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Minister _|Specialized Councils &

Internal Auditing Consultants

—

Country Minister

L

Corporations &
General Companies

Training

Internal Auditing Executive Council

Hydraulic Research

Training — — Station
| Administrative
Development Unit
Data ] | Dams Rehabilitation Unit
Information & Public Undersecreta Irrigation Infrastructure
Relationship v Unit (OPEC)
Security || | | Unit of Gathering & Electrification
of White Nile Schemes
Financial & .
Administrative Mecham'cal & Projects Planning
. Electrical
Affairs
Head Quarter Workshops & Planning Development &
Machinery Renewal
. . . . Research and
Financial Affairs Pumps Design Studies
Personnel . Supervision & Ministerial
Affairs Project & Dams Implementation Cooperation
. . Specification & State
Social Services ) .
Purchasing Cooperation

Irrigation Operations,

Dams

Water Resources

Gezira & Mangil
Irrigation

Rehabilitation

Nile Waters

Schemes
Irrigation

Operating &
Information

(Rahad, New

Wadies &
Groundwater

Halfa, Suki)

Organization Chart of the Ministry of Irrigation and Water Resources (as of Aug 2011)
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Agricultural
Manager (1)

Agricultural
Inspectors (3)

Production Council
(14)

Mechanical Engineer (1)
Pump Engineer (1)
Pump Operators (6)
Labours for (3)

(5) *

Minor Canal Guards

Farm & Canal
Guards (20)

Organization Chart

* MOIWR

of K14 Area
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New Halfa Agricultural
Corpotation Committee

Director General (1)

Deputy Director

Farmer's Union (45)

General (1)
Extension :gccl)l:m:ar:: & Planning & Ginning Factory ?Egm::ulturil Irrigation
ministration quipmen
Depart t (8 E 7 300 Depart t (3
epartment (8) (100) conomy (7) (300) Department (100) epartment (3)
Agricultural Pump Operators Minor Canal
Production (5)%* Girls(18)
Section *%: they belong to Federal MOI &W
Supervisor
[
Block Agricultural . .
Supervisor Committees *19 committees in 19 blocks
On-Farm
Supervisor
Settled Farmers Free Hold Union

Oganization Chart of the New Halfa Agricultural Corporation
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BEH-6.3 {FfER
R A6-3-1 77 ITRF—LIEMRER

Nov | Dec | Jan | Feb | Mar Apr | May | Jun | Jul | Aug | Sep | Oct
. Summer
Winter :
a Demira
] ]
Sorghum 1,200fed(504ha)
I
I
Wheat 545fed(229ha)
I I I
Okra 60fed(25ha)
1
Onion 275fed(116ha)
Tomato 85fed(36ha) | —]
1
Alfalfa 525fed(221ha)
1 1 1 1
Broadbean 625fed(263ha)
| | |
Mango 28fed(12ha)
i I T
Dates 250fed(105ha)
| | |
Citrus 900fed(378ha)
I I I
Irrigation Water requirement
Crops Area Water requirement(mm/month)
P (%) Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep Oct
Sorsham 13 183.4| 168.2 40.6 0 0 0 0 0 0 388| 123.6] 206.1
& 13 168.2] 184.6] 166.2 45.8 0 0 0 0 0 0 394| 107.7
Wheat 6 65.9 182.2 211.1 192 48.4 0 0 0 0 0 0 0
6 0 69.8] 183.8] 2216] 2529 51 0 0 0 0 0 0
Okra 1 65.8] 1499/ 189.3] 199.7] 107.6 0 0 0 0 0 0 0
1 of 131.1] 1747[ 2005 247 0 0 0 0 0 0 0
Onion 3 0 69.4 145 193] 263.9] 120.2 0 0 0 0 0 0
3 0 0 70.1] 1502 252.3] 290.3] 117.9 0 0 0 0 0
1 182.2] 209.7 624 0 0 0 0 0 0 0 0 73.8
Tomato 1 58.7] 182.3] 207.7 70.6 0 0 0 0 0 0 0 0
1 0 626] 183.9] 21941 1004 0 0 0 0 0 0 0
Alfalfa 12 721 72.6 72 75.6 99.9] 199.7] 255.3] 286.7[ 280.7 238] 246.6] 2126
Broad beans 7 47) 121.7] 184.6| 200.2] 105.9 0 0 0 0 0 0 0
1 0 96.2] 1583 200.3] 245.8 0 0 0 0 0 0 0
Mango 1 162.3] 1634 162]  179.9] 260.3 3120 302.1] 339.3| 332.1] 272.8] 267.9] 225.6
Dates 6 162.3] 1634 162 170 227] 2785 267] 299.8] 2935 2489] 257.9] 229.1
Citrus 21 126.2| 127.1] 1263] 1332] 176.5| 1945] 181.6] 203.9| 201.6] 186.7] 193.5] 1725
Net scheme irr.req. (mm/month) () 10255] 1325] 1357 125 128 100) 91.4 98.6 97 905] 109.6] 119.3
Net scheme irr.req. (mm/day) (2) 3.4 4.3 44 45 4.1 3.3 29 33 3.1 2.9 3.7 3.8
Net scheme irr.req. per area( //s/ha) (3), 0.4 0.49 0.51 0.52 0.48 0.39 0.34 0.38 0.36 0.34 0.42 0.45
" (m*/s/1000fd) (4)] 0.17 0.21 0.21 0.22 0.20 0.16 0.14 0.16 0.15 0.14 0.18 0.19
Irrigation efficiency (5) 0.44 0.44 0.44 0.44 0.44 0.44 0.44 0.44 0.44 0.44 0.44 0.44
Gross scheme irr.req (m®/s/1000fd) (6)) 0.38 0.47 0.49 0.50 0.46 0.37 0.32 0.36 0.34 0.32 0.40 0.43
Irrigation water requirement (m®/s/1000fd) (7) 0.40 0.49 0.51 0.52 048 0.39 0.34 0.38 0.36 0.34 042 0.45
Irrigated area(fd) (8)] 4307] 5250] 5250 4,659] 3902| 2714] 2219] 2,053] 2053] 2,776] 3500 3,533
Required pump discharge(m®/s) 9 230 3.44 3.58 3.24 2.50 1.41 1.01 1.04 0.99 1.26 1.96 2.12

note: (1) Calculated by CROPWAT
> {water requiremnet X area(%)}
(2) =(1)/days of the month
(3) =(2) x 10,000/86,400
(4)=(3) x 0.42 (1feddan=0.42ha)
(6) =(4)/(5)
(7) =(6) x (1+0.05)
(9) =(7) x (8)/1,000 x 24/18(Operation hour)
irr.req.=irrigation requirement

