
gravels

Bouldars, gravels and sand
deposited by colluvial action.
Basaltic and gneiss orgin

1.80
to

Residua
| sand

2.10

Decomposed gneiss, gravel
silt and sand size. Resulted

with

from the weathering of gneiss

49
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TEST PIT LOG REPORT FORM

CLIENT: ENTRO
PROJECT: _Dinger Bereha lrrigation Project
DCTP - 09

PIT No.

LOCATION (UTM):

1.00 mis.

E202447 N 983716  Elevation: 1248 asl.
PIT DIMENSION: Length __1.00 mts. _ Width

SITE: Canal route

Depth _2.00 mis.

SURFACE ARQUND PIT: slightly flat. grass covered
Logged by: _Abera A,

Date: June'0g

50

DEPTH
(mts.)

SAMPLE

QIL TYP DESCRIPTION

Typa*

Mo

Size

{kg.)

Depth
(mt.)

symbol

0.00
to
0.40

Taop soil

Reddish grey CLAY with some
grass roots

Remark

0.40
to
1.70

gravely
sandy
boulder

Boulders, cobbels and Sandy
gravel of basaltic and gneiss
origin with some clay;

1.70
to
2.00

Residua
| sand
with

Decomposed gneiss, gravel
silt and sand size. Resulted
from the weathering of aneiss

TEST PIT LOG REPORT FORM

CLIENT: ENTRO

PROJECT: _Dinger Bereha Irrigation Project
. DCTP-10

PIT Ne.

LOCATION (UTM): _E 202234 N __ 983764 Elevation:

PIT DIMENSION: Length __1.00 mts. Widith

SURFACE AROUND PIT: slightly flat, grass covered
Logged by: _Abera A.

1248 asl.
1.00 mts.

SITE: Canal route

Depth _2.10 mts.

Date: June'0g

DEPTH
(mts.)

QIL TYP

SAMPLE

DESCRIPTION

Typa*

Mo

Size
(kg.)

Depth
(mt.)

symbol

0.00
to
0.40

Top seil

Black, firm , moist, fine grainad
Black cotton CLAY

0.40
to
1.90

gravely
sandy
boulder

Boulders, cobbels and Sandy
gravel of basaltic and gneiss
origin with some clay;

Remark

1.90
to

Residua
| sand

2.10

Decomposed gneiss, gravel
silt and sand size. Resulted

with

from the weathering of gneiss

MCE

BRLi
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TEST PIT LOG REPORT FORM

CLIENT: ENTRO

PROJECT: _Dinger Bereha Irrigation Project SITE: Canal route
PIT No. : DCTP- 11

LOCATION (UTM): _E 201998 N 983882 Elevation: 1248 asl.

PIT DIMENSION: Length __1.00 mts. Width 1.00 mts. Depth _2.00 mts.
SURFACE AROUND PIT: _slightly flat. grass covered

Logged by: _Abara A, Date: Jung'0g
SAMPLE
DEPTH [oIL TYP DESCRIPTION Type' | No | Size | Depih |symbol| Remark
(mis.) (kg) | (mt)
0.00 | Top
otgo 506'1"-;%9 Dark grey, friable , moist, fine
: grained organic CLAY

0.20 |gravely [Light grey, Sandy silty CLAY,
to |silty moist, firm. Clay exhibts the
0.90 Isand. |characteristic of black cotton
0.90 |Residua |Decomposed gneiss, gravel
to |Ilsand |[silt and sand size. Resulted
2.00 Jwith from the weathering of gneiss

TEST PIT LOG REPORT FORM

CLIENT: ENTRO

PROJECT: _Dinger Bereha Irrigation Project SITE: Canal route
PIT Mo. : DCTP-12

LOCATION (UTM): __E 201809 N 983950 FElevation: 1248 asl.

PIT DIMENSION: Length __1.00 mts. Width 1.00 mts. Depth _2.40 mts.
SURFACE AROUND PIT: _slightly flat. grass covered

Logged by: _Abera A, Date: June'09
SAMPLE
soIL DESCRIPTION Remark
DEPTH| TYPE Type* | No | size | Depth
(mis.) kg) | (mt)
Top
ot_go Soa'l'ﬁrg Dark gray, friable , moist, fine
0.90 grained organic CLAY
030 | Black
to cotton . )
170 | oLay |Black moist, firm Black cotton

CLAY with some sand and silt

1.70 |Sandy,s |Light gray, firm, moist sandy
to  |ilty Clay.[silty GLAY

2.20

2.22 |Residua |Decomposed gneiss, gravel
to |l sand |silt and sand size. Resulted

2.40  |with from the weathering of gneiss

MCE BRLi
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TEST PIT LOG REPORT FORM

CLIENT: ENTRO

PROJECT: _Dinger Bereha Irrigation Project SITE: Canal route
PIT No. © DCTP-13

LOCATION (UTM): _E 201859 N 984211 Elevation: 1248 asl.

PIT DIMENSION: Length __1.00 mis. Width 1.00 mts.  Depth _1.90 mis.
SURFACE AROUND PIT: slightly flat, grass covered

Logged by: _Abera A. Date: June'09
[ SAMPLE
DEPTHOIL TYP DESCRIPTION Type* | No Size Dapth |symbaol| Remark
(mts.) (kg) | (mt)
Top HAERE
s . . " 5 =
0.00 |scilfOrg| Dark grey, friable , moist, fine ;:!*;‘_.,r_.i-:..-
to anic grained organic CLAY A f
0.30 LAl
0.30 Black |Black cotton CLAY, firm, moist,
to cotton |black to dark grey in color due
1.00 | CLAY [to few silt inclusions
1.00 |Residua |Decomposed gneiss, gravel
to |lsand |silt and sand size. Resulted
1.90 Jwith from the weathering of gneiss
TEST PIT LOG REPORT FORM
CLIENT: ENTRO
PROJECT: _Dinger Bereha Irrigation Project SITE: Canal route
PITNo. : DCTP-14
LOCATION (UTM): _E 201833 N__ 984536 FElevation: 1248 asl.
PIT DIMENSION: Length __1.00 mts.  Width 1.00 mts. Depth _1.95 mts.
SURFACE AROUND PIT: slightly flat, grass covered
Logged by: _Abara A. Date: June'0g
SAMPLE
DEPTHJOIL TYP DESCRIPTION Type* | No Size Depth |symbol| Remark
(mts.) (kg.) | (mt)
| paER
0.00 |Top soll f pap gray, friable , moist, fine ;:!"1-'.-":'._'
0‘25 grained organic CLAY e

0.55 | silty Sandy gravelly sity CLAY,
to |sand |reddish grey in color; mixiture
0.80 |CLAY. loftop laver and weathering
1.15 |Residua |Decomposed gneiss, gravel
to |lsand |silt and sand size. Resulted
1.95 |with from the weathering of greiss

MCE BRLi
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TEST PIT LOG REPORT FORM

CLIENT: ENTRO

PROJECT: Dinger Bereha Irrigation Project
DCTP- 15

PIT No.

LOCATION (UTM):
PIT DIMEMSION: Length

E 201750 N 984823
1.00 mts.  Width

1.00 mts.

Elevation: 1248 asl.

Depth

SITE: Canal route

1.95 mis.

SURFACE AROQOUND PIT: _slightly flat. grass covered
Logged by: _Abera A,

Data: June'09

53

SAMPLE
DEPTHJOIL TYP DESCRIPTION Type* | No | Size Depth  |symbal| Remark
{mts.) (ka.) (mt.)
0.00 |Tap soil |Black, firm , maist, fine grained
to Black cotton GLAY
0.85
0.85 |gravely |Sandy gravel with some clay,
to  |silty mixiture of top layer and
1.15 Isand. |weatherind reminant
1.15 |Residua|Decomposed gneiss, gravel
to |sand |silt and sand size. Resulted
1.05 |with from the weathering of gneiss
TEST PIT LOG REPORT FORM

CLIENT: ENTRO
PROJECT: Dinger Bereha Irrigation Project
DCTP- 16

PIT No.

LOCATION (UTM):
PIT DIMEMNSION: Length

E 201280 N__ 985001

1.00 mts.  Width

1.00 mts.

Elevation: 1248 asl.

Depth

SITE: Canal route

1.95 mis.

SURFACE AROQOUND PIT: _slightly flat. grass covered
Logged by: _Abera A,

Data: June'09

SAMPLE
DEPTH JOIL TYP DESCRIPTION Type* | No | Size Depth  |symboll Remark
{mts.) (ka.) imt.)
0.00 |Tap soil |Black, firm , maist, fine grained
to Black cotton GLAY
0.85
0.85 |gravely |Sandy gravel with some clay,
to  |silty mixiture of top layer and 1 25| 0.85-1.15
1.15 Isand. |weatharindg reminant
1.15 |Residua|Decomposed gneiss, gravel
to |sand |silt and sand size. Resulted
1.05 |with from the weathering of gneiss
MCE BRLI
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TEST PIT LOG REPORT FORM

CLIENT: ENTRO
PROJECT: _Dinger Bereha lrrigation Project
DCTP- 17

LOCATION (UTM): _E 2011148 N 985241
PIT DIMENSION: Length ___1.00 mis. Width
SURFACE ARQUND PIT: slightly flat, grass covered
Logged by: _Abara A,

PIT MNo.

1.00 mis.

Elevation: 1248 asl.
Depth

SITE: Canal route

1.95 mis.

Date: June'09

DEPTH
{mts.)

OIL TYP

SAMPLE

DESCRIPTION

Type*

Mo

Size

(kg.)

Depth
(mt.)

symbol

Remark

0.00
to
0.85

Top soil

Black, firm , moist, fine grained
Black cotton CLAY

0.85
to
1.15

gravely
silty

sand.

Sandy gravel with some clay,
mixiture of top layer and
weathering reminant

1.15
to
1.95

Residua
| sand

with

Decomposed gneiss, gravel
silt and sand size. Resulted
from the weathering of gneiss

TEST PIT LOG REPORT FORM

CLIENT: ENTRO

PROJECT: _Dinger Bereha Irrigation Project
. DCTP-18

PIT Ne.

LOCATION (UTM): _E 200763 N __ 985751 Elevation:
PIT DIMENSION: Length __1.00 mts.  Width

1.00 mts.

1248 asl.
Depth

SITE: Canal route

1.95 mts.

SURFACE ARCUND PIT: slightly flat, grass covered
Logged by: _Abara A.

Date: June'09

DEPTH
{mts.)

SAMPLE

OIL TYP

DESCRIPTION

Type*

Mo

Size

(kg.)

Depth
(mt.)

symbol

Remark

0.00
to
0.85

Top soil

Black, firm , moist, fine grained
Black cotton CLAY

0.85
to
1.15

gravely
silty

sand.

Sandy gravel with some clay,
mixiture of top layer and
weathering reminant

1.15
to
1.95

Residua
| sand

with

Decomposed gneiss, gravel
silt and sand size. Resulted
from the weathering of gneiss

MCE

BRLi
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TEST PIT LOG REPORT FORM

CLIENT: ENTRO
PROJECT: _Dinger Bereha Irrigation Project
DCTP-19

LOCATION (UTM): __E 200564 N 986241
PIT DIMENSION: Length __1.00 mts. Width
SURFACE AROUND PIT: slightly flat, grass covered
Logged by: _Abera A,

PIT No.

1.00 mis.

Elevation: 1248 asl.
Depth

SITE: Canal route

1.95 mis.

Date: June'09

55

DEPTH
[mts.)

SAMPLE

OIL TYP DESCRIPTION

Typa*

No

Size

(kg.)

Depth
(mt.)

symbol

Remark

0.00
to
0.85

Top soil

Black, firm , moist, fina grained
Black cotton GLAY

0.85
to
1.15

gravely
silty

sand.

Sandy gravel with some clay,
mixiture of top layer and
weathering reminant

1.15
to
1.85

Residua
| sand
with

Decomposed gneiss, gravel
silt and sand size. Resulted
from the weathering of gnaiss

TEST PIT LOG REPORT FORM

CLIENT: ENTRO

PROJECT: _Dinger Bereha lrrigation Project
: DCTP-20

PIT No.

LOCATION (UTM): _E 200488 N
PIT DIMENSION: Length __1.00 mts. ___ Width

1.00 mts.

986524  Elevation: 1248 asl,
Depth

SITE: Canal route

1.95 mits.

SURFACE AROUND PIT: slightly flat._grass covered
Logged by: _Abera A.

Date: Juneg'0g

DEPTH
{mts.)

OIL TYP

SAMPLE

DESCRIPTION

Type*

No

Size

(kg.}

Depth
(mt.)

symbol

Remark

0.00
to
0.40

Top soil

Black, firm , maist, fine grained
Black cotton CLAY

0.40
to
1.60

silty
CLAY.

Dark grey Silty CLAY, moist
firm and coarse

25

0.40-1.60

1.15
to

Residua
| sand

1.85

Decomposed gneiss, gravel
silt and sand size. Resulted

with

fram the weathering of gheiss

MCE

BRLi

ENIDS / FIELD INVESTIGATIONS / FINAL REPORT DINGER BEREHA PROJECT



Eastern Nile Technical Regional Office (ENTRO)

TEST PIT LOG REPORT FORM

CLIENT: ENTRO
PROJECT: _Dinger Bereha lrrigation Project

PIT No. :

DCTP - 21

LOCATION (UTM): _E 200214 N 987431
PIT DIMENSION: Length __1.00 mts.  Width

SURFACE AROUND PIT: slightly flat, grass covered
Logged by: _Abera A.

