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APPENDIX D-7 WATER REQUIREMENTS

WATER REQUIREMENT OF PADDY ON GROWING STAGE

ist 2nd 3rd wth 5th 6th

Prome; Wet season paddy of type A

ETo (mm/day)

6.2 4,2 3.3 3.1 3.3 3.2
Ke value .0 1.1 1.} 1,05 1,00 0.95
ET erop (mm/day) 6.20 L4.62 3.63 3.26 3.30 3.0
Percolation rate (mm/day) 1.5 1.5 1.5 1.5 1.5 L.5
Total (d) 7.70 6.12 5,13 4.76 4,80 4,54
Water requirement (mm/day) 0.15 3.58 5.13 4.76 2.94 0.64

Prome; Wet season paddy of type B
ETo (mm/day) 8.2 4,2 3.3 3.1 3.3 3,2
Ke value 1.0 1.1 1.1 1.05 1.00 0.95
ET crop (mm/day) 6.20 4%.62 3.63 3,26 3.30 3,04
Percolation rate (mm/day) 2.5 2.5 2,5 2.5 2.5 2.5
Total (4) 8.70 7.12 B.13 5.76 5.80 5.54
Water requirement {(mm/day) 0.17 4,17 6.13 5.76 3.56 0.78

Prome; Dry season paddy of type A
ETo (mm/day) 3,1 2.9 3,1 &1 51 7.4
Ke value 1.0 1.1 1.1 1.25 1.13 1.0
ET crop (mm/day) 3,10 3.19 3.41 5.13 5.76 7.u0
Percolation rate (mm/day) .5 1.5 1.5 1.5 1.5 1.5
Total (d) 4,60 4.69 .91 6.83 7.26 B.90
Water requirement (mm/day) 0.08 2.68 4,81 6.63 6.35 1,61

Tharrawaddy; Wet season paddy of type Al
ETo (mm/day) 5.5 4,1 3.2 3.6 #.l1 3.1
Ke value 1.0 1.1 1.1 1,05 1.0 0.95
ET crop (mm/day) 5.40 4.51 .28 3.78 4.10 2.95
Percolation (mm/day) 1.5 1.5 1.5 1.5 1.5 1.5
Total (d) 6.80 6,01 5.79 5.28 5.860 L,us
Water requirement (mm/day) 0.10 2.87 5.60 5,28 3,92 0.49




Mon

lst 2nd 3rd

Tharrawaddy; Wet season paddy of type B!

ETo (mm/day)

Kc value

ET crop (mm/day)
Percolation (mm/day)

Total (d)

Yater requirement (mm/day)

O -1
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Tharrawaddy; Dry season paddy of type A'

TTa (mm/day) 2
Kc value 1
ET crop (mm/day) 2
Percolation (mm/day) 1.
Total (d) Iy
Water requirement (mm/day) 0

o - W o
=

- N N L

(SIS IS I I
w

o

Henzada; Wet season paddy of type Al

ETo {(mm/day) .2 3.1 3.0
Kc value 1.0 1,1 1.1
ET crop (mm/day) .20 3.41 3.30
Percolation (mm/day) 1.5 1.5 1.5
Total (4) 5.70 L4.91 4.8
Water requirement {(mm/day) 0.09 2.35 4.B

Henzada; Wet season paddy of type B'

ETo (mm/day) 4
Ke value 1
ET crop (mm/day)} u,
Percolation (mm/day) 2
Total (4) 6
Water yvequirement {(mm/day) 0

Henzada; Dry season paddy of type Al

ETo (mm/day) 2.7 2.4 2.5
Ke value 1.0 1.1 1.1
ET crop (mm/day) 2,70 2.84 2.75
Percolation (mm/day) 1.5 1.5 1.5
Total (d) 4,20 4,14 4.25
Water requirement (mm/day) 0.09 1.91 4.1l

Okt WU
LMWL E o+
w o =)
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WATER REQUIREMENT FOR GROWING STAGE OF PADDY

Basic equation for Type A & B (Growing period of 145 days)

On first month

2
1 2 3 L. &
A
X
A
x
A
X
A
X
A
=
A
X
1+

A
Ql(mm/day)-x.(

1 1
c e dy .
7 Y- -4y -

On second month

2
1+ 2).

Q=[1.0~( 5

L
2 ny
On third and forth month

Q=1.0 d-A

On fifth month

1+83
2

1 4.,
Q-[l,O-;-( )+ A3 na]dg, A

On sixth month

1
=14d,.