AG-7



RA6-3-2 F7T47TRAX—LEFKR

Nov | Dec | Jan | Feb | Mar Apr | May | Jun | Jul | Aug | Sep | Oct
. Summer
Winter :
3 Demira
T
Sorghum 500fed(210ha)
[
Wheat /800fed(336ha)
T T \
Onion / 150fed(63ha)
| I I I
Alfalfa 150fed(63ha)
T T T
Broadbean 520fed(218ha)
I I i
Mango 24fed(10ha)
T T T
Dates 48fed(20ha)
I [ |
Gapefruits 2,328fed(978ha)
T T T
Fallow 400fed(168ha)
| | |
Irrigation Water requirement
Crops Area Water requirement(mm/month)
P (%) Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep Oct
Sorghum 6 184.6 170.7 44.6 0 0 0 0 0 0 0 39.6 154.1
5 170.9 185.6 124.7 0 0 0 0 0 0 0 0 88.4
Wheat 9 0 142.3[ 2084 196.6 54 0 0 0 0 0 0 0
9 0 69.8 184.7 222.7 156.6 0 0 0 0 0 0 0
Onion 1 0 130.2 165.2[ 200.3] 2644 130.3 0 0 0 0 0 0
2 0 69.4 145.1 193.4| 2644| 267.1 0 0 0 0 0 0
Alfalfa 3 72.1 72.6 72 75.6 99.9 199.7 255.3 286.7 280.7 238 246.6] 2126
Broad beans 6 47 121.7 184.6 200.2 105.9 0 0 0 0 0 0 0
6 0 49.6 123.5 1944| 264.1 114.9 0 0 0 0 0 0
Mango 1 162.3 163.4 162 179.9] 2603 312 302.1 339.3 332.1 2728 2679 2256
Dates 1 162.3 163.4 162 170 227 278.5 267 299.8 2935 2489| 2579 229.1
Grapefruite 51 126.2 127.1 126.3 133.2 176.5 194.5 181.6 203.9 201.6 186.7 193.5 172.5
Net scheme irr.reg. (mm/month) D) 922 121.8 1371 141 146.9 124.6 106 119 117.5 107.6 113.7 112.6
Net scheme irr.req. (mm/day) (2) 3.1 3.9 4.4 5 4.7 4.2 3.4 4 3.8 3.5 3.8 3.6
Net scheme irr.req. per area( //s/ha) (3) 0.36 0.45 0.51 0.58 0.55 0.48 0.4 0.46 0.44 0.4 0.44 0.42
p (m%/s/1000fd) @] 015]| 019] 021] 024] 023] 020 017 019] o018| 017]| o018| o018
Irrigation efficiency (5) 0.44 0.44 0.44 0.44 0.44 0.44 0.44 0.44 0.44 0.44 0.44 0.44
Gross scheme irrreq (m*/s/1000fd) (6) 0.34 0.43 0.49 0.55 0.53 0.46 0.38 0.44 0.42 0.38 0.42 0.40
Irrigation water requirement (ma/s/]OOOFd) (7) 0.36 0.45 0.51 0.58 0.55 0.48 0.40 0.46 0.44 0.40 0.44 0.42
Irrigated area(fd) (8) 4174] 5700] 5700] 5069] 5069 3733 3,216 3,216 3,216] 3,216] 3,531 3,846
Required pump discharge(ma/s) (9) 2.01 3.43 3.88 3.93 3.73 2.39 1.72 1.98 1.89 1.72 2.08 2.16

note:

(1) Calculated by CROPWAT

> {water requiremnet X area(%)}

(2) =(1)/days of the month
(3) =(2) x 10,000/86,400
(4) =(3) % 0.42

(6) =(4)/(5)

(7) =(6) x (1+0.05)

(1feddan=0.42ha)

(9) =(7) x (8)/1,000 x 24/18(Operation hour)

irr.req.=irrigation requirement
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£ A-6-3-3 —a—/n\JLT77 K4 REX—LEFEZR
Nov | Dec | Jan Feb | Mar Apr | May | Jun | Jul | Aug | Sep | Oct
. Summer
Winter :
a Demira
| | |
Sorghum 7,950 fed(3,339ha)
Wheat 1,410 fed(592ha) /
| [
Okra 200fed(84ha) 200fed(84ha) 200 fed
\
Irish potato 100 fed(42ha)
Tomato 1,000fed(420ha)
I
Groundnuts // 200 fed(84ha)
Cotton 2,030 fed(853ha) | —]
Pepper 300 fed(126ha)
|
Eggplant 100 fed(42ha)
Sudan grass 200 fed(84ha)
I I |
Fallow 800 fed(336ha)
\ \ I
New Halfa (K14)
Crops Area Water requirement(mm/month)
P (%) Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep Oct
Sorghum 34 123.7 0 0 0 0 0 0 0 77.1 169.8 221.8 206.7
g 34 163.3 39.4 0 0 0 0 0 0 37 116.4 205.7 207.2
Wheat 6 0 123.6 205.4 211.7 167.3 0 0 0 0 0 0 0
6 0 60.2 180.9 211.7 257.3 45.6 0 0 0 0 0 0
2 0 0 0 0 0 0 0 0 90.3 232.2 88.1 0
Okra 2 172.9 0 0 0 0 0 0 0 0 0 0 161.8
2 0 0.00 0 69.3 251.6] 117.20 0 0 0 0 0 0
Irish Potato 1 0 43.2 168.8 207.2 100.1 0 0 0 0 0 0 0
Tomato 4 0 0 0 0 0 0 0 0 78.1 231 244.7 735
4 0 0 0 0 0 0 0 0 0 166.1 243.8 195.6
Groudnut 1 127.7 0 0 0 0 0 0 0 49.3 133.4 236.9 229.8
1 184| 50.20 0 0 0 0.00 0 0 0 91.9 182.8 230.9
Cotton 9 211.1 182.7 123.4 0 0 0 0 0 0 77.6 149.8 239.5
8 211.1 196.6 167 43.1 0 0 0 0 0 42.2 95.7 207.6
Pepper 1 62 0 0 0 0 0 0 814 151.9 223.2 229 207.9
PP 1] 1538 0 0 0 0 0 0 o 1378] 1809 2265 2134
Eggplant 1 184.5 169 52.8 0 0 0 0 0 86.3 157 183.8 210.6
Sudangrass 2 0 0 0 0 68.2 157 245.5 97.3 0 0 0 0
Net scheme irr.req. (mm/month) 1) 1441 59.7 51.6 34.4 33.9 8.2 4.9 2.8 48 136.1 198.4] 203.8
Net scheme irr.req. (mm/day) 2 4.8 1.9 1.7 1.2 1.1 0.3 0.2 0.1 1.5 4.4 6.6 6.6
Net scheme irr.req. per area( //s/ha) (3) 0.56 0.22 0.19 0.14 0.13 0.03 0.02 0.01 0.18 0.51 0.77 0.76
" (m®/s/1000fd.(4) 0.24 0.09 0.08 0.06 0.05 0.01 0.01 0.00 0.08 0.21 0.32 0.32
Irrigation efficiency (5) 0.53 0.53 0.53 0.53 0.53 0.53 0.53 0.53 0.53 0.53 0.53 0.53
Gross scheme irr.req (m*/s/1000fd) (6) 0.44 0.17 0.15 0.11 0.10 0.02 0.02 0.01 0.14 0.40 0.61 0.60
Irrigation water requirement (m®/s/1000fd (7) 0.47 0.18 0.16 0.12 0.11 0.02 0.02 0.01 0.15 0.42 0.64 0.63
Irrigated area(fd) (8)] 10,780 6,910 3,640 2,525 1,810 1,105 200 200 8,970] 11,600| 11,600] 11,600
Required pump discharge(ms/s) (9) 6.70 1.69 0.77 0.39 0.26 0.04 0.00 0.00 1.79 6.56 9.91 9.78

note:

(1) Calculated by CROPWAT

> {water requiremnet X area(%)/100}
(2) =(1)/days of the month
(3) =(2) x 10,000/86,400
(4) =(3)x 0.42 (1feddan=0.42ha)
(6) =(4)/(5)
(7) =(6) X (1+0.05)
(9) =(7) x (8)/1,000 x 24/18(Operation hour)
irr.req.=irrigation requirement
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&#$-6.8 Envieonmental Approval

(" HigherCouncl o Evronment & Naual Resurces

HCENR

nmental Approval
(7/2011)

The Higher Council for Environment & Natural

Resources (HCENR) received the Environmental Impact
Assessment Repot (EIA) of Upgrading Food Production
Infrastructure in Northern Sudan (Aliab, Kitiab and
Kadabas Agriculture Schemes, from The Ministry of
Agriculture Animal Resources and Irrigation (River Nile
State) for evaluation. The report covered almost all aspects that
need to be assessed.

HCENR'

HCENR technical committee carried out the evaluation of the
EIA, with aim of determining the extent to which the EIA was
done in conformity and compliance with the Environmental
protection Act 2001. The evaluation has focused on various
components of the (EIA) report, analyzing it, showing areas of
strength and citing some comments.

The essence of this approval is proof of acceptance by
(HCENR) technical committee, hence The Ministry of
Agriculture Animal Resources and Irrigation (River Nile
State), shall cater and comply with (HCENR) instructions.