1.00 mts.

Elevation: 1248 asl.
Depth _2.20 mis,

SITE: Canal route

Date: June'0%

56

DEPTH
(mts.)

OIL TYP

SAMPLE

DESCRIPTION

Type*

No

Size

(kg.)

Depth
(mt)

symbol

0.00
to
0.30

Tap sail

Black, firm , maist, fine grained
Black cotton CLAY

0.30
to
1.90

gravely
silty

sand.

Sandy gravel with some clay,
mixiture of top layer and
weathering reminant

1.90
to
2.30

Residua
| sand

with

Decomposed gneiss, gravel
silt and sand size. Resulted

from the weathering of gneiss

Remark

TEST PIT LOG REPORT FORM

CLIENT: ENTRO
PROJECT: _Dinger Bereha Irrigation Project

PIT No.

DCTP - 22

LOCATION (UTM): _E 199851 N __ 987435
PIT DIMENSION: Length __1.00 mis. Width
SURFACE AROUND PIT: slightly tlat, grass covered
Logged by: _Abera A

Elevation: 1248 asl.
1.00 mts.

SITE: Canal route

Depth _2.35 mits.

Date! June'o9

DEPTH
(mts.)

SAMPLE

OILTYP

DESCRIPTION

Type*

No

Size

(kg.)

Depth
(mt.)

symbol

0.00
to
0.80

Top soll

Black, firm , moist, fine grained
Black cotton CLAY

0.80
to
2.20

gravely
silty

sand.

Sandy gravel with some clay,
mixiture of top layer and
weathering reminant

2.20
to
2.35

Residua
| sand

Decomposed gneiss, gravel
silt and sand size. Resulted

with

from the weathering of gneiss

Remark

MCE

BRLi

ENIDS / FIELD INVESTIGATIONS / FINAL REPORT DINGER BEREHA PROJECT



Eastern Nile Technical Regional Office (ENTRO)

TEST PIT LOG REPORT FORM

CLIENT: ENTRO
PROJECT: Dinger Bereha lrrigation Project

PIT No. :
LOCATION (UTM):

DCTP - 23

PIT DIMENSION: Length _ 1.00 mts. Width
SURFACE AROUND PIT: _slightly flat. grass covered
Logged by: _Abera A.

SITE: Canal route

E 199752 N 987686  Elevation: 1248 asl.
1.00 mis.

Depth _2.35 mis.

Date: June'09

57

SAMPLE
DEPTH pOIL TYP DESCRIPTION Type* | No Size Depth |symbol| Remark
(mts.) (kg.) (mt.)
0.00 [Top soil |Black, firm , moist, fine grained
to Black cotton CLAY
0.50
0.50 |[gravely |Sandy gravel with some clay,
to  |silty mixiture of top layer and 2825 0.5-1.80
2.25 Jsand. |weathering reminant
2.25 to|Residual|Decomposed gneiss, gravel silt
2.35 |sand and sand size. Resulted from the
with weathering of gneiss underneth

TEST PIT LOG REPORT FORM

CLIENT: ENTRO
PROJECT: Dinger Bereha Irrigation Project

PIT No. :

DCTP - 24

SITE: Canal route

LOCATION (UTM): _E 199632 N __ 988017 _Elevation: 1248 asl.
PIT DIMENSION: Length _ 1.00 mis.  Width
SURFACE AROUND PIT: slightly flat. arass covered
Logged by: _Abera A.

1.00 mts.

Depth _2.00 mis.

Date: June'09

SAMPLE
DEPTH jOIL TYP DESCRIPTION Type* | No Size Depth |symbol| Remark

(mis.) (kg.) (mt.)
0.00 [Top soil |Black, firm, moist, fine grained

to Black cotton CLAY
0.40
0.40 |Black |Dark grey, moist, slightly firm

to |cotton |Black cotton clay
1.40
1.40 |Residual]Decomposed gneiss, gravel silt

to |sand and sand size. Resulted from the
1.80 |with weathering of gneiss underneth

some  |with some sand and clay
MCE BRLI
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Eastern Nile Technical Regional Office (ENTRO)

TEST PIT LOG REPORT FORM

CLIENT: ENTRO
PROJECT: _Dinger Bereha Irrigation Project

PIT Ne.

DCT

P-25

LOCATION (UTM): _E 199440 N 988305

PIT DIMENSION: Length __1.00 mts. Width
SURFACE AROUND PIT: slightly flat, grass covered
Logged by: _Abera A.

Elevation:

1.00 mts.

1248 asl.
Depth

SITE: Canal route

1.80 mts.

Date: June'08

58

DEPTH
[mts.}

SAMPLE

OILTYP DESCRIPTION

Type*

Mo

Size

(kg.)

Depth
(mt.)

symbol

0.00
to
0.40

Top soil

Black, firm , moist, fine grained
Black cotton CLAY

0.40
to
1.40

gravealy
silty

sand.

Sandy gravel with some clay,
mixiture of top layer and
weathering reminant

1.40
to
1.80

Residua
| sand
with
some

Decomposed gneiss, gravel
silt and sand size. Resulted
fram the weathering of gneiss
undernath with clayey Sand

Remark

TEST PIT LOG REPORT FORM

CLIENT: ENTRO
PROJECT: _Dinger Bereha Irrigation Project
DCTP - 26

LOCATION (UTM): _E199248 N ___ 988576

PIT Ne.

PIT DIMENSION: Length ___1.00 mts. _ Width

Elevation: 1248 asl.
1.00 mts.

SITE: Canal route

Depth _2.10 mis.

SURFACE ARCUND PIT: slightly flat, grass covered
Logged by: _Abera A,

Date: June'09

DEPTH
{mts.)

OIL TYP

SAMPLE

DESCRIPTION

Type*

No

Size

(kg.)

Deapth
{mt.)

symbal

0.00
to
0.30

Top seil

Black, firm , moist, fine grained
Black cotton CLAY

0.30
to
2.00

gravely
silty

sand.

reddish to black, Silty Sand
with some clay, mixiture of top
layer and weathering reminant

2.00
to
2.10

Residua
| sand
with

Decomposad gneiss, gravel
silt and sand size. Resulted
from the weathering of gneiss

Remark

MCE

BRLi
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Eastern Nile Technical Regional Office (ENTRO) 59

TEST PIT LOG REPORT FORM

CLIENT: ENTRO

PROJECT: _Dinger Bereha lrrigation Project SITE: Canal route
PIT No. : DCTP-27

LOCATION (UTM): _E 199048 N 988757 Elevation: 1248 asl.

PIT DIMENSION: Length __1.00 mis.  Width 1.00 mts. Depth _1.75 mis.
SURFACE AROUND PIT: slightly flat, grass covered

Logged by: _Abera A. Date: June'ng
SAMPLE
DEPTH|OIL TYP DESCRIPTION Type* | Mo Size Depth |symbol] Remark
(mis.) (kg.} (mt.)
0.00 |Top scil [Black, firm , moist, fine grainad
to Black cotton CLAY
0.30

0.30 |sand, |Sandy silty Clay with some

to |silty gravel, mixiture of top layer
1.60 |Clay. |andweathering reminant,
reddish in colour
1.60 |Residua |Decomposed gneiss, gravel
to Isand |silt and sand size. Resulted
1.75 Iwith from the weathering of gneiss

TEST PIT LOG REPORT FORM

CLIENT: ENTRO

PROJECT: _Dinger Bereha Irrigation Project SITE: Canal route
PITMNo. : DCTP-28

LOCATION (UTM): _E 198904 N __ 989056  Elevation: 1248 asl.

PIT DIMENSION: Length __1.00 mis. __ Width 1.00 mts. Depth _1.95 mis.
SURFACE AROUND PIT: slightly flat, grass covered

Logged by: _Abera A. Date: June'09
SAMPLE
DEPTHOIL TYP DESCRIPTION Type* | No Size Depth |symbol| Remark
(mts.) {kg.) {mt.)
0.00 |Top soil |Black, firm, moist, fine grained
to Black cotton CLAY
0.85

0.85 |gravely |Sandy silty gravel with some
to  |silty clay, mixiture of top layer and
1.20 |sand.  |weathering reminant

1.15 |Residua |Decomposed gneiss, gravel
to |lsand [silt and sand size. Resulted
1.95 Iwith from the weathering of gneiss

MCE BRLi
ENIDS / FIELD INVESTIGATIONS / FINAL REPORT DINGER BEREHA PROJECT



Eastern Nile Technical Regional Office (ENTRO)

TEST PIT LOG REPORT FORM

CLIENT: ENTRO
PROJECT: _Dinder Bereha lirigation Project
DCTP- 29

LOCATION (UTM): _E 198738 N 989299
PIT DIMENSION: Length __1.00 mts. _ Width

SURFACE AROUND PIT: slightly flat, grass covered
Logged by: _Abera A.

PIT No.

SITE: Canal route

1.00 mis.

Elevation: 1248 asl.

Depth _2.00 mis.

Date: June'0@

60

DEPTH
(mts.)

SAMPLE

QILTYP DESCRIPTION

Type*

Mo

Size
(kg.)

Depth
(mt.)

symbol

Remark

0.00
to
0.60

Top soil

Black, firm , moist, fina grainad
Black cotton CLAY

0.60
to
1.65

gravely
silty

sand.

Sandy gravel with some clay,
mixiture of top layer and
weathering reminant

1.65
to
2.00

Residua
| sand
with

Decomposed gneiss, gravel
silt and sand size. Resulted
from the weathering of ghaiss

TEST PIT LOG REPORT FORM

CLIENT: ENTRO

PROJECT: _Dinger Bereha Irrigation Project
DCTP - 20

LOCATION (UTM): _E 198483 N __ 989492 Elevation: 1248 asl.
1.00 mts.
SURFACE ARQUND PIT: slightly flat, grass covered
Logged by: _Abera A.

PIT No.

PIT DIMENSION: Length __1.00 mts.  Width

Depth

SITE: Canal route

1.80 mts.

Date: June'09

DEPTH
(mts.}

OILTYP

SAMPLE

DESCRIPTION

Type*

No

Size

(kg.)

Depth
(mt.)

symbal

Remark

0.00
to
0.85

Top sail

Black, firm , moist, fina grained
Black cotton CLAY

0.85
to
1.30

gravely
silty

sand.

Sandy gravel with some clay,
mixiture of top layer and
weathering reminant

1.30
to

Residua
| sand

Decomposed gneiss, gravel
silt and sand size. Resulted

1.80

with

from the weathering of gneiss

MCE

BRLi
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Eastern Nile Technical Regional Office (ENTRO)

61

CLIENT:

ENIBO

TEST PIT LOG REPORT FORM

PROJECT: Dinger Bereha Irrigation Project

PIT No.

DCTP - 31

SITE: Canal route

LOCATION (UTM): _E 198585 N 989737 Elevation: 1248 asl.
PIT DIMENSION: Length __1.00 mts.  Width

SURFACE AROUND PIT: slopy, grass covered

Logged by: _Abera A.

DEPTH
(mts.)

1.00 mts.

Depth _1.00 mts.

Date: March'10

SAMPLE

OILTYP

DESCRIPTION

Type*

Mo

Size
ikg.)

Depth

Imt.)

0.00
to
0.60

Top soil

Black, firm , moist, fine grained
Black cotton CLAY

0.60
to
0.85

gravely
silty

sand.

Sandy gravel with some clay,
mixiture of top layer and
weathering reminant

=0.90

Residua
| sand

Decomposed gneiss, gravel silt
and sand size. Resulted from

with

the weathering of gneiss

symbol

Remark

TEST PIT LOG REPORT FORM

CLIENT: ENIRQ
PROJECT: _Dinger Bereha Irrigation Project

PIT Na.

DCTP - 27

SITE: _Canal route

LOCATION (UTM): _E 197418 N___ 990046 Elevation: 1240 asl.
PIT DIMENSION: Length __1.00 mts.  Width

SURFACE AROUND PIT: _slightly flat. grass covered
Logged by: _Abera A.

1,00 mts.

Date: March'10

Depth _2.30 mts.

ENIDS / FIELD INVESTIGATIONS / FINAL REPORT DINGER BEREHA PROJECT

SAMPLE
DEPTHOIL TYP DESCRIPTION Typa* | Mo Size Depth |symbol| Remark
(mts.) (kg.) imt.)
0.00 |Top soil |Black, firm , meist, fine grained
to Black cotton CLAY
0.60
0.60 |silty Sandy silty CLAY with some
to |sand  |gravel, mixiture of top layer and
2.00 [Clay.  |weathering reminant
2.00 |Residua |Decomposed gneiss, gravel silt
to |lsand |and sand size. Resulted from
2.30 _Jwith the weathering of gneiss
MCE BRLi




Eastern Nile Technical Regional Office (ENTRO) 62

TEST PIT LOG BEPORT FOEM

CLIENT: ENTRO

PROJECT: Dinger Bereha Irrigation Project SITE: Canal route
PITNe. : DTP-28

LOCATION {UTM): _E 196936 N 990095 Flevation: 1240 asl.

PIT DIMENSION: Length __1.00 mts.  Width 1.00 mts.  Depth _2.50 mts.
SURFACE ARCUND PIT: slightly flat. grass coveted

Logged by: _Abera A. Date: March 10
SAMPLE

DEPTH JOIL TYP DESCRIPTION Type* | No Size Depth | symbol| Remark
{mts.) (kg.) (mt.)

