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UNITSAND EQUIVALENTS

Imperia units of measurement, which are in normal use in Burma, have generally been used
in this report, except where they would be clearly inappropriate. Burmese units of yield
measurement (baskets and viss) have been used when they are most appropriate. A full list of
equivalents for these is provided in the Glossary, on the next page.

1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1

inch = 254 centimetres
foot (ft) = 0.305 metre
mile = 1.609 kilometres
acre = 04047 hectare
square mile = 259 gguarekilometres
Ib/acre = 1121 kilometreshectare
pound (Ib) = 0453 kilogramme (kg)
ton (long ton-2240 |bs) = 1016 metric tonnes (mt)
cubic foot (cu-ft) = 2832 litres
imperial gallon = 4546 litres
imperial gallon = 1.2 USgadlons
barrel (crude petroleum) = 42  USgalons
metric tonne = 7.3 barrels (at world average specific gravity)
kilowatt (KW) = 1000 watts (W)
megawatt (MW) = 1000 kilowatts
cubic foot per second (cusec) = 0.028 cubic metre per second
acre foot = 1233  cubic metre (m°)
viss (Burmese measure of weight) = 36 Ibsor1.63kg
Sudrum (sud) = 100 Cubic feet (ft})
GLOSSARY
English Name B&;rrr:]e;ee Form Unit Equivlaélent in
..... Paody  |Seba | Dried | Basket 46
Wheat  |Gyone Dried | Bascet &
Blackgram Matpe Shelled Basket 72
_____ C h”“ % R NgayOkethee e v.ss i
Coton  |wa | Dred | vis | 36
Onion Kyattyon Fresh Viss 3.6




A Mini-Study of the Potential of Rehabilitation of Canal Systems

in Gravity Irrigation Schemesin the Dry Zone

1 Introduction
1.1 Background of the Project

The LIFT is presently preparing a new programme that will be implemented from 2013 to
2016. As water related concern are known to have strong bearing on food security and low
income thus, LIFT has decided to undertake a rapid review of access to and management of
water sources. Its initial analyses have identified rehabilitation of canal systems in gravity
irrigation schemes as a potential option for inclusion on the new programme. In order to
provide a better basis for assessing the potential of this option a quotation for a mini-study to
provide some indicative information on the rational for such an activity was requested to three
firms with TOR as prepared by LIFT UNOPS in the contract, NEPS after going through the
subject has submitted the quotation which was awarded and has signed the contract agreement
on 11™ April 2013.

1.2 Objective
The objective of the study isto

0] Provide an understanding of the extent to which canals are not well maintained and
why.

(i) Explore farmers perceptions of how irrigation systems should work to be best use to
them.

(ili)  Explore options for improved management of schemes and in particular better (more
sustainable) maintenance of canals.

(iv)  Establishif the canal systems have been fully devel oped.

(V) Tentatively assess the economic rationale for rehabilitating canals in gravity irrigation
schemes in the Dry Zone.



1.3 Consultant Service
Selection of A Mini Study Area

As per contract agreement the Consultant shall study two medium size irrigation schemes
which should be considered to be in poor condition and the second one which is in a less
serious condition. The Consultant on receiving the copy of introduction letter from
LIFT-UNOPS to ID, NEPS MD and the Consultant visited ID Planning and Design (P & D)
Director on the 29™ April and discuss the above subject for the selection of two mini study
irrigation schemes in Mandalay Region. Director (P & D) after going through the list of 97
dams and weir of Mandalay Region [ See Annex-C and (Annex 1-Map -1) ] suggested Thitson
Dam and Kyaukse Tank of Pyawbwe Township for the assessment. NEPS prepared necessary
desk study and made arrangement for site survey.

The survey teams lead by U Khin Latt and U Than Shwe left Yangon on 2™ May 2013. Onthe
way to project site they call on the Dy Director General of Irrigation Department. He has
instructed the Regional Director for the collaboration in the assessment of dam which require
urgent rehabilitation. The team proceeds to Meiktila and met the responsible Executive
Engineer on behalf of Regional Director. He informed that Thitson Irrigation Scheme which
was proposed by Director (P & D) is going to be maintained within this year. Thus, the
consulting teams were suggested to survey and assess Chaungmagyi Dam and Kyaukse Tank.
The next day 3" May 2013 the survey team started RMC survey and agro-economic social-
economic survey. The teams return to Yangon on 13" May 2013 to assess the raw data and
prepare the report.