Where

A

Transplanting period {days)

; Irrigable area (ha)

Apprication period of
water requirement (days)

: Consumptive use {(mm/day)
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Basin equation for Type A' & B' (Growing period of 135 days)

On first month

On second month

Q2=i[(

b

l+£2 1441
-E’ -
2y 0, - (

1
5 Y29 ] 'd°H;

On third month

1+13
2

Q3=[1.0-¢( )23.52?33;%3

On forth month
QL} =1.0 d-a

On fifth month

1

_ Lltiy 1
Qs=[1.0 (2 )Eq'nqx] A-d

On Sixth month

1

1+ =
Qg = ( 29‘5)’?-5""X d'ng

b 4




Paddy
Type

n]

0]

ny
Q
Q3

Qy

n3

Qg

ny

Qs

ng

Vet Season Paddy

A B Al _B'
35 35 L5 45
6 6 6 6
31 31 31 31
0.0194 d-A 0.0151 d«4
29 29 36 36
30 30 30 30
0.5857 dy-A 0.u778ds-A
1.0dzA 0.9677d5A
1.0444 1.0dy°A
28 28 9 9
30 30 31 31
0.6133dg A 0.6993dg A
17 17 28 28
31 31 30 30
0.1410 dg A 0.1097 dg A
17 17
31 31
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Dry Season Paddy

A

35
B
30

0.0244

30
3l

0.5714 dy A

1.0d54A

l.0dyA
16
3l

0.8747 dg A

19
3l

0.1810 da' A

A'l

45
6
30

0.0156 dA
36
31

0.4624 dy A

0.9677 a5 A

1.0dyh
9
31

0.7484 dg A

26
3l

0.1407 dg A
19
30
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WATER REQUIREMENT BY MONTH
(DURING LAND SOAKING AND LAND PREPARATION)

Basic equation for Fivst month

n- ll.b.A +n —x20

Q=(§-.a.A+ .C.A)%-= {n.a+(n-ll).b+(n_20).c}£~5

for second month

Q= {H_______(x;n) a.A+-———-—————~—(X'z+1’l).b.A+—-—-———————(x'z+ 20) oAk

= {(x-n).,a+(x—n+11).b+(x-n+20).c}-{;&£

Where

Q; Water requirement in depth a day (mm/day)
a; Depth of first irrigation water (mm)
b: Depth of second irrigation water (mm)
¢; Depth of third irrigation water (mm)
n.m; Days of a month
x3; Transplanting period (day)
A; Irrigable area

Water
requirement

Item Month
Place Type x & b c 1 m lst 2nd

(mm/day)
a) Starting at end of dry season

Prome A 35 108 49 82 31 30 4.85A 7Z2.99A
" B 35 118 58 88 31 30 5.33A 3.29A
Tharrawaddy A' 45 106 46 80 31 30 3.65A 3.97A
" B' 45 115 55 86 31 30 H4.02A 4,3BA
Henzada A' 45 498 38 76 31 30 3.32A 3.63A

" B' 45 107 47 g1 31 30 3.63A 4.0ZA

bh) Starting at end of wet season

Prome A 35 79 34 72 30 31 3.56A 2.52A
Tharrawaddy A 45 84 31 70 30 31 2.824 3.24A
Henzada A' 45 B4 31 70 30 31 2.82A 3.2HA
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APPENDIX D-8 COST ESTIMATION

UNIT COST OF DIVERSION DAM

1 Dam body

The unit cost of the diversion dam of the South Nawin Irrigation

Project is applies for the diversion dam body. Above unit cost is
used from the interim repart of above project, Nov., 1274,
24,253,000 Kyat/1,600 m=15,158 Ka/m

(say 16,000 Ks/m)

2. Intake facilities per place

Qunt'y Unit Unit Cost Cost
(ks) ('000ks)

(1) Fish Rudder

Earth works 96% Cu.m 15.15 ig
Concrete works 336 i 392.40 131
R. iron bar 3.4 ten 6,570.00 22
Total 187

(2) Intake Works

Earth works 7,709 cu.m 15.15 116
Concrete works 703 n 392.40 275
R. iron bar 45,2  ton 6,570 323
Total e

(3) Slope Protection

Earth works 12,708 cu.m 15,15 192
Concrete works . 8903 " 287.80 259
R. iron bar 63.2 ton 6,570 415
Brick works 888 5Q.Mm 35.9 31
Total 8397