0.00 |Top soil |Brown, firm , moist, fine grained

to Silty CLAY with grass root

0.70

0.70 |Sily Yellowish Red, firm, moist Silty  [Disturbe 1 2

to  |Clay CLAY

2.50

=250 |Residual|Decomposed gneiss, gravel silt
sand and sand size. Resulted from
with the weathering of gneiss

some _Junderneth

TEST PIT LOG REPORT FORM

CLIEMT: ENTRO
PROJECT: _Dinger Bereha Irrigation Project SITE: Canal route
PIT No. : DTP-29

LOCATION (UTM): _E196744 N __990361 FElevation: 1240 gzl
PIT DIMENSION: Length __1.00 mts.  Width 1.00 mts. Depth _2.70 mts.

SURFACE AROUND PIT: slightly flat, drass covered

Logged by: _Abera A Date: March'10
SAMPLE
DEPTH jOIL TYP DESCRIPTION Type* | No Size Depth | symbol| Remark
(mts.) (kg.) (mt.)
0.00 |Top soil |Brownish grey, firm , moist, fine
to grained Silty CLAY with grass
0.60 roots
0.60 |Silty Yellowish red firm moist Silty Disturbe 1 2
to  |Clay Clay with some gravel
2.60

»2.60 |Residual|Decomposed gneiss, gravel silt
sand and sand size. Resulted from
with the weathering of aneiss

MCE BRLi
ENIDS / FIELD INVESTIGATIONS / FINAL REPORT DINGER BEREHA PROJECT



Eastern Nile Technical Regional Office (ENTRO) 63
TEST PIT LOG REPORT FORM
CLIENT: ENTRO
PROJECT: _Dinger Bereha Irrigation Project SITE: Canal route
PITNa. : DCIP-32
LOCATION (UTM): _E 196518 N 990522  Elevation: 1240 asl.
PIT DIMENSION: Length __1.00 mts.  Width 1.00 mts. Depth _3.10 mts.
SURFACE ARQUND PIT: _slightly flat, grass covered
Logged by: _Abera A Date: March '10
B SAMPLE
DEPTH | S0QIL TYPE DESCRIPTION Type® No| Size | Depth |symbol| Remark
mts.) tkg.) (mt.)
0.00 |Top sail Brown, firm , maist, fine grained
to silty CLAY
070
070 |Sily Caly |Yellowish grey, Silty CLAY with
to some snd and gravels
3.00
»3.00 |Residual |Decomposed gneiss, gravel silt
sand with  |and sand size. Resulted from
some silt. _|the weathering of gneiss
TEST PIT LOG REPORT FORM
CLIENT: ENTRO
PROJECT: _Dinger Bereha Irrigation Project SITE: Canal route
PITNa. : DCTP-33
LOCATION (UTM): _E 196431 N __ 990655 Elevation: 1240 asl.
PIT DIMENSION: Length __1.00 mts.  Width 1.00 mts. Depth _2.30 mis.
SURFACE ARQUND PIT: _slightly flat, grass covered
Logged by: _Abera A Date: March '10
B SAMPLE
DEPTH | S0QIL TYPE DESCRIPTION Type® No| Size | Depth |symbol| Remark
mts.) tkg.) (mt.)
0.00 |Top sail Black, firm , moist, fine grained
to Black cotton CLAY
070
0.70 |Sandy silty |Yellowish Red Sandy Silty
to  |Clay CLAY; firm and moist
2.00
»2.00 |Residual |Decomposed gneiss, gravel silt
sand with  |and sand size. Resulted from
some silt.  |the weathering of gneiss
underneth
MCE BRLI
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Eastern Nile Technical Regional Office (ENTRO)
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CLIENT:

ENTRO

TEST PIT LOG REPORT FORM

PROJECT: _Dinger Bereha Irrigation Project

PIT No. :
LOCATION (UTM):

DCTP - 34
E 196375 N 990898 Elevation:

SITE: Canal route

PIT DIMENSION: Length __1.00 mts. _ Width 1.00 mts.
SURFACE AROUND PIT: slightly flat, grass covered

Logged by: _Abera A.

1240 asl.
Depth _2.50 mts.

Date: March '10

DEPTH
(mts.)

SAMPLE

SOIL TYPH

DESCRIPTION

Type*

No

Size
(kg.)

Depth

symbal

0.00
to
0.65

Top soil

Brown, firm , moist, fine grained
silty CLAY with plant & grass
root

Remark

065 to
2.00

gravely
silty sand
Clay.

Sandy, silt, gravelly CLAY;
brownish yellow in color and
moist

>2.00

Residual
sand with
some silt.

Decomposed gneiss, gravel silt
and sand size. Resulted from the
weathering of gneiss underneth

CLIENT:

ENTRO

TEST PIT LOG REPORT FORM

PROJECT: Dinger Bereha Irrigation Project

PIT No. :
LOCATION (UTM):

DCTP - 35
E 196358 N __ 991017 _Elevation:

SITE: Canal route

PIT DIMENSION: Length __1.00 mts. Width 1.00 mts.
SURFACE AROUND PIT: slightly flat, grass covered

Logged by: _Abera A.

1240 asl.
Depth _3.50 mits.

Date: March'10

DEPTH
{mts.)

SAMPLE

SOIL TYPH|

DESCRIPTION

Type*

No

Size
(kg.)

Depth
(mt.)

symbol

Remark

0.00
to
0.65

Top soil

Brown, firm , moist, fine grained
silty CLAY with some plant roots;
looks mixed with organic
material

0.65
to
3.40

Silty
CLAY.

Red, firm, moist Silty CLAY

Disturbe
d

>3.40

Residual
sand with
some silt.

Decomposed gneiss, gravel silt
and sand size. Resulted from the
weathering of gneiss underneth

MCE

BRLi
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Eastern Nile Technical

Regional Office (ENTRO)

65

CLIENT: ENTRO

TEST PIT LOG REPORT FORM

PROJECT: Dinger Bereha Irrigation Project

PIT No. : DCTP
E 196152 N _ 991173 Elevation: 1240 asl.
Depth _2.50 mis.

LOCATION (UTM):

PIT DIMENSION: Length __1.00 mts.  Width

-36

1.00 mts.

SITE: Canal route

SURFACE ARQUND PIT: slightly flat, grass covered

Logged by: _Abera A. Date: March 10
T SAMPLE _

DEPTH jOIL TYP DESCRIPTION Type* | No Size Depth |symbol| Remark
(mts.) (kg.) (mt)
0.00 |Top soil [Brown, firm , moist, fine grained

to silty CLAY
0.60
0.60 |Silty Red, firm, moist Silty CLAY Disturb 1
to  |CLAY. ed
2.00
>2.00 |Residual|Decomposed gneiss; gravel,
sand silt and sand size. Resulted
with from the weathering of gneiss
some |underneth
TEST PIT LOG REPORT FORM

CLIENT: ENTRO

PROJECT: _Dinger Bereha lrrigation Project
PIT No. : DCTP

LOCATION (UTM)
PIT DIMENSION:

-37
:_E 195967 N __ 991361
Length ___1.00 mis. _ Width

SURFACE AROUND PIT: _slightly flat, grass covered

Logged by: _Abera

A

Date: March'10

SITE: Canal route

Elevation: 1240 asl.
1.00 mts.

Depth _3.20 mis.

SAMPLE
DEPTH pOIL TYPI DESCRIPTION Type* | No Size Depth [symbol| Remark
(mts.) (kg.) (mt)
0.00 |Top soil [Brown, firm , moist, fine grained
to Silty CLAY
0.60
0.60 |Silty Red Silty CLAY; firm and moist |Disturb 2|2 &25
to  |Clay. ed
3.00
>3.00 |Residual|Decomposed gneiss; silt and
sand sand size. Resulted from the
with weathering of gneiss underneth
some
MCE BRLI
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Eastern Nile Technical Regional Office (ENTRO) 66

TEST PIT LOG REPORT FORM

CLIENT: ENTRO

PROJECT: _Dinger Bereha Irrigation Project SITE: Canal route
PITNo. : DCTP-38

LOCATION {UTM): _E 195739 N 0991552  Elevation: 1240 asl,

PIT DIMENSION: Length __1.00 mts.  Width 1.00 mts.  Depth 250 mts.
SURFACE ARCUND PIT: slightly flat, grass covered

Logged by: _Abera A. Date: March 10
SAMPLE
DEPTH | SOIL TYPE DESCRIPTION Type' No Size | Depth |symbol| Remark
(mts.) (kg.]
0.00 |Top soil Brown, firm , moist, fine grained
to silty CLAY
0.80
0.60 |Silty CLAY.  |Red, firm, moist Silty CLAY Disturbed 1|2Kg
to
2.50
»25 |Residual sand |Decomposed gneiss; silt and
with some silt. |sand size. Resulted from the
weathering of gneiss underneth

TEST PIT LOG REPORT FORM

CLIENT: ENTRQ
PROJECT: _Dinger Bereha Irrigation Project SITE: Canal route

PITNo. : DCTP-39

LOCATION {UTM): _E 195564 N ___891355 Flevation: 1241 asl,
PIT DIMENSION: Length __1.00 mts.  Width 1.00 mts.  Depth 3.80 mts.

SURFACE ARCUND PIT: slightly flat. grass covered

Logged by: _Abera A. Date: March '10
B SAMPLE
DEPTH| SOQIL TYPE DESCRIPTION Type No Size Depth |symbol| Remark
(mts.) (kg.)
0.00 |Top soil Brown Silty CLAY, firm, moist
to with some plant roots
0.60
0.60 |[Silty CLAY Brownish Red Silty CLAY ; firm |Disturbed 2|2kg & 25K
to and maist
3.77

»3.77 |Residual sand |Decomposed gneiss; silt and
with some silt. |sand size materials with some
gravel. Resulted from the
weathering of gneiss underneth

MCE BRLi
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Eastern Nile Technical Regional Office (ENTRO) 67

TEST PIT LOG REPORT FORM

CLIENT: ENTRO

PROJECT: Dinger Bereha Irrigation Project SITE: Canal route
PIT No. : DCTP- 40

LOCATION (UTM): _E 195299 N 991366  Elevation: _1240 asl.

PIT DIMENSION: Length __1.00mts.__ Width 1.00 mts. _Depth _1.00 mts,
SURFACE AROUND PIT: slightly flat, grass covered

Logged by: _Abera A Date: March'10
SAMPLE
DEPTH |SOIL TYPE DESCRIPTION Type* | No Size Depth |symbol] Remark
{mits.) {kg.) (mt.)
0.00 |Top soil Dark gray, friable , dry, fine
to grained silty CLAY
0.30
0.30 |Silty sand. |Sandy gravel with some clay,
to mixiture of top layer and
1.00 weathering reminant

=100 |Residual |Decomposed gneiss, gravel silt
sand with  |and sand size. Resulted from
some silt. |the weathering of aneiss

TEST PIT LOG REPORT FORM

CLIENT: ENTRO

PROJECT: Dinger Bereha Irrigation Project SITE: pumpling site
PIT No. : ResO1TP

LOCATION (UTM): _E 198483 N __ 989492 FElevation: 1248 asl.

PIT DIMENSION: Length __1.00 mts.  Width 1.00 mits. Depth _3.50 mis.
SURFACE AROUND PIT: slighily flat, grass covered

Logged by: _Abera A Date: March10
SAMPLE
DEPTH JOIL TYP DESCRIPTION Type* | No Size Depth |symbol| Remark
(mts.) {kg.) (mt.)
0.00 |Top scil [Black, firm , moist, fina grained
to Black cotton CLAY
0.25
0.25 |siity Brownish Red Silty CLAY ; firm |Disturb 2|2kg & 25Ky
to |CLAY |and moist ed
3.50
MCE BRLi
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Eastern Nile Technical Regional Office (ENTRO)

TEST PIT LOG REPORT FORM

CLIENT: ENTRO
PROJECT: _Dinger Bereha Irrigation Project
DCoTP- 1

PIT No.

LOCATION (UTM): _E 201692 N 982831  Elevation:
PIT DIMENSION: Length __1.00 mts.  Width

1.00 mts.

1286 asl.
Depth _2.35 mts.

SITE: Borrow area

SURFACE AROUND PIT: slightly flat, grass covered
Logged by: Aberg A,

Date: June'09

68

DEPTH
(mts.)

OIL TYP

SAMPLE

DESCRIPTION

Type*

Mo

Size
(kg.]

Depth |symiol
(mt.)

0.00
to
0.0

Top sail

Black, firm , moist, fina grained
organic CLAY (humus)

0.20
o
2.20

Silty
Clay

Red Silty CLAY with some sand;
firm, moist

2 & 25

0.3-1.80

22 to
2.5

Residua
| sand
with

Decomposed gneiss, gravel silt
and sand size. Resulted from the
weatherting of gneiss underneth

Remark

TEST PIT LOG REPORT FORM

CLIENT: ENTRO

PROJECT: _Dinger Bereha Irrigation Project
DCoTP-2

LOCATION (UTM): _E 201533 N __ 982719 Elevation: 1295 asl.
Depth _2.00 mts.

PIT No.

PIT DIMENSION: Length __1.00 mts.  Width

1.00 mts.

SITE: Borrow area

SURFACE AROUND PIT: slightly flat, grass covered
Logged by: _Abera A.

Date: June'0g

DEPTH
(mts.)

SAMPLE

OILTYP

DESCRIPTION

Type*

Mo

Size
(kg.)