2. Thelrrigation Department
21 General

The Irrigation Department (ID) is one of the (11) institutions of the Ministry of Agriculture and
Irrigation (MOAT). It is headed by a Director General, head-Quartered in Nay Pyi Taw. The
Head-Quarter is made of (6) primary branches and (5) other branches correlated to it. There
are (17) maintenance divisions of the respective States and Regions including Nay Pyi Taw
territory with three divisions in Shan state and (9) construction divisions stationed in various
part of Myanmar as appropriate. There are (4) mechanica divisions each under a Director
stationed at Yangon, Mandalay, Taunggu and Magwe. The maintenance divisions are
responsible for operation and maintenance of completed Irrigation Schemes. The construction
and mechanical divisions are responsible for implementation of new projects. The organization
charts of the Ministry and Irrigation Department is as shown in Chart-1 and (Annex — 1 Chart
2, 3, and 4). Irrigation Department is responsible for all the major irrigation works in
Myanmar, both for implementation and maintenance together with drainage and flood
protection facilities wherever required.

-2-



2.2 Assistant Engineer Office, Irrigation Department, Pyawbwe

The present organization chart of Assistant Engineer (AE) Pyawbwe is as shown in Chart -1.
Pyawbwe Judiciary is under the charge of Yamethin District. But, concerning with Irrigation
Department administration of irrigation works there is one AE office at Yamethin and one at
Pyawbwe which are administered by Executive Engineer (EE), Meiktila District.

Pyawbwe AE is responsible for eight irrigation schemes namely Chaungmagyi Dam and Weir,
Kyaukse Tank, Yintaw Dam, Yoe Gyi Dam, Yanaung Dam, Thaphanchaung Dam, Minthagyi
Dam and Natkar Dam.

All the dams, weir head regulators and main canal head regulator are staffed with care takers.
AE supervised the operation and maintenance staff, established water distribution, contact with
farmers and to settle farmer's water disputes.

He is assisted by one cana inspector (Cl),(to ask AE) assistant canal inspector (ACI),
(to ask AE) canal revenue surveyors (CRS) and (to ask AE) assistant canal revenue surveyors
(ACRS). (Duty and function of above personnel see Annex — C4). These Cl prior to 2007 do
not collect revenue, his responsibility is to check farm irrigation water intake at least twice per
irrigation season. The preparation of water tax ticket is the responsibility of land use officer.
The officers forward the tax ticket to the department of general administration for collection of
revenue. But, at present it is the ClI of irrigation department duty to collect water tax and
remitted to the bank. (The Irrigation Department does not have the right to use the collected
revenue). Furthermore, there are account staffs and other administrative office staffs at AE
Pyawbwe office together with a driver and miscellaneous staff total up to 43. The staffs
mentioned above are responsible for both operation and maintenance works.

The irrigation season is from 15 July to 15 November, it is a continuous supply system. There
are (10) permanent ordinary maintenance labour for Chaungmagyi networks (4) is responsible
for RMC and (6) is responsible for LMC. There are (4) Ordinary Maintenance labour for
Kyaukse tank. The seasonal maintenance, desilting and special repairs are carried out during
the non-irrigation season by hired labour. (If fund is alotted)

The responsibility of ID endsimmediately behind the watercourse inlets.

On the other hand, the farmers before the start of irrigation season have to maintain the tertiary

canals (water course- WC) without fail.



Organization Chart of Assistant Engineer
Irrigation Department, Pyawbwe
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3. Rehabilitation Irrigation Schemes
3A. Chaungmagyi Irrigation Scheme
3A.1 History of the Area

Chaungmagyi, a medium size irrigation scheme of Dry Zone is in Pyawbwe township of
Mandalay Region, the location is as shown in Chaungmagyi irrigation network map (Map-1).
It comprises of two irrigation systems, the Tayankar irrigation areas and Chaungmagyi
Tawdwinhla weir irrigation system with 7091 acres of net irrigation area (2013 — 1D report).
See table - 6. Because this report is concerned only with Tawdwinhla Right Main Canal
system. So, we will stress and deal with RMC system in detail. The Chaungmagyi
Tawdwinhla weir irrigation itself will be treated in general. The irrigation water is released
from Chaungmagyi dam into the old Chaungmagyi river from which some of the water
diverted into Tayankar irrigation system and 7 miles below the dam is picked up by
Tawdwinhla weir and then this is diverted into the RMC and LMC and regulated by canal
head regulators.