This approval is in full conformity with Environmental
protection Act 2001. Now and from here on the (HCENR)
granted The Ministry of Agriculture Animal Resources
and Irrigation [River Nile State] to construct, Commission,

=

and maintain.

tahing zxeldin
General
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Monitoring Plan

If some items are judged to be monitored by JICA as result of environmental review, monitoring shall be

done according to the following formats, and also the monitored data shall be submitted to JICA

regularly through the executing agency of the project

When deciding monitoring items, frequency and method etc, attention must be paid to phasing and life

cycle of the project (such as phasing of construction and operation etc).

1. Approvals and Explanation to the beneficial peoples

Monitoring Items

Situation during Monitoring Period

Responses/Actions to Comments and Guidance
from Governmental Authorities

2. Mitigation Measures

—Air Quality (Data on Emission Gas and Ambient Air Quality)

Monitoring Items

Situation during Monitoring Period

Not applicable

—Water Quality (Data on Wastewater and Ambie

nt Water Quality)

Monitoring Items

Situation during Monitoring Period

Not applicable

—Wastes

Monitoring Items

Situation during Monitoring Period

(Methods)

» Physical check shall be done to make sure that
construction wastes and excavated soil are
treated properly according to the standard.
(Duration)

During the construction period
(Frequency)
Once a month

—Noise/Vibration

Monitoring Items

Situation during Monitoring Period

(Methods)

* Physical check on noise and vibration generated
by heavy machinery such as excavation machine,
crane, etc and operation conditions shall be done

A6-20



at the sites.

- Hearing to people shall be done to know
complaints about the rehabilitation works.
(Duration)

During the construction period

(Frequency)

Once a month

—Qdor

Monitoring Items

Situation during Monitoring Period

Not applicable

—Traffic

Monitoring Items

Situation during Monitoring Period

(Methods)

» Physical check shall be done whether traffic
jam occurs or not by site visiting.

+ Physical check shall be done whether the
necessary measures for safety are executed or not
by visiting sites .

(Duration)

During the construction period
(Frequency)

Everyday

3. Natural Environment

—Ecosystem

Monitoring Items

Situation during Monitoring Period

Not applicable

4 . Social Environment

— Resettlement

Monitoring Items

Situation during Monitoring Period

Not applicable

—Living/Livelihood

Monitoring Items

Situation during Monitoring Period

Not applicable
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Cost estimation of canal works for the Target schemes (SDG)
Item unit qty unit price price
1. Cost of the canal works and related structure
Aliab scheme set 1.0 278,837.9 278,838
Kitiab scheme set 1.0] 1,074,810.0 1,074,810
Total cost 1,353,648
(Round) 1,354,000
US$= 81.57 (505,000 US$)
1SDG= 30.44 (41,216,000 YEN)
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Cost estimation of canal works for the Aliab scheme (SDG)
Item unit qty unit price price
A. Direct expense
1. Excavation by the backhoe
Main canal m3 20,978.9 4.0 83,915
Minor canal m3 0.0 4.0 0
2. Embankment and back fill by the bulldozer or backhoe
Main canal m3 4,271.6 3.0 12,815
Minor canal m3 0.0 3.0 0
3. Transportation of the soil for embankment m3 4,271.6 12.0 51,259
4. Regulator or distributor works
Manufacture of the gate set 3.0 22,500.0 67,500
Installation of the gate set 3.0 12,500.0 37,500
set 1.0 500.0 500
5. Related structure works
Wet masonry works m2 0.0 200.0 0
B. Site expense % 10.0 25,349
D. Total cost 278,838
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Cost estimation of canal works for the Kitiab scheme (SDG)
Item unit qty unit price price
A. Direct expense
1. Excavation by the backhoe
Main canal m3 35,900.0 4.0 143,600
Minor canal m3 0.0 4.0 0
2. Embankment and back fill by the bulldozer or backhoe
Main canal m3 46,200.0 3.0 138,600
Minor canal m3 0.0 3.0 0
3. Transportation of the soil for embankment m3 46,200.0 12.0 554,400
4. Regulator or distributor works
Manufacture of the gate set 4.0 22,500.0 90,000
Installation of the gate set 4.0 12,500.0 50,000
set 1.0 500.0 500
5. Related structure works
Wet masonry works m2 0.0 200.0 0
B. Site expense % 10.0 97,710
D. Total cost 1,074,810
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Aliab Quantity of Earth Work (1/1)

Aliab : Main canal

Station Distance . Excavation . Embankment
Section Mean Qty Section Mean Qty
(m?) (m?) (m’) (m?) (m?) (m’)

3,400 100 0.0 215 215.00 0.0 0.30 30.00
3,600 200 43 215 430.00 0.6 0.30 60.00
4,200 100 0.0 410 410.00 0.0 0.05 5.00
4,400 200 8.2 8.55 1,710.00 0.1 0.10 20.00
4,600 200 8.9 8.70 1,740.00 0.1 0.05 10.00
4,800 200 8.5 8.15 1,630.00 0.0 0.00 0.00
5,000 200 7.8 7.75 1,550.00 0.0 0.05 10.00
5,200 200 77 7.35 1,470.00 0.1 0.20 40.00
5,400 200 70 7.60 1,520.00 0.3 0.30 60.00
5,600 200 82 7.60 1,520.00 0.3 0.25 50.00
5,800 200 7.0 3.50 700.00 0.2 0.10 20.00
6,400 100 0.0 0.95 95.00 0.0 1.95 195.00
6,600 200 19 2.90 580.00 39 2.15 430.00
6,800 200 39 3.60 720.00 04 1.00 200.00
7,000 200 33 3.80 760.00 1.6 1.75 350.00
7,200 200 43 4,00 800.00 19 1.30 260.00
7,400 200 23 3.10 620.00 2.0 245 490.00
7,600 200 37 3.80 760.00 0.7 1.80 360.00
7,800 200 17 0.85 170.00 2.6 1.30 260.00
8,000 200 39 1.95 390.00 29 1.45 290.00
10,000 100 84 6.10 610.00 0.0 0.15 15.00
10,200 200 56 470 940.00 0.1 0.20 40.00
10,400 1 67 5.15 5.15 0.2 0.50 0.50
10,600 200 38 3.70 740.00 0.3 0.55 110.00
10,800 2 48 3.70 7.40 05 2.45 4.90
11,000 200 36 310 620.00 0.8 2.60 520.00
11,200 3 42 210 6.30 0.8 0.40 1.20
11,400 200 2.6 1.30 260.00 44 2.20 440.00
ait 20,978.85 4,271.60
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Kitiab Quantity of Earth Work (1/2)