Depth |symbol
(mt.)

0.00
to
0.40

Top soil

Black, firm , moist, fine grained
organic CLAY (humus)

0.40
to
1.90

Black
cotton

Red Silty CLAY with some sand;
firm, moist

2 & 25

0.40-
1.90

1.90
to
2.00

Residua
| sand
with

Decomposed gneiss, gravel silt
and sand size. Resulted from the
weathering of gneiss undernath

Remark

MCE

BRLi
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TEST PIT LOG REPORT FORM

CLIENT: ENTRO
PROJECT: _Dinger Bereha lrrigation Project
DCoTP-3

PIT No.

LOGATIOlN (UTM):
PIT DIMENSION: Length __1.00 mts.  Width

E 201618 N 983035 FElevation:

1285 asl.
1.00 mis.

SITE: Borrow area

Depth _2.10 mis.

SURFACE AROUND PIT: slightly flat. grass covered
Logged by: _Abera A.

Date: June'ds

69

CLIENT: ENTRO

PROJECT: _Dinger Bereha Irrigation Project

PIT No.

PIT DIMENSION: Length __1.00 mts.  Width

DCoTP -4
LOCATION (UTM): _E 201204 N ___ 982218 FElevation: 1304 asl.
Depth _2.30 mts.

1.00 mts.

SITE: Canal route

SURFACE AROUND PIT: slightly flat, grass covered
Logged by: _Abera A.

Date: June'ds

SAMPLE
DEPTH fOIL TYP DESCRIPTION Type* | No Size Depth |symbol| Remark
(mts.) (ka.) (mt.)
0.00 |Top soil |Black, firm , maist, fine grained
to organic CLAY (humus)
0.250
0.25 |Silty Red Silty CLAY with some sand;
to  |Clay firm, moist
2.00
2.00 |Residua|Decomposad gneaiss, gravel silt
to |lsand |and sand size. Resulted from the
210 with weathering of gneiss undernath
some
TEST PIT LOG REPORT FORM

SAMPLE
DEPTHJOIL TYP DESCRIPTION Type* | No Size Depth |symbol| Remark
(mts.) (ka.) (mt.)
0.00 |Top soil |Black, firm , maist, fine grained
to organic CLAY (humus)
0.30
0.30 |Silty Red Silty CLAY with some sand;
to  2.2|Clay firm, moist
2.20 |Residua|Decomposad gneaiss, gravel silt
to |lsand |and sand size. Resulted from the
2,30 |with weathering of gneiss undernath
MCE BRLi
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Eastern Nile Technical Regional Office (ENTRO)

TEST PIT LOG REPORT FORM

CLIENT: ENTRO
PROJECT: _Dinger Bereha Irrigation Project

PIT No.
LOCATION (UTM):

DCoTP - 23

E199752 N 987686 FElevation: 1260 asl.
PIT DIMENSION: Length __1.00 mts.  Width

1.00 mits.

SITE: Canal route

Depth _2.35 mis.

SURFACE AROUND PIT: slightly flat, qrass covered
Logged by: i_berﬁ A,

Date: June'08

70

DEPTH
(mts.)

OIL TYP

SAMPLE

DESCRIFTION

Type*

No

Size
(kg.)

Dapth
(mt.)

symbol

0.00
to
0.50

Top sail

Black, firm , moist, fine grained
organic CLAY (humus)

0.50
to
2.25

Silty
Clay

Red Silty CLAY with some sand;
firm, moist

Remark

2.25
to
2.35

Residua
| sand

with

Decomposed gneiss, gravel silt
and sand size. Resulted from the

weathering of gneiss underneth

TEST PIT LOG REPORT FORM

CLIENT: ENTRO
PROJECT: _Dinger Bereha Irrigation Project

PIT No.

DCoTP - 22

SITE: Canal route

LOCATION (UTM): _E 199632 N _ 988017 _Elevation: 1260 asl.
Depth _2.10 mis.

PIT DIMENSION: Length ___1.00 mts.  Width

1.00 mits.

SURFACE AROQUND PIT: slightly flat, grass covered
Logged by: _Abera A,

Date: June'09

DEPTH
(mts.)

OIL TYP

SAMPLE

DESCRIPTION

Type*

Nao

Size
(kg.)

Dapth
(mt.)

symbol

0.00
to
0.40

Tap sail

Black, firm , moist, fine grained
organic CLAY (humus)

0.40
to
2.00

Sty
Clay

Red Silty CLAY with soma sand,
firm, moist

2.00
to
210

Residua
| sand

Decomposed gneiss, gravel silt
and sand size. Resulted fram the

with

weathering of gneiss underneth

Remark

MCE

BRLi
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Eastern Nile Technical Regional Office (ENTRO)

TEST PIT LOG REPORT FORM

CLIENT: ENTRO

PROJECT: _Dinger Bereha Irrigation Project SITE: Canal route
PIT No. : DCoTP- 52

LOCATION (UTM): _E 199752 N 987686 FElevation: 1240 asl.

PIT DIMENSION: Length __1.00 mts.  Width 1.00 mts. Depth _2.20 mis.

SURFACE AROUND PIT: slightly flat, grass covered
Logged by: _Abera A, Date: June'0g

71

SAMPLE

DEPTH}OIL TYP DESCRIPTION Type* | No Size Depth
(mts.) (kg) | (mt)

symbol

Remark

0.00 Dark grey, loose, moist, silty
to  |Top soil |CLAY with some plant roots;
0.25 organic orgin

0.25 | sand,
to |silty
2.20 |Clay.

Red, moist, firm Silty CLAY with
some sand

»2.20 |Residua |Decomposed gneiss, gravel silt
| sand, |and sand size. Resulted from the
gravel. |weathering of gneiss undernsth

MCE BRLi
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APPENDIX D: PERMEABILITY TESTS

MCE BRLi
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FALLING HEAD (PERMEABILITY) TEST

Project: Dinger Berha Irr. Canal Size of the tet pit(m) 1X1X1.80
Test pit no DCTP-1 Diameter of casing (mm) 106
Bottom of the pit (cm) 100 Test section(m)  Bottom
Ground water level {m) - Tested section material type: Gravelly clayey Sand
Type of test Falling head Date : 12/16/2009
Casing height (magl) 0
Time Time elapsed Depth to water level (em)
Initial Final T,-T,(sec) (min) Depth (cm) Head (cm)
08:00:00 08:01:00 60 00:01:00 3 97 g Aln(H, /H,)
08:01:00 08:02:00 120 00:01:00 4 96 E(t, —1;)
08:02:00 08:03:00 180 00:01:00 6 94
08:03:00 08:04:00 240 00:01:00 7 93 F=275D
08:04:00 08:05:00 300 00:01:00 7 93
08:05:00 08:06:00 360 00:01:00 8 92
08:06:00 08:07:00 420 00:01:00 9 91
08:07:00 08:08:00 480 00:01:00 9.5 90.5
08:08:00 08:09:00 540 00:01:00 10.5 89.5
08:09:00 08:10:00 600 00:01:00 11.5 88.5
08:10:00 08:12:00 720 00:02:00 13 87
08:12:00 08:14:00 840 00:02:00 14 86 A {mz} = 8.82E-03
08:14:00 08:16:00 960 00:02:00 15 85 H, =97
08:16:00 08:18:00 1080 00:02:00 16.5 83.5 H,= 74
08:18:00 08:20:00 1200 00:02:00 17.2 82.8 D(m=10.6
08:20:00 08:25:00 1500 00:05:00 19 81
08:25:00 08:30:00 1800 00:05:00 21 79 .= 2700
08:30:00 08:35:00 2100 00:05:00 23 77
08:35:00 08:40:00 2400 00:05:00 25 75
08:40:00 08:45:00 2700 00:05:00 26 74 F (m) = 2.92E+01
L= 0:45:00 K (m/sec)) = 3.03E-06
Water level VS Time
30
_ a5
.§. 20
E 15
£ 10
2
5
0
1] 500 1000 1500 2000 2500 3000
Time(sec.)
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Eastern Nile Technical Regional Office (ENTRO) 74

FALLING HEAD PERMEABILITY TEST

Project: Dinger Berha Irr. Canal Size of the tet pit(m) 1X1X1.80
Test pit no DCTP-2 Diameter of casing (mm) 106
Bottom of the pit (cm) 100 Test section (m)  Bottom
Ground water level (m) -
Type of test Falling head Tested section material type: Gravelly clayey Sand
Casing height (magl) 0 Date : 12/06/2009
Time Time elapsed Depth to water level (cm) I
Initial Final T; -T;(sec) frr*inJ Depth (cm) Head (cm) I
08:00:00 08:00:30 60 00:00:30 15 85 g o AlnCH JH,)
08:00:30 08:01:30 120 00:01:00 26 74 Fit,—1)
08:01:30 08:02:30 180 00:01:00 47 53
08:02:30 08:03:30 240 00:01:00 60 40 F=275D
08:03:30 08:04:30 300 00:01:00 67 33
08:04:30 08:05:30 360 00:01:00 74 26
08:05:30 08:06:30 420 00:01:00 79 21
08:06:30 08:07:30 480 00:01:00 83 17
08:07:30 08:08:30 540 00:01:00 86 14
08:08:30 08:09:30 600 00:01:00 88 12
08:09:30 08:11:30 720 00:02:00 90 10
08:11:30 08:13:30 840 00:02:00 o1 9 A {m2] = 8.82E-03
08:13:30 08:15:30 960 00:02:00 93 7 H; =85
08:15:30 Q08:17:30 1080 00:02:00 94 6 Ho=2
08:17:30 08:19:30 1200 00:02:00 94 6 D(m)=10.6
08:19:30 08:24:30 1500 00:05:00 96 4
08:24:30 08:29:30 1800 00:05:00 98 2 o= 1770
E= 0:29:30 100
F (m) = 2.92E+01
Water Level VS Time K (m/sec)) = 6.41E-05
120
_ 1oo
iEJ. 80 —
E &0 /
:-i 40
Vi
20
a
o 500 1000 1500 2000
Time (sec.)
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FALLING HEAD (PERMEABILITY) TEST

Project: Dinger Berha Irr. Canal Size of the tet pit (m) 1X1X1.80
Test pit no DCTP-5 Diameter of casing (mm) 106

Bottom of the pit (cm) 100 Test section (m)  Bottom

Ground water level (m) - Tested Section material type: Gravelly clayey Sand
Type of test Falling head Date : 11/06/2009
Casing height (magl) 0
Time Time elapsed Depth to water level (cm)

Initial Final T; -T;(sec) (min Depth (cm) Head (cm)
08:00:00 08:01:00 60 00:01:00 4 96 g o AlnCH JH,)
08:01:00 08:02:00 120 00:01:00 6 94 F(t,—-1,)
08:02:00 08:03:00 180 00:01:00 7 93
08:03:00 08:04:00 240 00:01:00 g 92 F=275D
08:04:00 08:05:00 300 00:01:00 10 90
08:05:00 08:06:00 360 00:01:00 12 88
08:06:00 08:07:00 420 00:01:00 15 85
08:07:00 08:08:00 480 00:01:00 19 81
08:08:00 08:09:00 540 00:01:00 21 79
08:09:00 08:10:00 600 00:01:00 25 75
08:10:00 08:12:00 720 00:02:00 29 71
08:12:00 08:14:00 840 00:02:00 32 68 A (m?) = 8.82E-03
08:14:00 08:16:00 960 00:02:00 34 66 H, =96
08:16:00 08:18:00 1080 00:02:00 35 65 Ho = 45
08:18:00 08:20:00 1200 00:02:00 38 62 D(m)=10.6
08:20:00 08:25:00 1500 00:05:00 40 60
08:25:00 08:30:00 1800 00:05:00 42 58 t = 2700
08:30:00 08:35:00 2100 00:05:00 46 54
08:35:00 08:40:00 2400 00:05:00 50 50
08:40:00 08:45:00 2700 00:05:00 55 45 F (m) = 2.92E+01

E= 0:45:00 K (m/sec)) = 8.50E-06

Water level Vs Time

&0
50

40
30
20

Water level (m)

0 1000 2000 3000 4000
Time (sec)
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FALLING HEAD (PERMEABILITY) TEST

Project: Dinger Berha Irr. Canal Size of the tet pit (m) 1X1X1.80
Test pit no DCTP-8 Diameter of casing (mm) 106
Bottom of the pit (cm) 100 Test section (m) 0.6
Ground water level (m) - 1.2
Type of test Falling head Tested section material type: Gravelly clayey Sand
Casing height (magl) 0 Date : 11/06/2009
Time Time elapsed Depth to water level (cm
Initial Final T;-T; (sec) (min) Depth (cm) Head (cm)
08:00:00 08:01:00 60 00:01:00 05 99.5 g o Aln(H,/H,)
08:01:00 08:02:00 120 00:01:00 1 99 F(r,-1,)
08:02:00 08:03:00 180 00:01:00 2 a8
08:03:00 08:04:00 240 00:01:00 3 97 F=275D
08:04:00 08:05:00 300 00:01:00 4 96
08:05:00 08:06:00 360 00:01:00 0 95
08:06:00 08:07:00 420 00:01:00 6 94
08:07:00 08:08:00 480 00:01:00 5.8 93.2
08:08:00 08:09:00 540 00:01:00 7.5 92.5
08:09:00 08:10:00 600 00:01:00 8.6 91.4
08:10:00 08:12:00 720 00:02:00 9.7 90.3
08:12:00 08:14:00 840 00:02:00 10.4 89.6 A [m2] = 8.82E-03
08:14:00 08:16:00 960 00:02:00 11.3 88.7 Hy =095
08:16:00 08:18:00 1080 00:02:00 12 88 H. =826
08:18:00 08:20:00 1200 00:02:00 12.8 87.2 D (m)= 0.106
08:20:00 08:25:00 1500 00:05:00 13.6 86.4
08:25:00 08:30:00 1800 00:05:00 14 86 to = 2700
08:30:00 08:35:00 2100 00:05:00 14.8 85.2
08:35:00 08:40:00 2400 00:05:00 16 84
08:40:00 08:45:00 2700 00:05:00 17.4 82.6 F (m) = 2.92E-01
L= 0:45:00 K (m/sec)) = 2.09E-04
Water level VS Time
20
= 10
s
=
o T
4] 500 1000 1500 2000 2500 3000
Time (sec.)
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FALLING HEAD (PERMEABILITY) TEST