The welir is a combination of steel reinforcement and a stone masonry structure. It is one
hundred and forty feet wide with 28 nos. of 5 ft x 3 ft automatic falling shutters to raise the
water. It hastwo cana outlets left main canal (LMC) with two numbers of 12 ft x 4.5 ft gates
and right main canal with one 12 ft x 4.5 ft gate. The weir do not have any sand gecting
structure. The feeder channel, old Chaungmagyi carry a lot of bed load (sand and silt), all
this bed load flows into RMC & LMC together with the water and silted the canals heavily.
In thisregard, a sand trap or a sand gjector is essential which should be provided without fail.

The Chaungmagyi canal system was designed by Irrigation Department Planning and Design
Branch in 1970, original design data are as shown in Table 6 and 6a of Annex A. It was
constructed by construction division (2) which was dragged on for years and finaly
completed in 1981, the salient data of Chaungmagyi Dam is as shown in Table - 5. The
capacity of the dam is 40200 ac-ft and the usable water is 33200 ac-ft for the irrigable area of
10423 acre (see Table - 6). The Chaungmagyi dam served Tayankar weir with Irrigable area
of 1185 Acres (designed) and Tawdwinhla weir with irrigable area of 9238 Acres (designed),
totally 10423 Acres. Firstly, the supplementary irrigation requirement supply for monsoon
paddy and other crops. The second crops are planned with the balance of water in the dam
(see Table - 4). (The volume measure of water in the reservoir is given in Acre-feet (Ac-ft)).
The irrigation duty™ was 40 acre per cusec equivalent to 0.00175 cumec per ha serving
10423 acre. Chaungmagyi irrigation system comprises of two canal systems right main canal
(RMC) serving 2873 acres and left canal system (LMC) serving 6365 acres. Accordingto ID

-5-



latest ground survey, RMC served 2128 acres and LM C served 4963 acres. Refer Table - 6.
The right system is served by six distributaries (Dy) and RMC a direct turnout and its tail
canal. The left system is served by nine distributaries (Dy), two minors and a direct turnout.
(SeeMap 1 and Figure 1 of Annex Al)

Note :® The duty of water refers to the relationship between the quantity of water made
available and the area irrigated with it. It is expressed as the number of acres of crop
successfully raised with a constant flow of one cusec of water throughout the growth period
(base period) or irrigation period.

The initial aim of the project was to uplift the livelihood of the farmers living around
Chaungmagyi Dam and in the irrigation systems.

The original cropping pattern was L.S cotton 3000 acres followed by 6923 acres of monsoon
paddy with 500 acres of onion. It was implemented and practiced accordantly up to last 10 to
15 years which was mentioned in the discussion between the consultant and farmers.

The agriculture product prior to Chaungmagyi Dam project is as shown in Table - 1 and 2 of
Annex - A1l. The present agricultural production from the Chaungmagyi cultivated area is
summarized in tubular from below. The table indicated the areas planted, lost, harvested, the
average yields and production by major crops. It is shown in Table - 3. The cropping
practice of the areaisas shownin Figure - 1 and 2.

In addition to the gross farm income, farmers also keep a small number of livestock. These
livestock normally include a pair of draft cattle plus a variety of pigs and poultry kept around
the homestead, as shown in Table - 3 of Annex - AL

The farmers had enjoyed good crops production up to about year 2001 or so with adequate
supply of irrigation water and equity.

Since, then up to present date the irrigable area declined, receiving less and less of irrigation
water due to sedimentation and lack of regular maintenance. The yearly maintenance funds
could not cope the seasonal maintenance works of canal system desilting, resectioning and
maintenance of infrastructures. To what extend is the RMC canal system has being
deteriorated is explained in detail in Chapter 3A.3 and as shown in Table - 7.

@ Description of the Area

There are about 40,000 registered farmers within the Pyawbwe Township, Chaungmagyi
RMC irrigable area is also included in it. The average farm size is round about 5 acres
(2 hectares) per farmer household.



(b) Population

The project affects 7 village tracts within Pyawbwe Township. These 7 village tracts have a
population of 23250 from 4868 families but all these people are not directly benefited from
the irrigation scheme. The average family sizeis 4.8 persons.

(© Employment

Virtually the entire population within the Chaungmagyi irrigation network area is concerned
in one form or another, with agriculture. 90% of families are registered as farmers. Reliable
statistics on unemployment and under employment were not available. Field survey
conducted in the project areas indicates that previously when the irrigation water supply was
adequate without any canal maintenance problem, there were enough farm labour for the
areas. At present, many members of farm households are under employed because of scarcity
of work due to lack of irrigation water, the village landless labours left the village to work in
other place. Therefore, the new demand of labour for rehabilitation will not be available
locally but the village administrator of Chaungmagyi said that there is a labour agent who
could import the required number of labour. The demography of village tract is as shown in
Table- 1.