Kitiab : Main canal

Station Distance . Excavation . Embankment
Section Mean Qty Section Mean Qty
(m?) (m?) (m’) (m?) (m?) (m’)
0 0 53 11.65 0.00 33 1.65 0.00
200 200 18.0 12.70 2,540.00 0.0 1.15 230.00
400 200 7.4 4.85 970.00 23 4.25 850.00
600 200 23 3.85 770.00 6.2 4.05 810.00
800 200 5.4 5.80 1,160.00 19 2.00 400.00
1,000 200 6.2 5.95 1,190.00 2.1 1.90 380.00
1,200 200 5.7 4,95 990.00 17 2.15 430.00
1,400 200 4.2 470 940.00 2.6 2.90 580.00
1,600 200 5.2 5.20 1,040.00 32 3.80 760.00
1,800 200 5.2 ' 450 900.00 44 3.05 610.00
2,000 200 38 ' 3.80 760.00 17 4.10 820.00
2,200 200 38 ' 4.65 930.00 6.5 4.75 950.00
2,400 200 55 ' 4.20 840.00 3.0 2.30 460.00
2,600 200 29 ' 3.05 610.00 1.6 1.95 390.00
2,800 200 32 ' 415 830.00 23 1.55 310.00
3,000 200 5.1 ' 3.05 610.00 0.8 1.95 390.00
3,200 200 1.0 ' 2.05 410.00 31 2.80 560.00
3,400 200 31 ' 3.10 620.00 25 3.10 620.00
3,600 200 31 ' 2.30 460.00 37 4.65 930.00
3,800 200 15 ' 1.85 370.00 5.6 4.90 980.00
4,000 200 22 ' 2.35 470.00 4.2 355 710.00
4,200 200 25 ' 2.20 440.00 29 3.40 680.00
4,400 200 19 ' 1.90 380.00 39 3.90 780.00
4,600 200 19 ' 2.20 440.00 39 3.15 630.00
4,800 200 25 ' 3.65 730.00 2.4 1.70 340.00
5,000 200 4.8 ' 3.65 730.00 1.0 1.50 300.00
5,200 200 25 ' 2.30 460.00 2.0 1.95 390.00
5,400 200 21 ' 2.30 460.00 1.9 250 500.00
5,600 200 25 ' 2.20 440.00 31 3.20 640.00
5,800 200 19 ' 210 420.00 33 2.75 550.00
6,000 200 23 ' 215 430.00 22 350 700.00
6,200 200 2.0 ' 215 430.00 4.8 4.25 850.00
6,400 200 23 ' 345 690.00 37 3.65 730.00
6,600 200 4.6 ' 2.70 540.00 36 4.65 930.00
6,800 200 0.8 ' 0.85 170.00 57 4.90 980.00
7,000 200 0.9 ' 1.20 240.00 4.1 4.00 800.00
7,200 200 15 ' 1.25 250.00 39 3.60 720.00
7,400 200 1.0 ' 1.35 270.00 33 4.25 850.00
7,600 200 17 ' 2.35 470.00 5.2 4.55 910.00
7,800 200 3.0 ' 2.50 500.00 39 3.65 730.00
8,000 200 2.0 215 430.00 34 4.05 810.00
8,200 200 23 2.30 460.00 47 3.80 760.00
8,400 200 2.3 2.70 540.00 29 3.10 620.00
8,600 200 31 2.45 490.00 33 3.75 750.00
8,800 200 18 1.90 380.00 4.2 4.25 850.00
9,000 200 2.0 2.00 400.00 4.3 5.55 1,110.00
9,200 200 2.0 1.85 370.00 6.8 6.55 1,310.00
9,400 200 17 1.85 370.00 6.3 5.45 1,090.00
9,600 200 2.0 3.20 640.00 4.6 3.10 620.00
9,800 200 44 3.20 640.00 1.6 3.05 610.00
10,000 200 2.0 1.80 360.00 45 5.10 1,020.00
ait
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Kitiab Quantity of Earth Work (2/2)

Kitiab : Main canal

Station Distance . Excavation . Embankment

Section Mean Qty Section Mean Qty

(m?) (m?) (m’) (m?) (m?) (m’)
10,200 200 16 1.70 340.00 57 5.75 1,150.00
10,400 200 18 2.05 410.00 5.8 4.40 880.00
10,600 200 23 2.30 460.00 3.0 3.00 600.00
10,800 200 23 215 430.00 3.0 3.70 740.00
11,000 200 2.0 1.60 320.00 44 5.25 1,050.00
11,200 200 12 135 270.00 6.1 5.35 1,070.00
11,400 200 15 175 350.00 4.6 4.90 980.00
11,600 200 2.0 115 230.00 52 5.70 1,140.00
11,800 200 0.3 1.25 250.00 6.2 5.05 1,010.00
12,000 200 22 150 300.00 39 4.15 830.00
12,200 200 0.8 ' 1.70 340.00 44 4.00 800.00
12,400 200 2.6 ' 3.70 740.00 36 3.95 790.00
12,600 200 4.8 2.40 480.00 43 2.15 430.00
it 35,900.00 46,200.00
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Aliab Scheme Irrigation Project
Main Canal Cross Section(1/10)
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Kitiab Scheme Irrigation Project
Main Canal Longitudinal Section

=1:18000, V=3600
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Need the improvement for 12.8km (whole length)
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Need the improvement for 12.8km (whole length)

PROJECT: Kitiab Scheme Irrigation Project
UNIT TITLE: Main Canal Irrigation Project
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BEf-6.12 WRAFX—LOKEBEKEEDIE

BEH-6.12-1 7UT7 ITRAF—LOKBBKBEDIHE
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FVTFIEBRX—LDEBXSE Main canal

e Main canal

Minor+1,592-3L — Minor canal
. [ Wain canal | [ Winor2,8363L le Minor+4,524-3L | [ Minor+8,145-2L R\
River ‘ Minor+10,000-2L

Nile % A Minor+4,524-2L ')
o el g Regs | rer \

Reg.1 " Reg?
[ Minor+1,592-1R ] [ Minor+2,930-1R ] : o
o F
FE x/\:“t o): 3 ha -
E5 | 5D E5HQ  EHG
L 823.7 653.5 727.8
IKERHENY O] & (ha
kg | EAD | ER®  EHQ
Main canal | Main canal | Main canal
& 2205.0 1381.3 727.8
JKERE Y DAEERIKE (ms
K& 7O @ REHQ@ | REHQ
Main canal | Main canal | Main canal
I =
BEKE 358 %358 %358
Qr

XO—To aVElEEREL. RRARLEKE 358mYsA S MEEKT 5 EEBET 5.

1) Estimation of the existing canal section
1-1) Dimention of the existing canal (m)

\ &) |

width of the section e
oo
| @ J B g
‘ width of the maximum water level W o
=
S
£
- g 82
1 =3 T
- [=>}
m2 m1 o 2

| > |
‘ width of the bottom of section

RO  REH@ | BEHO
KES Main canal | Main canal | Main canal
ml 38 17 16
m2 38 5.0 16
0.26 0.00 0.24
Hib-r esestick kpems grtick
PRIEME EIEE IHREE
Hfb 0.26 0.00 0.53
H 0.64 0.35 0.67
Hmax 0.90 0.35 1.20
©) 5.50 6.10 4.70
@) 10.36 8.45 6.83
©) 12.34 8.45 8.54
1-2) Estimation of the capasity of the existing canal section
A (m2) 5.076 2.545 3.835
P(m) 10.530 8.575 7.210
R=A/P 0.482 0.297 0.532
n 0.022 0.022 0.022
| 1/7,900 1/7,900 1/7,900
v (m/s) 0.314 0.228 0.336
Qm (m¥s)| 1.60 0.58 1.29
Qr (m®/s) 3.58 3.58 3.58
Judge
om > Or NG NG NG .




2) Estimation of the improvement on the canal section
2-1) Dimention of the improvement on the canal section (m)

| ® |
width of the section B
2|8
\ @ | T8
width of the maximum water level L
S
£
T 5 52
= s
1I_ _, 1 T = I Z
m2 m1 3 @

‘ width of the bottom of section

kg | B0 | EA@ | B30  EA@ | EHG | BEHO  EH6 | EH0D | KH®
Main canal | Main canal | Main canal = Main canal | Minor canal | Minor canal | Minor canal | Minor canal = Minor canal
ml 20 2.0 2.0
m2 20 2.0 2.0
0.26 0.25 0.24
Hib-r |gestick gestick gEtick
PRIEME HRIEME HREE
Hfb 043 0.43 0.43
H 1.07 1.07 1.07
Hmax 1.50 1.50 1.50
@ 5.50 5.50 5.50
@ 9.78 9.78 9.78
©) 11.50 11.50 11.50
2-2) Capacity of the improvement on the canal section
A (m2) 8.163 8.163 8.163
P(m) 10.280 10.280 10.280
R =A/P 0.794 0.794 0.794
n 0.022 0.022 0.022
I 1/7,900 1/7,900 1/7,900
v (M/s) 0.439 0.439 0.439
Qm (m?/s) 3.58 3.58 3.58 \
Qr (m®/s) 3.58 3.58 3.58
Judge
on J o | O K OK
Judge
Hfb >?—|fbr oK oK oK
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7 U7 TRBRE— LD

(X5 E .~ Minor canal

Minor canal D&RET &, £ R D IZERE SN TULVSMinor canal D55, R/MNEKBIEICOVWTHERENDE KD A EER
BE. ZOEEKBRARIIREAZEZEL. KX 5 DMinor canalD KB AE NS5, ZREELMEZRALTRIFT S,
BERAITENTR/DEE S S KEEEE KR AEETLUTOLSITES,
R 5@: No.2,930-2L
R %@: No. 6,542-2L
X 4@-1: No. 8,145-1F
X 4@-2: No.11,580-2I