Project: Dinger Berha Irr. Canal Size of the tet pit (m) 1X1X1.80
Test pit no DCTP-13 Diameter of casing (mm) 106

Bottom of the pit (cm) 100 Test section (m)  Bottom

Ground water level (m) - Tested section material type: Gravelly clayey Sand
Type of test Falling head Date : 17/06/2009
Casing height (magl) 0
Time Time elapsed Depth to water level (cm)

Initial Final T; -T;(sec) f@ Depth (em) Head (cm)
08:00:00 08:01:00 60 00:01:00 10 90 K = Aln(H,/H,)
08:01:00 08:02:00 120 00:01:00 13 87 F(t, —t;)
08:02:00 08:03:00 180 00:01:00 16 84
08:03:00 08:04:00 240 00:01:00 20 80 F=275D
08:04:00 08:05:00 300 00:01:00 26 74
08:05:00 08:06:00 360 00:01:00 37 63
08:06:00 08:07:00 420 00:01:00 42 58
08:07:00 08:08:00 480 00:01:00 53 47
08:08:00 08:09:00 540 00:01:00 65 35
08:09:00 08:10:00 600 00:01:00 74 26
08:10:00 08:12:00 720 00:02:00 83 17
08:12:00 08:14:00 240 00:02:00 86 14 A (m?) = 8.82E-03
08:14:00 08:16:00 960 00:02:00 88 12 Hi =90
08:16:00 08:18:00 1080 00:02:00 90 10 Hpo= 2
08:18:00 08:20:00 1200 00:02:00 91 9 D {m)=10.6
08:20:00 08:25:00 1500 00:05:00 92 8
08:25:00 08:30:00 1800 00:05:00 94 6 to= 2700
08:30:00 08:35:00 2100 00:05:00 96 4
08:35:00 08:40:00 2400 00:05:00 97 3
08:40:00 08:45:00 2700 00:05:00 98 2 F (m)= 2.92E+01

E= 0:45:00 K (m/sec)) = 4.27E-05

Water level Vs Time

120

100

20

&0

40

Water level (m)

20

0 1000 2000 3000 4000
Time (sec)
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FALLING HEAD (PERMEABILITY) TEST

Project: Dinger Berha Irr. Canal Size of the tet pit(m) 1X1X1.80
Test pit no DCTP-23 Diameter of casing (mm) 106
Bottom of the pit (cm) 100 Test section (m)  Bottom
Ground water level (m) - Tested section material type: Silty Clay
Type of test Falling head Date : 10/06/2009
Casing height (magl) 0
Time Time elapsed Depth to water level (em)
Initial Final T; -T; (sec) (min) Depth (em) Head (ecm) )
08:00:00 | 08:01.00 60 00:01:00 0.2 998 K = AlnCH,/H,)
08:01:00 08:02:00 120 00:01:00 0.5 99.5 Fit,—1)
08:02:00 08:03:00 180 00:01:00 0.6 99.4
08:03:00 08:04:00 240 00:01:00 0.7 09.3 F=275D
08:04:00 08:05:00 300 00:01:00 0.8 99.2
08:05:00 08:06:00 360 00:01:00 0.9 99.1
08:06:00 08:07:00 420 00:01:00 1 99
08:07:00 08:08:00 480 00:01:00 1.2 98.8
08:08:00 08:08:00 540 00:01:00 1.3 98.7
08:08:00 08:10:00 500 00:01:00 1.5 98.5
08:10:00 08:12:00 720 00:02:00 1.6 98.4
08:12:00 08:14:00 840 00:02:00 1.8 98.2 A {m2] = 8.82E-03
08:14:00 08:16:00 960 00:02:00 2 a8 Hy = 99.8
08:16:00 08:18:00 1080 00:02:00 2.4 97.6 H; = 97
08:18:00 08:20:00 1200 00:02:00 2.7 97.3 D(m)=10.6
08:20:00 08:25:00 1500 00:05:00 3 97
08:25:00 08:30:00 1800 00:05:00 3.2 96.8 tz = 2700
08:30:00 08:35:00 2100 00:05:00 e 96.5
08:35:00 08:40:00 2400 00:05:00 3.7 96.3
08:40:00 08:45:00 2700 00:05:00 3 97 F (m) = 2.92E+01
Y= 0:45:00 K (m/sec)) = 3.19E-07
Water level VS Time
4
53 /’/—\
E 2 /_/
g,
= //
o] T
o 500 1000 1500 2000 2500 3000
Time(sec.)
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FALLING HEAD (PERMEABILITY) TEST
Project: Dinger Berha Irr. Canal Size of the tet pit(m) 1X1X1.80
Test pit no DCTP-28 Diameter of casing (mm) 106
Bottom of the pit (cm) 100 Test section (m)  Bottom
Ground water level (m) - Tested section material type: Gravelly clavey Sand
Type of test Falling head Date : 15/06/2008
Casing height (magl) 0
Time Time elapsed Depth to water level (cm) I
Initial Final T; -T; (sec) (min Depth (cm) Head (cm) I
08:00:00 08:01:00 60 00:01:00 4 96 g o AlnCH, JH,)
08:01:00 08:02:00 120 00:01:00 5] 94 F(t,—1t,)
08:02:00 08:03:00 180 00:01:00 g 92
08:03:00 08:04:00 240 00:01:00 9.5 90.5 F=275D
08:04:00 08:05:00 300 00:01:00 11 89
08:05:00 08:06:00 360 00:01:00 12.3 B7.7
08:06:00 08:07:00 420 00:01:00 13 87
08:07:00 08:08:00 480 00:01:00 14.5 B5.5
08:08:00 08:09:00 540 00:01:00 15.7 84.3
08:09:00 08:10:00 600 00:01:00 16.4 B83.6
08:10:00 08:12:00 720 00:02:00 17.7 B82.3
08:12:00 08:14:00 240 00:02:00 19 81 A (m?) = 8.82E-03
08:14:00 08:16:00 960 00:02:00 20 80 Hy =96
08:16:00 08:18:00 1080 00:02:00 209 791 Ho = 71
08:18:00 08:20:00 1200 00:02:00 22 78 D(m)=10.6
08:20:00 08:25:00 1500 00:05:00 23 77
08:25:00 08:30:00 1800 00:05:00 245 75.5 to= 2700
08:30:00 08:35:00 2100 00:05:00 26 74
08:35:00 08:40:00 2400 00:05:00 27.3 72.7
08:40:00 08:45:00 2700 00:05:00 29 71 F (m) = 2.92E+01
E= 0:45:00 K (m/sec)) = 3.38E-06
Water Level VS Time
35
30
E 25 /————________________.....--""""
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FALLING HEAD (PERMEABILITY) TEST

Project: Dinger Berha Irr. Canal Size of the tet pit (m) 1X1X1.80
Test pit no DCTP-45 Diameter of casing (mm) 106
Bottom of the pit (cm) 100 Test section(m)  Bottom
Ground water level {m) - Tested section material type: Silty Clay
Type of test Falling head Date : 17/06/2009
Casing height (magl) 0
Time Time elapsed Depth to water level (cm)
Initial Final T -T;(sec) (min) Depth (cm) Head (cm)
08:00:00 08:01:00 60 00:01:00 0.2 99.8 g o AlCH, /H,)
08:01:00 08:02:00 120 00:01:00 0.35 99.65 F(t,-1,)
08:02:00 08:03:00 180 00:01:00 0.5 99.5
08:03:00 08:04:00 240 00:01:00 0.6 99.4 F=275D
08:04:00 08:05:00 300 00:01:00 0.7 99.3
08:05:00 08:06:00 360 00:01:00 0.85 99.15
08:06:00 08:07:00 420 00:01:00 0.9 99.1
08:07:00 08:08:00 480 00:01:00 0.95 99.05
08:08:00 08:09:00 540 00:01:00 1.1 98.9
08:09:00 08:10:00 00 00:01:00 1.25 98.75
08:10:00 08:12:00 720 00:02:00 1.32 98.68
08:12:00 08:14:00 840 00:02:00 1.47 98.53 A {mZ] = 8.82E-03
08:14:00 08:16:00 960 00:02:00 1.55 98.45 Hy= 008
08:16:00 08:18:00 1080 00:02:00 1.67 98.33 Hy= g7.2
08:18:00 08:20:00 1200 00:02:00 1.79 98.21 D(m)=10.6
08:20:00 08:25:00 1500 00:05:00 1.95 98.05
08:25:00 08:30:00 1800 00:05:00 2.2 97.8 to= 2700
08:30:00 08:35:00 2100 00:05:00 2.4 97.6
08:35:00 08:40:00 2400 00:05:00 205 97.5
08:40:00 08:45:00 2700 00:05:00 28 97.2 F (m)= 2.92E+01
E= 0:45:00 K (m/sec)) = 2.96E-07
Waterlevel Vs Time
20
18
18
C i2
g s
5 B
:
0
o 1000 2000 000 4000
Time (sac)
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FALLING HEAD (PERMEABILITY) TEST

Project: Dinger Berha Irr. Canal Size of the tet pit(m) 1X1X1.80
Test pit no DCTP-48 Diameter of casing (mm) 106
Bottom of the pit (cm) 100 Test section (m) Bottom
Ground water level (m) - Tested section material type: Silty Clay
Type of test Falling head Date : _16/06/2009
Casing height (magl) 0
Time Time elapsed Depth to water level (cm) I
Initial Final T; -T; (sec) fmi_nz Depth (cm) Head (cm) I
08:00:00 08:01:00 60 00:01:00 0.3 99.7 K o Al(H,/H,)
08:01:00 08:02:00 120 00:01:00 0.4 99.6 Ft,—1t)
08:02:00 08:03:00 180 00:01:00 0.6 99.4
08:03:00 08:04:00 240 00:01:00 0.7 99.3 F=275D
08:04:00 08:05:00 300 00:01:00 0.7 99.3
08:05:00 08:06:00 360 00:01:00 0.8 99.2
08:06:00 08:07:00 420 00:01:00 0.9 99.1
08:07:00 08:08:00 480 00:01:00 0.95 99.05
08:08:00 08:09:00 540 00:01:00 1.05 98.95
08:09:00 08:10:00 600 00:01:00 1.15 98.85
08:10:00 08:12:00 720 00:02:00 1.3 98.7
08:12:00 08:14:00 840 00:02:00 1.4 98.6 A (m?) = 8.82E-03
08:14:00 08:16:00 960 00:02:00 1.5 98.5 Hy = 99.7
08:16:00 08:18:00 1080 00:02:00 1.65 98.35 Ho= 97.4
08:18:00 08:20:00 1200 00:02:00 1.72 98.28 D(m)=10.6
08:20:00 08:25:00 1500 00:05:00 1.9 98.1
08:25:00 08:30:00 1800 00:05:00 2.1 97.9 tz= 2700
08:30:00 08:35:00 2100 00:05:00 2.3 97.7
08:35:00 08:40:00 2400 00:05:00 2.5 97.5
08:40:00 08:45:00 2700 00:05:00 2.6 97.4 F (m)= 2.92E+01
E= 0:45:00 K (m/sec)) = 2.62E-07
Water level Vs Time
2
25
E 2
T
z 15
£
o 1
=
0.5
o
o 1000 2000 3000 4000
Time (sec)
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FALLING HEAD (PERMEABILITY) TEST