Table-1 Demography of Village Tracts under Chaungmagyi Irrigation System
Pyawbwe Township, (2012-2013)

ﬁlro' Village Tract I-ll_lo(;Jlie Family == ThE Total
Male | Female| Male | Female

1 | Chaungmagyi 1070 1071 757 809 1609 1870 | 5045
2 | Taw DwinHla 742 803 541 554 1321 1538 | 3955
3 | Wet Let 222 222 155 164 309 385 1013
4 | Tayankar 1083 1157 871 968 1557 1898 | 5294
5 | Kyi Ni 513 549 493 455 779 926 2653
6 | Nyaung Shwe 741 749 531 556 1153 1431 | 3671
7 | ThapyaYoe 317 317 269 166 494 590 1619

Total 4688 | 4868 3617 3672 7222 8638 | 23250




(d) Land Areaand Use

The gross area of cultivable land under Chaungmagyi dam is about 20605 acres. Out of
which the net cultivable area is 15,634 acres. From statistics it is estimated that around
13.67% of the gross areais lost in existing roads, ox-tracts, drains, bunds etc. The actual area
available for cropping is 78.53% that is cultivable land plus cultivable waste as shown in
Table- 2.

The design irrigable area is 10423 areas including Tayankar which means that 67% of the
cultivable areaisirrigated. Table - 6 shows the present status of irrigation area with 1D latest
assessment of the areain which the total irrigable area of the integrated system has decreased
from 10423 to 8205 acres i.e, about 21%. In this regard, all calculation concerning
agriculture product will be dealt with ID reason assessed data. The irrigable area of RMC as
per design is 2873 acres (assessed 2128 acres). At present, agricultural productivity is low
due to the poor climate conditions and insufficient water supply from the irrigation system
which is deteriorated. Under proper irrigation, the cropping intensity would increase and that
crop yields would show substantial rises.

Table- 2 Land Use Status of Chaungmagyi Dam Irrigation Networ k

Land Use Acres (ha) Per centage

(a) Agricultural Land

(i) Cultivated 15634(6330) 75.87
(if) Cultivable Waste 548(222) 2.66
(iii) Often wood Land 1607(651) 7.80

Sub Total 17789 (7202) 86.33

(b) Uncultivable Land

(ox-tracts, drains, bunds etc.) 2816(1140) 13.67

Total 20605 (8342) 100.0

Note: Original land use form of table - 6 is attached as Table - 4 of Annex - A1l.



Table -3

AreaAvailable for RMC Irrigation System = 2873 (as per Design)

Area Available for RMC Irrigation System = 2128 (as per ID Assessed)

Present Production of Crops under Chaungmagyi Dam Irrigation Scheme

Average Yield Total
Sr AC | /ETE ACIES per Acres Production
No. Crop Planted | Lost | Harvested (Basket or (Basket or
Acres | Acres Acres . .
Viss) Viss)
1 | Monsoon Paddy 3930 - 3930 77.67 305243
2 | Summer Paddy 617 - 617 88.6 54633
3 | Maize 97 - 97 512 4966
4 | Sorghum 1104 - 1104 12.0 13248
5 | Ground nut 31 - 31 36.39 1128
6 | Preemonsoon Sesame 5096 - 5096 5.37 27366
7 | Pigeon pea 286 - 286 15.0 4290
8 | Greengram 1825 - 1825 12.3 22448
9 | Chili 1119 - 1119 250 279750
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Map 2

L ocation Map of Chaungmagyi Dam

Table- 4 Chaungmagyi Dam Water Balance Status

Sr. Vear Inflow Used L ost Spill Balance | Annual Rainfall
No. (Ac-ft) | (Acft) | (Acft) | (Ac-ft) | (Ac-ft) (inches)
1 2002 34701 30989 5659 - 28417 30.2

2. 2003 21050 26164 5084 - 18219 20.36

3. 2004 30310 20841 1870 - 16818 34.75

4. 2005 35262 21909 1223 - 28948 52.15

3. 2006 30260 29160 746 - 29302 25.94

6. 2007 45042 37266 1106 - 35972 18.05

7. 2008 25651 39541 - - 22082 33.72

8. 2009 30924 34638 297 - 18171 33.49

9. 2010 35716 16470 149 - 37213 56.18
10. | 2011 29600 30841 620 - 35352 38.19
11. | 2012 12325 39055 85 - 8537 (30.11.2012)

-11-
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Table-5 Salient Data of Chaungmagyi Dam

Location

Map Ref.