I= 1/ 4,400
I= 1/ 3,500
I= 1/ 4,500 No.11,580-2LIF 1 D /K B D #921& TH A= h2E D ZHE#Y LL THEEL,
I= 1/ 4,500 No.11,580-2LIFfth DK BB DHI2ETH A= H2ED Z Y L THRET,

33K AT X 4) :t 0): N ha
X4 2@ | BEHQ@  EHQ1 EHOQ-2
2930-2L = 2930-2L = 8145-1R | 11580-2L
miE 164.7 130.7 104.0 235.3
IKEEH Y D FE]] & (ha
2930-2L = 2930-2L = 8145-1R | 11580-2L
miE 164.7 130.7 104.0 235.3
KEEE Y QHEERKE (m's
K& 7O | REHQ@ EHQ-1| BEHO-2
2930-2L | 2930-2L | 8145-1R = 11580-2L
I =
‘Z‘%;rki 0.27 0.21 0.17 0.38

XT7)T7THEBRAF—LORKAJNBEKE 358m’ st LROEMEICLY LBIES T 5,

1) Estimation of the existing canal section
1-1) Dimention of the existing canal (m)

©)] |

width of the section

@ |

Hib
Freehoard

width of the maximum water level ‘

T 5 B 3
m2 mi S i}
® |
! width of the bottom of section
K& RO | R2Q@ RH201 RH70-2
2930-2L | 2930-2L | 8145-1R | 11580-2L
mi 1.0 15 1.0 2.0
m2 0.5 15 1.0 2.0
Hfb 0.28 0.29 0.42 0.28
H 0.52 0.21 0.38 0.52
Hmax 0.80 0.50 0.80 0.80
) 1.20 3.80 1.20 1.20
® 1.98 4.42 1.97 3.29
©) 2.40 5.30 2.80 4.40
1-2) Estimation of the capasity of the existing canal section
A (m2) 0.828 0.842 0.608 1.172
P(m) 2,518 4,539 2.285 3.536
R=A/P 0.329 0.186 0.266 0.332
n 0.022 0.022 0.022 0.022
| 1/4,400 1/3,500 1/4,500 1/4,500
v (m/s) 0.326 0.250 0.280 0.325
Qm (m%/s) 0.27 0.21 0.17 0.38
Qr (m¥/s) 0.27 021 0.17 0.38
Judge
o> Or OK OK OK OK .




Aliab scheme : Examination of the canal slope

Minor+1,592-3L —_
[ Waincanal | [ Winor2.9302. L/l Minor+4524-3L | [ Minor+8145-2L N\

River : Minor+10,000-2L
Nile .: A Vo 52421 Minor+6,542-2L \,
7——————‘ Reg5 .

A

Minor+6,542-1R Minor+10,000-1R
[ Minor+1,592-1R "] [ Minor+2,930-R_|

- Minor+8,145-1R %
Minor+1,592-2R Minor+4,524-1R Minor+11,580-1R
0 i‘ 2000m

I U 7,924'

e
L Right
358,000
57500 A y = -0.1262x + 357.43
g 7000
g 356.500 S~
W 356,000 lot lot I I e,
355500 |— M LokmidiE B : 36kmidiE M - 6.6kmn > 7.6kmitHif ~11|
| | KESFBEM : 11, dnfhiE
355,000
0.000 1000 2,000 3.000 4,000 5000 6.000 7.000 8.000 9.000 10000 11.000
Distance (km)
| w1082 | w4308
Minor+802 [ g GLlet @ GLRg | Minor+1,592R-1 [ g GLlet @ GLRih]
356,000 358,000 1
B0 S \e + 357500
_ 35700 ——— _ 357000
S 356500 S 356500
H & y = -0.2274x + 357.27
356.000 y = -0.924x + 357.46 356,000 R = 0.3974
355,500 R = 0.6686 355500 ‘
355.000 355,000
0.000 0.100 0.200 0.300 0.400 0500 0.600 0000 0100 0200 0300 0400 0500 0600 0700 0800 0900 1000
Distance (km) Distance (km)
| 233 | wesw
Minor+1502R2 [——g GLLeh —o—GLRuN] Minor+1, 59243 [——g GLLett —o—GLRgn]
356,000 358,000
[
357.500 357500
o | T _ 357000
S 356500 S 356500 03651, + 357,47
“ y = -0.4283x + 357.69 @ y = -0.3981x + 357.
356.000 R - 09308 356,000 R = 0 5547
355,500 355,500
355.000 355,000
0000 0200 0400 0600 0800 1000 1200 1400 1600 1800 0000 0200 0400 0600 080 1000 1200 1400 1600
Distance (km) Distance (km)
| w4207 | w2834
Minor+2.930R1 | ——p | GlLeft @ GLRight ‘ Minor+2.830L2 | ey Glleft @ GLRight ‘
B0 | 356,000
w50 9 l 357500 ﬁ\ ° l
_wmow o eesiiiiooae. e ESZUON T s TN 1.
=] =]  —
T 356500 € 356500 y = -0.3528x + 357.48
& y = -0.2327x + 357.37 g R = 0.7447
356.000 R? = 0.7087 356,000 -
355.500 355,500
355.000 355,000
0000 0200 0400 0600 0800 1000 1200 1400 1600 1800 2000 0000 0200 0400 0600 0800 1000 1200 1400 1600 1800 2000
Distance (km) Distance (km)
[ 7 3as8 [ s
Minor+4,524-R-1 | g | GlLleft @ GLRight ‘ Minor+4 52412 | g GlLleft @ GLRight ‘
358,000 358,000
b ° 1 !
3750 [ 357500 It
3BT N e— 357,000
el B e ST ~ . e
S 356,500 S 356,500
o w
356.000 y = -0.2692x + 357.36 356.000 y = -0.2917x + 357.37
355,500 R = 0.4727 385,500 R = 0.6648
355.000 355,000 ‘
0000 0500 1,000 1500 2000 0.000 0500 1,000 1500 2,000
Distance (km) Distance (km)

AG-89



I 1/ 3,044

| 1 ,243.

Minor+45244:3 [ —p| GLlet @ GLRg] Minor+6,542R1 - [ —p | GLlet @ GLRi]
358.000 I 358.000 i
357500 g - 357500 T
_ 357000 _ 357000 [
S s
S 356500 S 356500
o w
356.000 y = -0.3265 + 357,12 356,000 s = 0. 6047x + 357.19
355,500 R = 0.4791 355,500 R*=0.8155 ——
355,000 355,000 | |
0000 0200 0400 0600 0800 1000 1200 1400 1600 1800 2000 0000 0200 0400 0600 0800 1000 1200 1400 1600
Distance (km) Distance (km)
| 1/ 2,556 | w3580
Minor+654242 [ —p,| GLlet @ GLRg] Minor+8. 14581 [ — g GLlet @ GLRi]
358.000 | 358.000 |
357.500 357500
[ y = -0.2793x + 356.51
357.000 357.000 R? = 0. 4436
< s [
S 356500 § 356500 L.,
o o
356.000 y = -0.3913x + 356.97 356,000
355,500 R® = 0.7831 355,500
355.000 355,000
0000 0500 1.000 1500 2,000 0000 0200 0400 0600 0800 1000 1200 1400 1600 1800 2000
Distance (km) Distance (km)
| 1 3556 | 14488
Minor+8,145-1-2 [ —p | Glleft ® GLRight ‘ Minor+10,000-R-1 ‘ —BL GlLleft ® GLRight ‘
358,000 356,000
357,500 357.500
y = ~0.2226x + 356.16
_ 357.000 _ 357.000 R? = 0.5567
5 5
£ w500 § w500
856,000 y = -0.2812x + 356.83 356,000
355,500 R? = 0.8307 355500
355.000 355,000
0000 0200 0400 0600 0800 1000 1200 1400 1600 1800 0000 0200 0400 0600 0800 1000 1200 1400 1600
Distance (km) Distance (km)
| 13403 | 14380
Minor+11,580R1 [ —p | GlLleft ® GLRight ‘ Minor+11,5801-2 | ——pg | GlLLeft =—GL Righl‘
356,000 357.000
357,500 356,500
g oo ¥ = -0.2030x + 355,67 — g 000 [
T 356,500 R? = 0.9159 — — R S L L S
I [ I S S e R T
356.000 355,000 s
255,500 L4 5450 y = -0.2378x + 355.77
- R* = 0.337
355.000 354,000
0000 0100 0200 0300 0400 0500 0600 0700 0800 0900 1000 0.000 0500 1000 1500 2000 2500 3000

Distance (km)

Distance (km)
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e Main canal

Miner canal

FE x/\:“to): 3
X5 XD g
EiR 671.6 2394.0
IKEREN Y O]
X/\
Kieg MI;n]?:Srfal Main canal | Main canal
[k 2394.0 1722.4 4724
KB Y QLEERIKE (ms
K | EAD T EAQ T EHQ
Main canal | Main canal | Main canal
M‘%?(E 393 %393 %393

XO—To aVElEEREL. RRARLEKE 3.93mYsA L MEEKT 5 EEBET 5.