Project: Dinger Berha Irr. Canal Size of the tet pit(m) 1X1X1.80
Test pit no DCTP-52 Diameter of casing (mm) 106
Bottom of the pit (cm) 100 Test section(m)  Bottom
Ground water level (m) - Tested section material type: silty clay
Type of test Falling head Date : 16/06/2009
Casing height (magl) 0
Time Time elapsed |_Depth to water level (cm) |
Initial Final T; -T; (sec) (min) Depth (cm) Head (em) I
08:00:00 08:01:00 60 00:01:00 0.4 99.6 g o Aln(H, /H,)
08:01:00 08:02:00 120 00:01:00 0.9 99.1 F(t,—1t)
08:02:00 08:03:00 180 00:01:00 1.3 98.7
08:03:00 08:04:00 240 00:01:00 1.4 98.5 F=275D
08:04:00 08:05:00 300 00:01:00 4= 98.4
08:05:00 08:06:00 360 00:01:00 4= 98.3
08:06:00 08:07:00 420 00:01:00 1.6 98.2
08:07:00 08:08:00 480 00:01:00 1.6 98.1
08:08:00 08:09:00 540 00:01:00 1.7 98
08:09:00 08:10:00 600 00:01:00 1.7 97.9
08:10:00 08:12:00 720 00:02:00 1.7 97.7
08:12:00 08:14:00 840 00:02:00 1.8 97.5 A (m? = 8.82E-03
08:14:00 08:16:00 960 00:02:00 1.8 97.3 H, = 99.6
08:16:00 08:18:00 1080 00:02:00 1.8 a7 Hz = 97.9
08:18:00 08:20:00 1200 00:02:00 1.8 96.8 D(m)=10.6
08:20:00 08:25:00 1500 00:05:00 1.9 96.5
08:25:00 08:30:00 1800 00:05:00 1.9 96.2 = 2700
08:30:00 08:35:00 2100 00:05:00 2 96
08:35:00 08:40:00 2400 00:05:00 2.1 95.4
08:40:00 08:45:00 2700 00:05:00 2.1 97.9 F (m) = 2.92E+01
L= 0:45:00 K {m/sec)) = 1.93E-07
Water level Vs Time
2.5
2
E— 1.5
@
g 1
@
g 0.5
[v]
o 1000 2000 3000 4000
Time (sec)
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APPENDIX E: LABORATORY TEST RESULTS
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AL Company Name Form Na
“,é = B CONSTRUCTION DESIGN SHARE CO. OF/CDSCo./117
Title Issue NO Page N*
LABORATORY TEST RESULT 1 I Page 1 of 1
Project Mo 00375
Dale 20/08/09
Project :- Dinger Bereha Irrigation
Client :- Metaferia Consulting Engineers Ple
Location :- Dinger Bereha
Object :- Soil & Water samples
TP Sample | Easting | Northing | Depth in | Specific | Moisture | Frea
N® No Tvpe (m) gravity | content | Swell LL PL PI
(%) o (%) (%) (%)
1 1 SDS 201832 g82831 | 0.30-2.50 23.17 - -
2 1 LD 201632 982831 | 0.30-2.50 2.45 - 57.32 23.66 23.67
3 2 SDS 201632 982831 | 0.40-2.10 21.59 -
4 2 LD3 201632 §82831 | 0.40-2.10 1.46 - 55.45 30.08 25.37
b 2 LD3 201533 982718 | 0.30-0.30 - 120 66.10 36.61 29.49
1] 2 SD3 203516 883185 | 0.30-0.30 15.80 -
7 16 LD3 201280 885001 | 0.20-0.30 -
B 20 LD3 200488 gB6524 | 0.40-1.60 - &0 56.25 32.29 23.96
9 23 SDS 199752 SB7686 | 0.50-1.80 - 17.95
10 23 LD 199752 GBT686 | 0.50-1.80 2.50 - 48.25 23.56 22.69
1 24 LD3 - - - - a0 -
12 48 LDS,5DS | 184113 890268 | 0.30-1.30 2.53 61.50 35.92 25.58
13 b2 SD3 192898 g80362 | 0.20-2.20
14 b2 LD3 192898 g80362 | 0.20-2.20 2.58 47.50 25.25 22 25
TF Sample | Easting | Northing | Depth in | Natural | Optimum |Standard Procter
N® No Tvpe (m) Moisture | Moisture I{ngq.-'m3
[Contant %|Content %
1 1 LD3 201682 982831 | 0.30-2.30 11.6 22,8 1583
2 2 LD3 201682 GB2B31 | 0.40-2.10 15.3 229 1541
2. Water Samples
BH PH Sullpate Chloride Total Alkali Conterit TDS
M2 No Value Contant (ma/l) Contant {(ma/l) (mail) (mal)
1 - 79 12 18 54.00 120
Note:
1. Three graphs for grain size distribution are drawn and attached here with
2. Two graphs for Direct Shear test result are drawn and attached here with
3. Five graphs for double grain size distribution are drawn and attached here with
4. Six graphs for UU Triaxial are drawn and attached here with
5. Two graphs for CU Triaxial are drawn and attached here with

Tested by

Date

- Dawit Eebede

+15/12/01

Checked by :-Isayas Demle

Date

+15/12/01

Approved hy -

Date

MCE BRLi
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/ ‘| Company Mame Form N*
)| = CONSTRUCTION DESIGN Sco. OF/CDSCo/148
L4
Title: Isswe MO Page No
TRIAXIAL TEST RESULT 1 Pagelof 1
Project : Dinger Bereha Irrigation Pro. N2 = 00375
Client : Metaferia Consulting Engineers Ple Date:= '20/08/09
Location: Dinger Bereha
Test Type: Triaxial CU (Single Stage)(ASTM D 4767)
Ohject : __Soil samples
SPECIMEN DATA
TP'BH NO 1 Sample N°
Dapth {m) 0.30-2.50 Sample condition Disturbed
Initial height {mm) 76.00 Initial diamatar {mm) 38
Initial area {mms ) 11.34 Initial volume (cmd) 86.18
Initial Waight (gm) 158.06 Bulk dansity (gmicm3 1.834
Final dry Weight {gm) 121.84 Dry density {gm/em?) 1.414
Moisture content (4 2073 Specific Gravity -
Remark P = , M2 {e+63) , q = 1/2(oy- o1)
o 0.4904 a' 133.00
c' a'Cos @' @' Sine {tan o )
Chamber press. c' g’
-] 400 700 1000
(KN/'m2) (@) (KN'm?) (Degrees)
Deviator Stress , _
(KN'm2) {o—5;) 1272 1678 2311 153 29
Pore pressure (KN'm2) 33 59 89
=0.4000 +133.2
1200 4 3‘ +._
1100 I B B T T A B O O ol
10“0 4 - + -t S +— -1 2L 4+t 4+ 4 -t 2t -— 443 - 4+t +— -—
900 e
T00
soo {1 T LT
E 400 m
= 300 =
R ISR D cadt NN FHET SEURTEEEN T
2 100
(% 0
= 0 125 250 375 500 &25 TS50 8&75 1000 1125 1250 1375 1500 1625 1750 1875 2000 2125
% Mormal Stress{KN'm?) P
Tested by :- Dawit Kebede Approved by -
Date = 151201 Date
Checked by :- Isayas Demile
Date = 181201

MCE BRLi
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'] Company Name Form N*
| = CONSTRUCTION DESIGN Sco. OF/CDSCo/168
cn:t —
Title Issue NO Page No
TRIAXIAL TEST RESULT 1 Pagelof 1
Project : Dinger Bereha Irrigation Pro. N2 = 00375
Client Metaferia Consulting Engineers Ple Date: '20/0809
Location: Dinger Bereha
Test Type: Triaxial CU (Single Stage)(ASTM D 4767)
Object : _ Soil samples
SPECIMEN DATA
TR/BH NO 2 Sample N2
Dapth (m) 0.40-2.10 Sample condition Disturbed
Initial height (mm) 76.00 Initial diameter {mm) 38
Initial area (mm } 11.34 Initial velume (cme) 86.18
Initial W aight (gm) 162.18 Bulk da nsity (gm/cm3 1.882
Final dry Weight {gm) 123.91 Dry density {gm'em?) 1.438
Moistura content (3¢ 30.89 Specific Gravity -
Remark P = , 2(o+o:) , q = V2 (o Gy)
o 0.4581 a' 185.00
c aCos @' @  Sinetan o )
Chamber press. c' @’
a 400 700 1000
(KN'm2) (@) (KN/m?) (Degrees)
Deviator Stress , _
(KN/m2) {0~ a,) 1305 1782 218 208 27
Pore pressure (KN'm2) 30 57 a0
= 0.458% + 185.4
1200 q_ ”3‘I T M
1100 - mE AR~ o
1000 et
00
HD + -4 oL S
700 T
GO0 SRR
g s i
5 400
s 300
‘E 200
100
% 0
= 0 125 250 375 500 625 7T50 875 1000 1125 1250 1375 1500 1625 1750 1875 2000 2125
% Normal Stress( KN'm2) P
Tested by :- Dawit Kebede Approved by -
Date = "1512/01 Date
Checked by :- Isayas Demile
Date - 181201
MCE BRLI
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/] L ICompqny Name Form N°
cb{l':/ — CONSTRUCTION DESIGN Sco. OF/CDS5Co/148
Title Isswe NO Page No
TRIAXIAL TEST RESULT 1 Pc:lge] of 1
Project : Dinger Bereha Irrigation Pro. N® :- 00375
Client : Metaferia Consulting Engineers Ple Date:- "20/08/09
Location: Dinger Bereha
Test Type: Triaxial UL
Object : ___soil samples
SPECIMEN DATA
TP/BH NO 1 Sample N2 -
Depth {m) 0.30-2.50 Sample condition Disturbed
Initial height (mmj) 76.00 Initial diameter { mm) 38
Initial area (mm? ) 11.34 Initial volume (cm?® 8618
Initial Weight (gm) 156.49 Bulk density (gm/cm?) 1.816
Final dry Weight {gm) 121.3 Dry density (gm/icm?) 1.408
Moisture content (9 29.4 Specific Gravity
Remark P = . W2 {o+a,) , q = Ul(o—ay
o 0.4119 a 165.00
c a'/Cos @ &  Sine ano')
Chamber press. [ [5]
(KN'm2) @) 400 700 1000 (KN/m?) (Degrees)
Deviator Stress, _
(KNm2) (o— 63) 1113 1555 1953 181 24
y=041x+ 1647
1000 T T T AT __...E'
000
p S WA NN ANNRN| NNRN NI BNNN NN FUNUAN [URNAN |NEUANI NUARRAARRNAN NANAR) -'- | _.-._.‘.,.ﬂ' il IR
700 T HE EEE e e T L Il TERR NI
........................... ___,.-hl"""-
600 G
so0 T T T g T Nl
o aoo LHHHHEHHHHTHIT JABRES, ouN AT RRRRRRIRANAN IANRARI
| L™ |
oo e
5 200 i I B I I Mae
@ 100
@ @ e L L LR
;,‘E 0
F ] 1256 260 375 G500 625 750 875 1000 14125 1250 1375 1500 4625 4750 {875 2000
2 Normal Stress{KN/m?)
7] P
Tested by :- Dawit Kebede Approved by =
Date = 151201 Date -
Checked by :- Isayas Demile
Date = 184201
MCE BRLI
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s L ICompany Name Form N*
CU{ —N CONSTRUCTION DESIGN Sco. OF/CDSCo/148
Title Issue NO Page No
TRIAXIAL TEST RESULT 1 Fuge'l of 1
Project : Dinger Bereha Irrigation Pro. N¢ :- 00375
Client : Metaferia Consulting Engineers Ple Date:- '20/08/09
Location: Dinger Bereha
Test Type: Triaxial UU
Object : __ soil samples
SPECIMEN DATA
TP/BH NO 2 Sample N2 -
Depth (m) 0.40-2.10 Sample condition Disturbed
Initial height (mm) 76.00 Initial diameter (mm) 38
Initial area (mm? ) 11.34 Initial volume {cm? 86.18
Initial Weight (gm) 161.24 Bulk density {gm/cm?) 1.871
Final dry Weight (gm) 123.67 Dry density (gmicm?) 1.435
Moisture content (%) 30.35 Specific Gravity
Remark P = . W2{o+6y) q = U2{o—c,)
o 0.3964 a 206.00
c a'lCos & &  Sinelitano')
Chamber press. [H [5]
(KN'm2) {oq) 400 700 1000 (KN'm?) (Degrees)
Deviator Stress , _
(KN/m2) (o,— a3) 1229 1562 2015 224 23
¥=0.396x + 206.0
11m ............................ TN B S
1000 {9
o i A8 IRRRARI AR AR ARARRAALARAR (RRNAMRANARI ARLARAARARAR CARANR) RRRA 11 ,,..—""
DO e Ame) memas ARAEen [ AmAn BoRBE) ARFARd RED HALAn eREE ]
700 TR T §om= e NARY NARNBY SRARER INRRANY NRN WA
EM .........................
S00 T T e T T T
T a0
é 200 == | NN AEENNN AERERN [NNNN RERNNT NN SN ANN N AN N
@ o0 O
5 0
= 0 125 250 375 500 625 750 875 1000 1125 1250 1375 1500 1625 1750 1875 2000
E% Hormal Stress{KN/m?2) P
Tested by :- Dawit Kebede Approved by
Date - 181201 Date -
Checked by - lsayas Demile
Date = 181201
MCE BRLI
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/ L 'Compqny Name Form N*
4 CONSTRUCTION DESIGN Sco, OF/CDSCo/148
Issue NO Page No
TRIAXIAL TEST RESULT 1 Pc:lge'l of 1
Project : Dinger Bereha Irrigation Pro. N¢ :- 00375
Client : Metaferia Consulting Engineers Ple Date:- '20/08/09
Location: Dinger Bereha
Test Type: Triaxial UU
Object : __soil samples
SPECIMEN DATA
TP/BH NO 20 Sample N2 -
Depth (m) 0.40-1.60 Sample condition Disturbed
Initial height {mm) 76.00 Initial diamater | mm) 38
Initial area (mm? ) 11.34 Initial volume {em? 86.18
Initial Weight (gm) 150.20 Bulk density (gm/cm?) 1.743
Final dry Weight (gm) 112.56 Dry density (gm/cm?) 1.306
Moisture content (%) 33.44 Specific Gravity
Remark P = . W({o+o6y) , q = U2{o—ay)
o 0.4034 a 204.00
c a/Cos @ & Sine'tan ')
Chamber press. [ a
(KN'm2) {o3) 400 700 1000 KN'm?) (Degrees)
Deviator Stress , _
(KN'm2) (o— G3) 1292 1519 2085 223 24
y= 04032+ 204.3
1100
900
800 .
700 e
G600 TTT
,g ﬁ et
§ 100
{'-5 0
= 0 125 250 375 500 625 T50 87 1000 1125 1250 1375 1500 1625 1750 1875 2000
E% Hormal Stress(KN/m?) <]
Tested by = Dawit Kebede Approved by -
Date - 151201 Date -
Checked by :- Isayas Demile
Date - 181201