(4) Abutment Works

Earth works 553 cu,m 15.15 8
Conecrete works 37 1 287.8 10
R. iron bar 1.9 tom 8,570 12

Total 3
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Qunt'y Unit Unit Cost Cost
(ks) (7000ks)

(5} Gate
Gate 2.,0x1.6 2 pes an7
Gate 1.2x1.2 1 pe 116
Screen 3,5x2.2 2 pcs 66
Screen 1.2x1.5 1 pc 8
Grand Total 2,345
3. Gate for spill (Gate length =153 m)
(1) Dam Body
Earth works 18,358 ci.m 15.15 278
Concrete works 6,221 T 287.8 1,790
R. iron bar 16.2 ton 6,570 106
Rip lap 9,600 sq.m 26.1 250
Sheet pile (1=8 m) 150 m 300 135
Total 2,559
(2) Pier Works
Concrete works 1,504 cu.m 382.4 590
R.iron bar 30.1 tonm 6,570 197
Total 787
(3) Gate
Scouring sluice gate 2 pcs 3,900
(12.8 mx 2.9 m)
(4) Gate for spillway 3 pcs 15,428
(31.8 mx 2.7 m)
0 & M bridge 153 m 21,000 3,213
Step B pes 309
Emagency gate LS 2,314
Tetal 25,164
(5) Operation Room £ Control Equipments
Operation room 288 sqg.m 1,900 547
Control equipment LS 6,429

Total 6,976
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Qunt'y Unit Unit Cost Cost
(ks) { "000ks)

(6) Engine Room

Engine room 257

sq.m 1,100 282
Total 282
(7) Temporary Works
15 % of (1) to (B) 5,365
Grand Total 41,133

Unit Cost 41,133,000 Ks/153 m= 268,843 Ks/m
Say = 269,000 Ks/m
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BREAKDOWN OF PROJLCT COST

Page-t

(South Nawin Irrigation Project)

Civil works
1) Preparation
2) Main Dam

3) Diversion Dam

(4) Irr. & Drainage Systems

{

io.

5} Pre-Engineering

Sub-total (per ha)

. Compensation

. Corstruct’'n Equip't

Agriculture Develep't

. D&M Cost

Project Facilities

Project Adminst'n

. Consut's Service

Total {1 to 8)

. Contingency (15 %)

Total {1 to 9)

Price Escalation
G. Total

(1,000 USS)

(USS per ha)

(Unit: '000 Kyats)
Irrigation §
Main Diversion drainage

dam dam systems Total
5,515 2,183 - 7,698
55,150 - - 55,150
- 21,830 - 21,830
- - 58,406 58,406
607 240 584 1,431
61,272 24,253 58,990  1u4,515
1,310 1u5 - 1,455
59,962 25,698 37,690 123,350
- - 5,300 5,300
975 386 939 2,300
1,569 621 1,510 3,700
7,140 2,826 6,874 16,840
4,880 4,880 2,440 12,200
137,108 58,809 113,773 309,690
20,502 8,801 17,007 46,310
157,610 67,610 130,780 356,000
31,520 13,520 26,160 71,200
189,130 81,130 156,940 427,200
(29,368) (12,598) (2u4,370) (66,335)
(1,161) (4398) (963) (2,621)

Unit Cost of Irrigation and drainage aspect
(58,990 + 37,690 + 5,330) + 25,300 ha = 4,032
Say 4,100 Kyat/ha
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APPENDIX D-8  COST ESTIMATE FOR PILOT LAND CONSOLIDATION

o Foreipn Local
Description Total Currency Currency
('000 K) ('000 K) {1000 K)
1. Irrigation & Drainags
Tacilities
Pumping Station 8,600 8,100 500
Check~up Weir 2,000 1,200 800
Irrigation & Drainage
Canals 5,200 300 4,900
Sub-total 15,800 9,600 6,200
2. Land Consolidation (3,000 ac) 6,000 1,800 4,200
3. Compensation 500 - 500
4. Construction Equipment 2,000 2,000 -
5. Agri. Development £,300 6,300 -
6. 0 & M Cost 1,R00 1,000 600
7. Project Facilities 2,100 100 2,000
8. Engineering Fee 5,100 4 600 500
Total 39,400 25,400 14,000
9. Contingency (15%) 5,900 3,800 2,100
10. Price Escalation (20%) 9,000 5,800 3,200
Grand Total 54,300 35,000 19,300

NOTE: Based on the South Nawin Irrigation Project.
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