1) Estimation of the existing canal section

1-1) Dimention of the existing canal (m)

)

width of the section
@

width of the maximum water level

2
«©
2|2
T o
&L
w

T £ gl
m2 m1 s °
| |
‘ width of the bottom of section ‘
RO  REH@ | BEHO
KES Main canal | Main canal | Main canal
ml 15 15 15
m2 15 15 15
0.26 0.45 0.26
Hib-r (meestick kpsamms gEtick
PRIEE bLHE DRIE(E

Hfb 0.26 0.45 0.26
H 1.24 1.05 1.24
Hmax 1.50 1.50 1.50
©) 4.00 4.00 4.00
@) 7.72 7.15 7.72
©) 8.50 8.50 8.50

1-2) Estimation of the capasity of the existing canal section
A (m2) 7.266 5.854 7.266
P(m) 8.471 7.786 8.471
R=A/P 0.858 0.752 0.858
n 0.022 0.022 0.022
| 1/9,700 1/9,700 1/9,700
v (m/s) 0.417 0.382 0.417
Qm (m®/s) 3.03 2.23 3.03
Qr (m®/s) 3.93 3.93 3.93

Judge NG NG NG

Qm> Qr
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2) Estimation of the improvement on the canal section
2-1) Dimention of the improvement on the canal section (m)

| ® |
width of the section B
2| 8
\ @ | T8
width of the maximum water level L
S
£
T 5 52
= s
1I_ _I 1 T = I Z
m2 m1 3 @

‘ width of the bottom of section

kg | B0 | EA@ | B30  EA@ | EHG | BEHO  EH6 | EH0D | KH®
Main canal | Main canal | Main canal = Main canal | Minor canal | Minor canal | Minor canal | Minor canal = Minor canal
ml 15 15 15
m2 15 15 15
0.26 0.45 0.26
Hib-r |mestick kpams Brtick
PRIEME |BHE BDRIEE
Hfb 0.51 0.51 0.51
H 1.29 1.29 1.29
Hmax 1.80 1.80 1.80
@ 5.00 5.00 5.00
@ 8.87 8.87 8.87
©) 10.40 10.40 10.40
2-2) Capacity of the improvement on the canal section
A (m2) 8.954 8.954 8.955
P(m) 9.654 9.654 9.655
R =A/P 0.927 0.927 0.928
n 0.022 0.022 0.022
I 1/9,700 1/9,700 1/9,700
v (M/s) 0.439 0.439 0.439
Qm (m?/s) 3.93 3.93 3.93
Qr (m®/s) 3.93 3.93 3.93
Judge
on J o | O K OK

nj
ok
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XTAT7ITEPBRX—LDEBRXSE Minor canal
Minor canal MR ETHE, HR A IZEHRE SN TLYBMinor canal D55, Fx/MEKEEICOVWTHEREDBKDAIE LR
HE.COLEKBARITLLAZEEEL. ZEHDOMinor canad D KB EERDS5E . REEWNMEFAVTHRET 5,

EXFICHEVTR/NMFIEEL S KEEETESKBDEEZUTDOLIITES,

X 4@®: Minor 1,670 = 1/ 1,300 Z3#&#YIIKEDRESIZKYLEBIE DTS, (1.4km/6.62km)
X 4%@: Minor 5,300 I= 1/ 1,500 Z&#HYILKBEBORSIZKYLLFIES T B, (0.45km/7.55km)
K 5@ : Minor 11,64C I= 1/ 2,200 Z#s#EYIIKEDRESIZKY LLHIER S TS, (0.78km/2.18km)
3% (- -km/- -km) = (xt EMinorZK B R /3 R 7 Ay DMinork i £ & &)
EE x/\:‘to): N ha
X45® =45 0) EL2YE)
VAN
27 1,670 5,300 11,640
miE 142.0 745 169.0
IKEEH Y D FE]] & (ha
X2DO  ER7Q@ | EHQ
Kt 1,670 5,300 11,640
miE 142.0 745 169.0
KEEE Y QHEERKE (m's
R RHQ@ EHOQ
KR 1,670 5,300 11,640
M‘%?(E 0.23 0.12 0.28

XT7)T7THEBRAF—LORKAJNBEKE 358m’ st LROEMEICLY LBIES T 5,
FKEEQLHEME

1) Estimation of the existing canal section

1-1) Dimention of the existing canal (m)

\ &) |
width of the section

\ @ |

Hib
Freehoard

‘ width of the maximum water level ‘

T 3 58
m2 mi S i}
® |
: width of the bottom of section ‘
K& RO  RH@ | BRHO
1,670 5,300 11,640
ml 1.0 1.0 1.0
m2 2.0 2.0 2.0
gERXIck HERICE HEEXICEL
PRIERE JREE HREE
Hfb 0.05 0.05 0.05
H 0.57 0.46 0.68
Hmax 1.25 1.00 1.00
©) 0.00 0.00 0.00
@) 1.70 1.38 2.04
©) 1.85 153 2.19
1-2) Estimation of the capasity of the existing canal section
A (m2) 0.482 0.317 0.694
P(m) 2.070 1.679 2.482
R =A/P 0.233 0.189 0.279
n 0.022 0.022 0.022
| 1/1,300 1/1,500 1/2,200
v (m/s) 0.477 0.387 0.414
Qm (m®/s) 0.23 0.12 0.29
Qr (m®/s) 0.23 0.12 0.28
Judge
om > Qr OK OK OK 604




Kitiab scheme : Examination of the canal slope

Main canal
Minor canal

I ) 9,794|

Mian canal

‘ ——BL GLLeft ===G.LRight ‘
357.500 T T
356,500 y = -0.1021x + 354.13
’ : R? = 0.8732
_ AL A JKEEEME R : 13.8km (£EM)
S 355500 A
£
2 354500
353.500
352500
0.000 1,000 2.000 3.000 4.000 5.000 6.000 7.000 8.000 9000 10.000 11.000
Distance (km)
| 1263 | w1989
Minor+150 —BL Minor+620 —BL
356.000 356.000
355,500 ‘ 355500 ¥ = ~0.5028x + 354.68
y = -0.3795x + 354.86 R" = 0.8097
< 355.000 e R = 09018 < 355.000
S 354500 = TFE— gsas0 [ T
* 354000 * 354,000
353.500 353.500
353.000 353.000
0.000 0.200 0.400 0.600 0.800 1.000 1.200 1.400 1.600 0.000 0.050 0.100 0.150 0.200 0250 0300 0350 0.400
Distance (km) Distance (km)
| 1 1.480) | 11369
Minor+1,000 ——BL Minor+1,670 —BL
356,000 356.000
= -0.6758x + 354.65
5500 YR D o e 550 ¥ = ~0.7303¢ + 354.63
=0. 2 _
355,000 355.000 R™ = 0.9144
£ 5
£354.500 354500
& @
354.000 354.000
353.500 353.500
353.000 353.000
0.000 0.200 0.400 0.600 0.800 1,000 1.200 1.400 1.600 0.000 0.200 0.400 0.600 0.800 1,000 1.200 1.400 1,600
Distance (km) Distance (km)
| 12663 | v1s75
Minor+2.500 J— Minor+3,740 J—
356.000 BL 355.000 BL
355.500 354500
y = -0.3755x + 354.13 y = -0.635x + 354.11
:355000 R? = 0.7082 _ 54000 | T e R? = 0.911
8354500 353500
& L= . S
354.000 3OO L T L
33500 0 Te— e 352.500
353.000 352.000
0000 0200 0400 0600 0800 1000 1200 1400 1600 1800  2.000 0000 0200 0400 0600 0800 1000 1200 1400 1600 1800
Distance (km) Distance (km)
| 1/ 1,529 1/ 3,662
Minor+5,300 — Minor+5,460 —
355.000 BL 355.000 BL
354,500 y = -0.6542x + 353.81 354,500
R? = 0.9246 y = -0.2731x + 353.41
354,000 354.000 3943
s 5
T 353,500 € 353,500
@ ———— 3
& &
353.000 353,000
352500 352,500
352.000 352,000
0.000 0100 0200 0.300 0.400 0500 0.600 0.700 0.800 0.000 0.500 1.000 1500 2,000
Distance (km) Distance (km)
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I 1/ 4,929

| 1 ,901.