MCE BRLi
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I L 'Compqny Name Form N*
Cﬁ{:i;/ —% CONSTRUCTION DESIGN Sco. OF/CDSCo/148
Title: Issue MO Page No
TRIAXIAL TEST RESULT 1 che1 of 1
Project : Dinger Bereha Irrigation Pro. N :- 00375
Client : Metaferia Consulting Engineers Ple Date:- "20/08/09
Location: Dinger Bereha
Test Type: Triaxial UU
Object : __ soil samples
SPECIMEN DATA
TP/BH NO 23 Sample N -
Depth (m) 0.50-1.80 Sample condition Disturbed
Initial height {mm) 76.00 Initial diameter {mm) 38
Initial area {mm? ) 11.34 Initial volume {em? 86.18
Initial Weight {gm) 156.28 Bulk density (gm/cm?) 1.813
Final dry Weight {gm) 122.44 Dry density {gm/cm?) 1.420
Moisture contert (%) 27.67 Specific Gravity
Remark P = . W2 (opt+6y) q = U2{o cy)
o 0.3721 a 185.00
C a'/Cos & & Sinetano')
Chamber press. [& [5]
(KN'm2) (o3) 400 700 1000 (KN'm?) (Degrees)
Deviator Stress , B
(KN'm2) (o,— &3} 1064 117 1776 199 22
y=0.37T2x + 185.0
1000
900 1 g
ﬁ 1 —
1 T
600 ] I == [
500 1 ..-llﬂ"'!-__-'.
o 400 e =
E — =28
g mo b=
70 |
@ 0
‘-E 0 400 200 300 400 500 &00 TOO BOO 900 4000 1100 1200 1300 1400 1500 1800 1700 1800
5]
% Normal Stress(KN/m2) P
Tested by := Dawit Kebede Approved by =
Date = 151201 Date -
Checked by - Isayas Demile
Date = 181201
MCE BRLi
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] L IC‘cn'u:vc:n@.l' Name Form MN®
cb{ —% CONSTRUCTION DESIGN Sco. OF/CDSCo/148
Titl= Isswe NO Page No
TRIAXIAL TEST RESULT 1 Page'l of 1
Project : Dinger Bereha Irrigation Pro. N :- 00375
Client : Metaferia Consulting Engineers Ple Date:- '20/08/09
Location: Dinger Bereha
Test Type: Triaxial UU
Object : __ soil samples
SPECIMEN DATA
TP/BH NO 48 Sample N2 -
Depth (m) 0.50-1.80 Sample condition Disturbed
Initial height (mm) 76.00 Initial diameter {mm) 38
Initial area (mm? ) 11.34 Initial volume {cm® a86.18
Initial Weight {gm) 159.58 Bulk density (am/cm?) 1.852
Final dry Weight {gm) 12576 Diry density (gm/cn?) 1.459
Moisture content (%) 26.89 Specific Gravity
Remark P = . U2 {g+0G3) q = 12 (o— oy
o 0.3537 a 194.00
c a'lCos & @  Sinelitan o)
Chamber press. [ a
(KN'm2) {03} 400 700 1000 (KN'm?) (Degrees)
Deviator Stress, _
(KN/m2) (oy— o3} 1027 1395 1682 207 21
y=0.353x+ 1944
1000
goo A
'8-’00 i
700 B can
500 _--_-_.-l"_
———
500 L g
L 400
£ NERN |t [1]
X 200 .
@ 100
@
{‘-5 0
= 0 100 200 300 400 500 G600 TOO EBO0 Q00 1000 1100 1200 1300 1400 1500 1600
% Normal Stress(KN/m32) P
Tested by = Dawit Kebede Approved by
Date = 151201 Date -
Checked by :- Isayas Demile
Date = 181201
MCE BRLI
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A L 'Company Name Form MN°
’,’./ —% CONSTRUCTION DESIGN Sco. OF/CD5Co/148
CD} —
Title lsswe NO Page No
TRIAXIAL TEST RESULT 1 Fc:lge'l of 1
Project : Dinger Bereha Irrigation Pro. N2 :- 00375
Client : Metaferia Consulting Engineers Ple Date:- '20/08/09
Location: Dinger Bereha
Test Type: Triaxial UU
Object : ___soil samples
SPECIMEN DATA
TP/BH NO 52 Sample M -
Depth {m) 0.50-2.20 Sample condition Disturbed
Initial height (mm) 76.00 Initial diameter (mm) 38
Initial area {mm? ) 11.34 Initial volume {cm?) 8618
Initial Weight (gm) 157.06 Bulk density (gm/em?) 1.822
Final dry Weight {gm) 123.66 Dry density (gmicm?) 1.435
Moisture content (%) 27.01 Specific Gravity
Remark P = . Ui{op+oy) q = U2 (o o))
o 0.3703 a 218.00
C a'lCos & &  Sineano')
Chamber press. [ a
(KN'm2) {o3) 400 700 1000 (KN'm?) (Degrees)
Deviator Stress , _
(KN'm2) (- o3) 1146 1553 1849 235 22
y=0370x+ 218.2
1000
m 1+ 44— 4+ — i
/00 o
o SRS RERERRRERART __uduERRA
ﬁm __‘-# g 4 IEEEE NN
R
2
T 100
@ 0
EE 0 100 200 300 400 500 &00 700 800 900 1000 1100 1200 1200 1400 1500 1600 1700 1800
3]
% Normal Stress{KN/m?) =
Tested by :- Dawit Kebede Approved by :-
Date = 154201 Date -
Checked by - Isayas Demile
Date - 1841201
MCE BRLI
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Il Company Name Form N°
ﬂ'i: = CONSTRUCTION DESIGN SHARE 5Co. OF/CD%Co./123
Tifle: Issue NO Page N*
Grain Size Distribution 1 Page 1 of 1
W0 Pref. Mo 00375
Date 2000809
|zampe 1D: | Gs-&981514 |
Project Dinger Bereha Irrigation
Client Metaferia Consulting Engineers PLC
Location: Dinger Bereha
Description: Grey Clavey Sand With Some Silt
Test method ASTM D 421 TP 16
Depth (m) 0.20-0.80
|specitic gravity | 250
Cobble Gravel Size | Sand Size | Fine Grained |
Coaree [Mdium ]| Fine | Coamse | Madium | Fine || Silt Size | Clay Se |
100 y
an
T0 \
g ow \
2 \\
a 50 el [
E _-\——c\
] 40
a — %
an
20
10
0 L)
10 1 0.1 o.m 0.0 Q.oom

Grain Size (mm)

Tested hy: Dawit Eebede Approved by : _
Date : 11/12/01 Date
Checled hy: Isavas Demle
Date: 1312/01
MCE BRLi
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Company Name Form N°
<D CONSTRUCTION DESIGN SHARE 5Co. OF/CD5Co./123
Tifle: Issue RO Page N*
Grain Size Distribution 1 Page 1 of 1
W.CrPref. Mo 0037s
Dats 2000809
[sampe it T Gs-si98i1515 |
Project Dinger Bereha Irrigation
Client Metaferia Consulting Engineers PLC
Location: Dinger Bereha
Description: Grey Clayey Sand With Some Silt
Test method ASTM D 421 TP 20
Depth (m) 0.40-1.80
|specitic gravity | 248
Cobble Gravel Size Sand Size | Fine Grained |
Coarse [Mdium | Fine | Coame [ Madium | Fine || Silt Size | Clay Sze |
100 0
a0
20
70
£ w0 =g
[
i T
g e Nl
¢ 4o -
é
30
20
10
0 L
10 1 0.1 0.01 0.001 oLoon
Grain Size (mm)
Tested by: Dawit Eebede Approved by : _
Date : 11/13/01 Date
Checked by: Isavas Demle
Date: 12/12/01

MCE BRLi
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/ I company Name Form N®
‘ﬁ'i: = COMSTRUCTION DESIGM SHARE 5Co. OF/CD5Co./123
Tifle: Is5ue MO Page N°
Grain Size Distribution 1 Page 1 of 1
W.CrPrcf. Mo 00375
Diater 20/08/09
|2ampke ID: | Gs-&981516 |
Project Dinger Bereha Irrigation
Client Metaferia Consulting Engineers PLC
Location: Dinger Bereha
Description: Red to brown Sandy Clay With Some Silt
Test method ASTM D 421 TP 23
Depth (m) 0.30-1.80
|specific gravity | 2.48
Cobble Gravel Size Sand Size | Fine Grained |
Coarse [Mdium|[ Fine | Coarse [ Madium | Fine | Silt Size | Clay 5z |
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Grain Size {mm)
Tested by: Dawit Eebede Approved by : _
Date : 11/12/01 Date
Checked by: Izsavas Demle
Date: 12/12/01
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Eastern Nile Technical Regional Office (ENTRO) 96

AN [Company Name Form M°
1 CONSTRUCTION DESIGN SHARE 5Co. OF/CD3Co./123
Tifle Issue NO Page N°
Grain Size Distribution 1 Page 10f1
W.CY Proj. Mo 00375
Date 20/08/09

|sampla o | Gs-g/281297 |

Project Dinger Bereha Irrigation
Client Metaferia Consulting Engineers PLC
Location: Dinger Bereha
Description: Light Brown Silty Clay With Sand
Depth 0.50-2.20
BH'TP 52,00
Ispecitic gravity | 249
Cobble Gravel Size | Sand Size ] Fine Grained |
Coarse [Midium] Fine | Coarse | Medium | Fine | Silt Size | Clay Size |
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Grain Size (mm)

*A With Chmical
*B With Out Chmical
*Despersivness (%) 6.02 percent dispersion = pass0.005 mm
Tested by: Dawit Kebede pass 0,005 mm standard test
Date : 15/12/01
Checked by : Isavas Demle Approved by :
Date : 15/12/01 Date
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Eastern Nile Technical Regional Office (ENTRO) 97

AN Company Name Form MN*
<D w; CONSTRUCTION DESIGN SHARE SCo. OF/CD35Co./123
Title: Issue NO Page N*
Grain Size Distribution 1 Pagelofl
W .Y Proj. Mo 00375
Date 20/08/09

|sample i | Gs-6lasii 289 |

Project Dinger Bereha Irrigation
Client Metaferia Consulting Engineers PLC
Location: Dinger Bereha
Description: Light BrownSilty Clay With Sand
Depth 0.30-2.50
BHTP 1.00
Ispecitic gravity | 276
Coblle Gravel Size | Sand Size | Fine Grained |
Coarse [Midum ]| Fine | Coarse [ Madium | Fine || Silt Size | Clay Size |
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Grain Size (mm)
*A With Chmical
*B With Out Chmical
‘Despersivness (%) 556 percent dispersion = pass0.005 mm
Tested by: Dawit KEebede pass 0,005 mm standard test
Date : 15/12/01
Checked by : Isavas Demle Approved by :
Date : 15/12/01 Date
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Eastern Nile Technical Regional Office (ENTRO) 98
Company Hame Form M*
CONSTRUCTION DESIGN SHARE $Co. OF/CDSCo./123
Title: Issue NO FPage N*
Grain Size Distribution 1 Page lofl
W .Y Proj. Mo 00375
Date 20/08/08
|sample 10 | Gs-6/9811291 |
Project Dinger Bereha Irrigation
Client Metaferia Consulting Engineers PLC
Location: Dinger Bereha
Description: Brown Silty Clay With Sand
Depth 0.40-2.10
BHTP 2.00
Ispecific gravity | 261
Cobble Gravel Size | Sand Size | Fine Grained |
Coarse [Midum] Fine | Coarse [ Madium | Fine || Silt Size | Clay Size |
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Grain Size (mm)
4 With Chmiecal
“B With Out Chmical
*Despersivness (%) 6.20 percent dispersion = pass0.005 mm
Tested hy: Dawit KEebede pass 0,005 mm standard test
Date : 15/12/01
Checked by : Isavas Demle Approved hy:
Date : 15/12/01 Date
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Eastern Nile Technical Regional Office (ENTRO) 99

A Company Name Form N
<D w; CONSTRUCTION DESIGN SHARE SCo. OF/CD5Cea./123
rifie Issue MO Page N*
Grain Size Distribution 1 Page lofl
W .CYProj. Mo 00375
Data 20/08/09

|sampie i | Gs-6laai1293 |

Project Dinger Bereha Irrigation
Client Metaferia Consulting Engineers PLC
Location: Dinger Bereha
Description: Red to Brown Sandy Clay With Some Silt
Depth 0.50-1.80
BHTP 23.00
Ispecitic gravity | 275
cobble | Gravel Size | Sand Size | Fine Grained ]
| Coarse [Midum ] Fine | Coarse | Madium | Fine || Silt Size | Clay Size |
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Percent Pass (%)
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Grain Size (mm)

*A With Chmical
*B With Out Chunical
‘Despersivness (%) 6.80 percent dispersion = pass0.005 mm
Tested hy: Dawit Kebede pass 0,005 mm standard test
Date : 15/12/01
Checked by : Isavas Demle Approved hy:
Date : 15/12/01 Date
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ENIDS / FIELD INVESTIGATIONS / FINAL REPORT DINGER BEREHA PROJECT



Eastern Nile Technical Regional Office (ENTRO) 100
Al Company Hame Form M
cb‘ﬂé CONSTRUCTION DESIGN SHARE 5Co. OF/CD35Co./123
Title: Issue MO Page N°
Grain Size Distribution 1 Page 1 of 1
W.CrFroj. No 00375
Date 20/08/09
|sample i | Gs-gl9ari2os |
Project Dinger Bereha Irrigation
Client Metaferia Consulting Engineers PLC
Location: Dinger Bereha
Description: Light Brown Silty Clay With Sand
Depth 0.50-1.80
BHTP 48.00
Ispecitic gravity | 270
Cobble Gravel Size | Sand Size | Fine Grained ]
Coarse [Midum]| Fine | Coamse | Madium | Fire || St Size | Clay Size |
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Grain Size (mm)
*A With Chmical
*B With Out Chimieal
*‘Despersivness (%) 558 percent dispersion = pass0.005 mm
Tested by: Dawit Kebede pass 0,005 mm standard test
Date : 15/12/01
Checled by : Isavas Demle Approved by :
Date : 15/12/01 Date
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Company Name

CONSTRUCTION DESIGN SHARE CO.