Minor+7,280 —_— Minor+8,000 —
355.000 BL 355.000 BL
354.500 y = -0.2029x + 353. 06 354.500
R? = 0.1892 y = -0.101x + 353.37
354.000 354.000 R® = 0.3515
s §
353500 353500
@ @
353000 f=s=se 353.000
352.500 352500
352.000 352.000
0000 0200 0400 0600 0800 1000 1200 1400 1600 1800 0000 0100 0200 0300 0400 0500 0600 0700 0800 0900 1000
Distance (km) Distance (km)
| 12,704 | wa3sm
Minor+9,440 —_— Minor+9,480 —
355,000 BL 355.000 | BL
354.500 ¥ = -0.3698x + 353.24 354500 y = -0.2796x + 353.41
R = 0.759 R® = 0.7425
354.000 : 354.000
s 5
€ 353500 353500
@ L R D I S B e SO
3000 T B e T 353.000
352.500 352500
352.000 352.000
0.000 0.200 0400 0.600 0.800 1,000 0.000 0.100 0.200 0.300 0400 0,500 0.600
Distance (km) Distance (km)
| 1 9.940) | v2234
Minor+10,510 J— Minor+11,640 J—
355,000 BL 355.000 BL
354,500 y = -0.1006x + 353.02 354500
v R =one y = -0.4477x + 353.06
_ 34000 _ 364000 R = 0. 6482
£ 353500 £ 353,500
w w
353.000 \/_,___,r ________________ 353,000
352.500 352500
352.000 352.000
0.000 0.200 0400 0.600 0.800 1,000 1.200 1.400 0.000 0100 0.200 0.300 0.400 0.500 0.600 0.700
Distance (km) Distance (km)
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Capacity of the canal in New Halfa

1) Estimation of the existing canal section
1-1) Dimention of the existing canal (m)
| €) |

width of the section =
| @ J £
‘ width of the maximum water level 1 s _
m2 m1 = ks
| |
width of the bottom of section

7KE& | Major canal | Major canal
ml 2.0 2.0
m2 2.0 2.0
Hfb 0.75 0.77
H 1.50 1.73
hmax 2.25 2.50
@ 8.00 8.00
@ 14.00 14.92
©) 17.00 18.00

1-2) Estimation of the capasity of the existing canal section
A (m2) 16.500 19.809
P(m) 14.708 15.732
R=A/P 1.122 1.259
n 0.025 0.022
I 1/10,000|  1/10,000
v (m/s) 0.424 0.530
Qm (m%/s) 7.00 10.50
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EH-6.13 BHAFHHAETHER

OFRtHE  A=EHRE

BRI GHL, A HARAAR =B T VT T AR—BAROFRT 4T T AF— LD IWKTH 5,
LIS, HAENEZRIRT 5.

Survey Point. Survey ltem

3 INA EF R AR & USRS 2t B XN ISR E T D, 1L.S
AFx—L A A VKO (100m [HIFE) 17km
A A IR BE DOREWTHI 3.4km

< A KB OHEWTHI & (200m [HRE) 21km

~ A F—IKEE DR & 30 HhH

mERE (R 7 EAHT) 0.04km2

TIVTT EFREER & TSR 2 SR N ISR E T 5, 1L.S
A F— A AA KB OHEWTHIE (100m [HFE) 16km
A A VK OREWTIIE 3.2km

~ A KB ORI (200m [HE) 35km

~ A F K& DT 30 p.t

P E (R 75 0.04km

XTUTT EZRRE LR & LTRSS A2 PRI NI E T 5, 1L.S
A F— D A A KB OMEWTHIE (100m [H[E) 16km
A A K DO REWTRE 3.2km

~ A F—IKEEOMEWHI & (200m &) 34km

~ A F K& DR 30 p.t

PR R 75 0.04km

WA EER UEXE, BM JERE) 1L.S

RitHAE MBS LUVLERE

BRI GHIKNL, W ENRARF =LA TV T T AF—LROIFT 4T T AF—LD I MK TH D,

LIFIZ, MERNEZRRERT 5,

Survey Point. Survey ltem

T3 B I8N A A=V 7 (2 4X30m) 60m
AF— L e ABER (29 FEFTIA X 2 K) 58 fii Fir
AEH T s (MVEZE bR T 1 ERTEL B A ) 6 fEHTLL I
KiERER (7Y 7 L2 b DI LT HENM) 6 fEATLL

TIVTT A=V 7 (24KX30m) 60m
A F— A FEAEEAGRBR (29 EFTIAS X2 ) 58 f&i i
B 7Y 7 (MU bR C 1 T 2 A 6 fEpTLA I
KRB (o 7Y 7 Lz b D LT ENM) 6 fEpTLA I

XTA4TT A—U 7 (2 RKX30m) 60m
A F— A FEYEE NGB (29 fEPT/AS X 2 A) 58 & T
A7) 7 (MW ZE S T 1 AT LA 2 JRHID) 6 f& T LA I
RIERER (7Y T Lt%;@ 2 L C i) 6 fEpTLL

WA EER (R Z S E R RS &, SRR 1L.S

W HFEFEHAEOH &N E R LR EZ2E L LTRYT 2,
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BE N FNAXF—LHERRKE (£FEL 30n THHAHEL Y 10m[AKR THEERET
FTZEHH)

m—1) >4 No. 1

Depth | RL. S5.71.] TOR  SCR RQD SPT  Legerd S ucs D.D.
Afntp | tm) o) W) e Ny Description {kglem?) !{gm.'r,rﬂ
— _|Meduim dense, brownish grey, slightly
| e —lgrsve\ly very clayey SAND,meduim plastic.
| | | |
1.0 | | | 13
2.0 g oo zcH, : ; X |
50 . ¥|Very dense, light grey, slightly gravelly |
© . ¥ |very silty SAND, non plastic.
* "|
L 3.0 : =
| | &0 Hard, brownish grey, very sandy
| | CLAY. meduim plastic,
4.0 50 |
", [\ary dense, dark grey, gravelly very silty
. "I BAND.non plastic.
ol 50 |« P
I ™l
| 2
ly x|
5.0 | | 12 e S, yellowish brown, slightly gravelly
i |, = ¢ slightly sandy CLAY, meduim plastic.
7.0 [ 14
|
_8.0 | .
| | i0 |
|
! « | ? ’
30.0- L7 |
B Aﬁ ; | a3
% |
1o 8380 L - |
1-8.T. ; Sampler Type 5-5PT ; Std. Penetration Test Rock Conirg
2-TCR :Total Core Recavery & W.C.5. : Uncorflined Coempressive Strength .
3.SCR : Solid Core Recavery 7-D.0. : Dry Density Wialer Takwe
4-ROD : Rock Quality Designation 8-R1l. - Reduced Level e
Sl i e |
REMARKS:
Y N ~
R—1) 2% No.2
Depth | RL SCR | RGO | 5PT j_‘_.;,m1 T ucs [ Do
{m] {m} (%) ‘ %) (N ! Description {kgicm®) | {gmicm’)
[ [Very dense. light grey.slightly gravelly very 5
| — |clayey SAND, non plastic
e
| 1.0 g e
=4 ‘ g == = 2
| o | Faris
3.0 45.0 | Py Eetd
| 28 — | Veery stiff ,brownish grey , sandy CLAY
| low plastic.
A-n ‘ dk s
| = Becoming hard.
(50 | =
| 37 ——
|
| e
60 | £
’ | 27 |— — Becoming very stiff.
0 s
3405 ==
" . 7 Very stiff ,brownish grey |, sandy SILT,
8.0 [ % low plastic.
| 16 |«
|
|« “
o i
& P
wn 3380 | o R |
1-8.T. : Barmper Typo 5-3PT : Std. Penctralion Test }{ Standard Porelration Tesl I I Rock Conng
2-TCR : Total Core Recovery 8- .08, Uncanlined Comprassive Strength Tic . Gl . y
3-SCR : Solid Gora Recovery 7-D.D. : Dry Density [ e ! Water Table
4-ROD : Rock Quality Designation 8-R.L. : Reduced Level - - a— b Auger
REMARKS:
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BE . 7T I RAF—LHERRKE (£FREL 30n THIAMEL Y 10m[AKR THEERET
FTZEHH)

HR—1) >4 No. 1

Depth [ RLTST.[ TCR  SCR | R@D | SPT Logena UCS DD
g fm | | % | th (%) : iN) Description {kglenr™} | (gmiem’)
Y [ [ " . “[Frim, greyish brown, very sandy SILT, !
|‘ « *|meduim plastic. |
1.0 | e " 5] '
8 “
« ow
‘ *
x " x
Lo ._ |
7 T T|Frim, greyish brown, very sandy GLAY,
| ~ | meduim plastic.
3.0 | ‘;', . ‘
| 25 [ Very stiff,light brown gravelly very claysy
i SAND, low plastic. |
4.0 |
29 [
| : S |
| Meduim dense, light brown, slightly
| 5.0 | ‘ 56 . gravelly very silty SAND non plastic.
?
| 6.0 i 2 ]
‘ 22 Hard, brownish grey slightly gravelly, |
— sandy CLAY. meduim plastic. |
|70 | | g
30 el |
| =
i i Meduim dense brownish grey, silty
80 | TN SAND . nen plastic. |
F4 1
| i '
| £l |
90 | | Bl —
| g . " Stiff brownish grey, very sandy SILT,
| = | | * . " meduim plastic.
v | £ x
0.0 545-0 |/ J | | e i3
- 5.T. : Sampler Type : Bt Ponstrafion Test | W Standart Panetration Test I l Rk Coring
2-TCR : Total Core Recovery ¢ Unconfined Compressive Strength ;
3-SCR : Solid Core Recovery ! Dry Density j Arican= £ \Water Table
4- RO Rock Quality Designation ¢ Reduced Level T
- Urdisturbed Sarrple . Augsr
[REMARKS: - o B -
> N ~
R—1)>% No.2
[TDeph [ RLST.] TCR = SCR | RQD | SPT ogond * g UCS | DD
o | (%) (%) oo Description {kglem®) | {pmiem’)
+ | —
| 7 | " . 7 Stiff drak brownish grey | very sandy |
| | “ . ™ SILT.meduim plastic, |
| e » !
| e i
— 12005, | |
% | |
-4 #®
e x| |
2.0 R
| 8 [« . |Loose brownish grey, very silty SAND., |
" | meduim plastic ;
| « | S
30 e . - |
| 24 7 Wery stiff brownish grey, gravelly sandy
. ¥ CLAY, maduim plastic.
40 | Lo R
| Rl Lt
| -
| | - * o | Dense light brown,slightly gravelly very
| 5.0 | | a | <, siity SAND, non plastic
| [o2a
: :
e | 34
| 7.0 ! a1 | |
| sty |
"‘_T" Very stiff .brownish grey, slightly gravelly
i i 4 . *| sandy SILT, meduim plastic. |
«
| o
|s.0 - -
| it Meduim dense brownish grey | very silty
i * 8AND, non plastic
100 | ;
1-5.T. - Sampler Typs £-SPT : Std. Penetration Test !S Standard Penstration Test l I Ruch Coring
2-TCR : Tetal Core Recovery 6-U, < Unconfined Compressive Strength Mae” Tricane Bit Water Table
3 8CR : Selid Core Recovery 7-0.0. : Dry Density -, ¥
4-RQD : Rock Quality Designation 8-RL  : Reduced Level - Uiiiioed e i—l B
REMARKS: -
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BE XT4TITRAX—LERRKE (£2FEE 00 THEHMAHMERLY 10m[R Yy TEEEREE
] ETZER/E)

HR—1) >4 No. 1

"L &.T.] TGR | SCR | RaD EPT Legernd - e UCsS,_ | DD
(m)  m) (%) (%) %) N Description (kgfem®) | (gmiem’)
[ [ Loose, dark brownish grey, sandy SILT, =
| | non plastic
| 1.0 ¢ x| |
9 ‘
I |
| [ S
20 P51.0 " S o = = |
| | 2 7. " Firm, brownish grey, sardy CLAY, medum |
| * . | plastic
b
3.0 3 S
b b -
| | | » = Becoming very stiff v
4.0 - | 16 P j x|
g485 3 L8 S = S |
N | * | Meduim densa,brownish grey , very andy
5.0 Tl | g M SILT ,non plastic.
|
E_ . | L
50 P47.0 L e e —
E 18 . " Very stiff, brownish grey , gravelly very
- . " sandy SILT .non plastic.
e ™
i | |
0 i b u
7 ! i | g [
| = = Becoming firm
| i o
| g0 M50 A | o ISR,
19 = | Very stiff, dark brownish grey , gravelly |
= = silty SAND |, non plastic
5 =
9.0 Pl —
>4 4
| 4 S
4 | 3P
10.0 _E43.0 Jf | 3 ¢ | |
1-5.T. : Sampler Type §-SF| : Std. Ponotration Test [ ﬂ Standard Penedrstion Test l I Riock Cering
2.TCR : Total Core Recovery 5-U.C.5. : Unconfined Compressive Strength Teicana Bi y
3-5CR : Solid Care Recovery 7-DD. : Dry Density Tikgng B Waler Table
4-RQD : Rock Quality Designation 0-RL : Roduced Level
- Undisirbed Sampe —' | Auger
REMARKS: T _ B = o
> N ~
R—1)>% No.2
= |
Depth | RL. |[§T. TCR  SCR | RaD SPT  Legend b [1 X3 D.D.
5 rirn} | m) | (%) | (%) | 4 M) ;. Description {kglem®)  (gmicm’)
| | | [ "|Medium dense, brownish slighty grave
| | " . "|very sandy SILT ,low plastic.
et
1.0 e |
B EF |
' 3 v |
2.0 s _
6 [, "|Loose, brownish (slightly gravelly very
f ‘ [* . *|sandy SILT low plastic,
3.0 3 B
a *
ks ® |
%
iz ; b =
| | 21 ik N -
| ‘ T Begoming medium dense W
| 5.0 * Meduim dense brownish grey , vary sily
11 % SAND non plastic.
¥ | |
6.0 ﬂ‘i e i
E Loose, brownish grey , sancy SILT low
| ‘ . | plastic,
*
7.0 | om
5 < * E3
ek
L 8.0 i T 1 |
14 |, |Medium dense, dark brownish grey |
il sandy EILT meduim plastic
| | &
_8.0 | |
| | 0 |9
| for . !
g G430 ) 1 i rineg |
1-3T. : Sampler Typa £-SPT : Std. Penetration Test W Standard Peratalion Tes I_ I Rock Coring
2-TCR :Toh_ll Core Recovery 6- LG5, ; Unconfined Compressive Strength T Bit —
3-SCR : Solid Core Recovery 7-D0.0. : Dry Density g 3 Viater Takla
4- RQD : Rock Quality Designation B-RL. ! Reduced Level
- Uncisturbes Sl . Auge
REI\F_ﬁRKS:_ === ==L === T R
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