Foirn Ko

OF/CDsCo./117

Tille msuE MO Faggn ™"
LABORATORY TEST RESULT 1 I Page 10f1
Wo No = 00375
Date = 200809

Project - Dinger Bereha Irrigation
Client - Metaferia Consulting Engineers FPlc
Location :- Dinger Bereha
Ohject - Rock Samples

e sample Depth Spacifle LUnit Paint ucs | Porostey | water

Ho (mj Gravity walght load EN /M Absorption
55D (kgm? Mpa & b 555 %

1 i 5.00-5.13 - - 374 - 0.85 - -

2 i 5.57-5.95 272 2440 1604 0.53 -

3 i 7.00-7.50 27322 870 525

4 2 5.68-5.95 2638 462 - -

5 2 6.65-6.87 2610 6369 .72 -

g 2 9.75-9.96 2T 7.32 - 049 -

7T | Rockag 121 50T
Tested by = Solomon Gamie Approved by -
Dt = 114270 Date »
Checkad by = Isayas Damlg
Dt = 2420

MCE BRLI
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Eastern Nile Technical Regional Office (ENTRO) 102

L, [Company Name Form N®
ﬂ_: = CONSTRUCTION DESIGN Sco. OF/CD5Co/143
Titie: Issue NO Page Ho
Cement Test Result 1 Pagelof 1
W.0.N® =00375
Date = 20/08/09
Praoject:- Denger Bereha Irrigation
Client :- Metaferia Consulting Engineers Plc
Site - Denger Bereha
Object :- Cement type OPC / Pakistan
Test = Mortar Strength (River bin V4&5 )
Mix Proportion:-1:3
Compressive strength
tem Date Age Dimen. -m Unit Weight | Compressive Streng.
No Poured | Tested | indays LxWxH Kg/m® Kgf/m*
1 2811/01 | 02/12/01 3 0.07x0.07x0.07 2187 &8
2 29/11/01 | 02/12/01 3 0.07x0.07x0.07 2128 77
3 2811/01 | 02/12/01 3 0.07x0.07x0.07 2140 71
4 2811/01 | 06/12/01 7 0.07x0.07x0.07 2214 94
5 29/11/01 | 0&/12/01 7 0.07x0.07x0.07 2157 114
& 2811/01 | 06/12/01 7 0.07x0.07x0.07 2189 101
Tested by :- Airmeyas Aychew Approved by:- Girma Mekonnen
Date = "10/12/01 Date =12/12/01
Checked by:- Isayas Demle
Date = "1212/01
MCE BRLi
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Eastern Nile Technical Regional Office (ENTRO) 103

r | L Company Nome Form N°
‘[: = CONSTRUCTION DESIGN Sco. QOF/CD3Co/143
Title: Issue NO Page No
Cement Test Result 1 Pagelof 1
W.0.N" = 00373
Date = 20/08/09
Project:- Denger Bereha Irrigation
Client :- Metaferia Consulting Engineers Plc
Site - Denger Bereha
Object :- Cement type OPC/ Pakistan
Test - Mortar Strength (Fante river)
Mix Proportion:-1: 3
Compressive strength
ltem Date Age Dimen. -m Unit Weight | Compressive Streng.
No Poured | Tested | indays LxWxH Kg/m® Kgt/m*
1 23/11/01 | 02/12/01 3 0.07x0.07x0.07 2187 75
2 28/11/01 | 02/12/01 3 0.07x0.07x0.07 2157 83
3 231101 ozi1z/an 3 0.07x0.07x0.07 2157 79
4 23/11/01 | 0&/12/01 7 0.07x0.07x0.07 2280 104
5 23/11/01 | 0&/12/01 7 0.07x0.07x0.07 2241 Mz
& 29/11/01 | 0&/12/01 7 0.07x0.07x0.07 2284 110
Tested by :- Airmeyas Aychew Approved by:- Girma Mekonnen
Date = "10/12/01 Date = "12/12/01
Checked by:- Isayas Demle
Date = 1212/
MCE BRLi
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Company Hame Feairri M
. = CONSTRUCTION DESIGN SHARE CO. OF/CDSCo. /117
e lsse NO Page N*
LABORATORY TEST RESULT |] 1 |Pagelofil
Proiect No 03323
Date 1200310
Projeet :- Dinger Bereha Irrigation
Client :  Metaferia Consulting Engineers PLC
Location - Dinger Bereha
Object - Soil samples
ASTM ASTM
N*® Depth D &54 D 2216 Optimum | Standard ASTM D 423424
No in Specfic | Moisture | Meisture Procter LL FL FI
{m) Gravity | content % | content ®: { I(g."ma‘.l "2 % %
1 | DCTP 39 | 0.60-3.77 2.63 28.67 - - 38.50 25.52 12 .88
3 | TPRe= 01| 0.50-3.00 ) 3412 3750 1558 4780 33.19 1261
3 Dip 28 | 0.70-2.20 2.63 13.14 - -
4 | DCTP 38| 0.60-2.00 - 25.24 - - -
5 | DCTP 37 | 0.60-3.00 48.20 28.99 1721
Mote:

1. Two graphs for grain size distribution test result are drawn and attached here with
1. One graph for double grain size distribution test result is drawn and attached here with
3. One graph for UU iriaxial test result is drawn and attached here with

Tested by -
Date -
Checked by :-
Date -

Mulu Bevene
17/07/02
Izavas Demle
17/07/02

Approved
Date

by -

MCE BRLi
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Eastern Nile Technical Regional Office (ENTRO) 105
Al Company Name Form MN*
<D 12 CONSTRUCTION DESIGN SHARE SCo. OF/CDSCo./123
Tifle Issue NO Page N*
Grain Size Distribution 1 Page 1lofl
W.CYFroj. Mo 03323
Date 12'0310
|sample i | Gs-elggi1zog |
Project Dinger Bereha Irrigation
Client Metaferia Consulting Engineers PLC
Location: Dinger Bereha
Description: Red to Brown Silty Clay With Sand
Depth 0.60-3.77
BHTP DCTP-39
|$ cific gravity | 283
Cobble Gravel Size | Sand Size | Fine Grained |
Coarse [Midum| Fine | Coase [ Medium | Fine || Silt Size | Clay Size |
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Grain Size (mm)
A With Chmical
*B With Out Chmical
‘Despersivness (%) 4514 percent dispersion = pass0.005 mm
Tested hy: Mulu Bevene pass 0,005 mm standard test
Date : 16/07/02
Checked by : Isavas Demle Approved hy:
Date : 17/07/02 Date

MCE BRLi
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Eastern Nile Technical Regional Office (ENTRO) 106
] L 'Company Name Form M
cpf__: —W CONSTRUCTION DESIGN Sco. OF/CDSCo/168
:lirle Issue MO Page No
TRIAXIAL TEST RESULT 1 Pagelof 1
Project : Dinger Bereha Irrigation Pro. N2 03323
Client : Metaferia Consulting Engineers PLC Date 12/03/10
Location: Dinger Bereha
Test Type: Triaxial UU
Object : __ soil samples
SPECIMEN DATA
TPR/BH NO - Sample Nt TPRes-01
Depth (m) 0.50-3.00 Sample condition Disturbed
Initial height {mmj) 76.00 Initial diameter {mm) 38
Initial area (mmt ) 11.34 Initial velume {cm? 86.18
Initial Weight {gm) 170.08 Bulk density {gm/cm?) 1.974
Final dry Weight {gm) 133.46 Dry density {gmicm?) 1.549
Moisture comtent (95 27.44 Specific Gravity
Remark P = \ U2 {op+oy) , 9 = U2 (o oy)
o 0.5133 a 63.00
C a/Cos @ & Sinelitana)
Chamber press. [& [5]
(KN'm?2) (a3} 200 350 500 (KN/m?) (Degrees)
Deviator Stress , B
(KN'm2) (o,— &3) 690 934 1323 73 3
y=0513 + 63,44
1000 o e e e e e e B o
900 Il I I | I I O
800 e
T00 —— —— +
600 —— —— +
500 o e EE===
o 400 i R
4 Hi = e i i
€ w0 Eogbpeee
% 100 m——— ' I B
O I O O W ) O O )
5 o e e P PP H P e
= 1] 100 200 300 400 500 &00 TOO 800 900 A000 14100 1200 1300 1400 1500
% Mormal Stress(KN/m?) P
Tested by :- Seife G/senbet Approved by -
Date = 180702 Date -
Checked by =~ Isayas Demle
Date - 200702
MCE BRLI
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Project :-
Client :
Location :-

Description : -

Dinger Berha Irrigation Project
Metaferia Consulting Engineers
Dinger Berha

Red brown Silty Sand with some Clay

ISpecific gravity

| 2.63

Percent Pass (%)

Tested by:

Date :

Checked by:

Date:
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Cobble

(L, Company Name FORM N°
=
il CONSTRUCTION DESIGN SHARE CO. OF/CDSCo./123
Title Issue NO Page N*
GRAIN SIZE DISTRIBUTION 1 Page 1 of 1
W.0IProj, No 3323
Date 0311210

[Sample ID]  Gsegsieos |

BH
Depth

DCTP-28
0.70-2.20

Gravel Size Sand Size

Fine Grained

Coarsa [Midum] Fine | Coarsa [ Medium | Fine |

Sill Size

Clay Size 4{
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4‘*\ or
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10 1 01
Grain Size (mm)

Bizayheu Tadesse ) e Approved by i
18007/02 g TR L allate,, (14107102

Isayas Deml
1407102

e e e
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PLEASE MAKE SHURE THAT THIS 1S THE CORRECT ISSUE BEFORE U'SE

oom 0.0001

Sirma mc%
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N - Company Name Form N°®
CDK" =N CONSTRUCTION DESIGN SHARE SCo. OF/CDSCo./123
Vi i,
Title Issue NO Page N°
Grain Size Distribution 1 Page 1 0f 1
W.O/Proj. No 03323
Date 12/03/10
[sample 1D T Gs-6/98/1299 |
Project Dinger Bereha Irrigation
Client Metaferia Consulting Engineers PLC
Location: Dinger Bereha
Description: Red to Brown Silty Clay With Sand
Depth 0.60-3.77
BH/TP DCTP-39
LSpegific gravity —l 2.63 )
Cobble Gravel Size | Sand Size | Fine Grained
Coarse [Midium] Fine | Coarse | Medium | Fine || Silt Size i ClaySize |
100

. W
. N

. N
) N\
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) N \\\ .
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Percent Pass (%)

f) 1// \

100 10 1 0.1 0.01 0.001 0.0001
Grain Size (mm)

*A With Chmical

*B With Out Chmical

*Despersivness (%) 45.14 percent dispersion = pass0.005 mm
Tested by: Mulu Beyene pass 0.005 mm standard test
Date : 16/07/02
Checked by : Isayas Demle

Date : 17/07/02

. e BT = Apploved by : ‘j’a
CosH i adi Date” :

PLEASE MAKE SHURE TH:‘;T THIS IS THE GORRECT. ISSUE BEFORE USE

MCE BRLi
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Laboratory Thin Section Analyses Result

of Rock Samples from the Cores

s NI S pE

Minerals present | Relative
- | %Vol. |
| Feldspars 5
| Quartz, 1125
| Biotite 122
| Epidote Trace |
| Hornblende 10

Remark

E- ljgliﬂjphy[pcflﬁitc

Rock name == Biotite Feld
| Thin section numbe

The rock is coarse grained gneiss

Minerals present | Relative Remark
R ) 4] SO
Feldspars | 80 K-feldspar/perthite
Quartz 11.5 - N
Biotite 4 - e -
Epidote 1 - 4
Muscovite 3 These are hypogene alteration products
(Sericite?) of k-feldspar -
Opaque Trace

| Rock name = Feldspar Gneiss

The rock is coarse grained gneiss

Samples described by: Dr. prash Getaneh

Department:

MCE

BRLi
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APPENDIX F: PHOTOGRAPHS

MCE BRLi
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Looking for another passage

MCE BRLi
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Infiltration test

Assembling raft on left bank at diversion site

MCE BRLi
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T e — — —— o ——_ -

Skid mounted rig

MCE BRLi
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Off loading rig
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