Name of Chaung
Catchment Area
Type of Dam
Dam Length
Dam Crest Level

Maximum Dam Height

Crest Width
F.T.L/Depth
D.W.L/Depth

Full Tank Surface Area

Full Tank Capacity
Dead Water Capacity
Usable Capacity
Spillway

Type

Number

Width

Conduit Outlet
Type

Number

Size

Spillway Length
Shutter

LMC Regulator
RMC Regulator
Canals

Main Cand

Dy + Minor

Water Course
Canal Structures
Irrigable Area

Date of Construction
Date of Completion
Project Cost

Nos.

15
107
134

Near Bawdigone Village, Pyawbwe Township
84° /14-350980
Chaungmagyi

93 square mile
Earth

9150 ft

R.L 820.0 ft

96 ft

18 ft

R.L 808.8 ft/84.0 ft
R.L 784.5 ft/60.5 ft
2100 Ac

40200 Ac-ft

7000 Ac-ft

33200 Ac-ft

Reinforced Concrete
1
100 ft

Reinforced Concrete
1
5ft x 3ft (1) No.
140 ft
5 ft x 3t (28) Nos.
12 ft x 4.5t (2) Nos.
12 ft x 4.5ft (1) Nos.
Length
12.85 mile
20.57 mile
52.57 mile
10460 Acre (8229 acre)
1969-1970
1980-1981
Kyat 22.2 million

-12 -



Table-6

Status of Yearly Monsoon Paddy Cultivated by Canal under
Chaungmagyi Canal System

Irrigable Area

Status of Yearly Monsoon Paddy

Sr. Name of
No | Canal | Design | Assessed | 5400 09 | 9009.10 | 2010-11 | 2011-12 | 2012-13
Acres Acres
TAWDWINHLA
WEIR
RMC
1 | by 310 281 268 218 i 200 | 200
2 | Dy-2 431 218 218 155 ; 210 195
3 | Dv-3 358 328 328 278 i 277 | 277
4 | Dv-4 511 365 365 55 ; 162 161
5 | DY-5 620 445 440 220 i 205 | 295
6 | DY-6 333 311 311 201 i 207 | 207
7 | Dir-RMC | 310 180 176 152 i 124 124
Total 2873 | 2128 2106 | 1369 ; 1565 | 1549
LMC
1 | DY-1Dir 323 256 256 250 i 264 | 252
11 |DY-1M-1 | 317 268 268 219 i 258 | 203
12 |DY-1M-2 | 382 239 239 204 i 215 166
DY-1Total 1022 763 763 673 i 737 | 621
2> | Dy-2 243 166 166 110 i 157 150
3 | Dy-3 1013 751 717 514 689 | 745 | 661
4 |Dy4 613 530 509 332 44 | 47 | 401
5 | Dys5 39 257 255 131 220 | 269 | 245
6 | Dy-6 773 540 535 509 220 | 558 | 470
7 | Dy-7 536 382 361 311 i 360 | 320
8 | Dy-8 196 172 196 172 i 102 102
9 | Dy-9 1543 | 1372 1137 506 205 | 460 | 330
10 | Dir-OIT 30 30 30 14 i 30 30
LMC Total 6365 | 4963 4669 | 3272 | 1848 | 3835 | 3330
Ta""d"#;‘tr;f‘ Wer | gp3g | 7001 6775 | 4641 | 1848 | 5400 | 4879
TAYANKAR
WEIR
1 LMC 553 482 482 302 ; 420 | 440
12 RMC 632 632 632 379 i 216 | 216
Tayankar Weir | 455 | 1994 1114 681 i 656 656
Total
Grand Total 10423 | 8205 7880 | 5322 | 1848 | 6056 | 5535
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3A.2 Institutional M anagement

All major irrigation schemes are implemented, operated and maintained by Irrigation
Department up to secondary system. The tertiary system and farm units are the responsibility
of farmers and it is managed by water user association (WUA). Other ingtitution involving in
this management are Settlement and Land Record Department (SLRD) for land use and
record, land taxation and land acquisition. Department of agriculture is responsible for farms
extension services etc.

Water User Association and Water M anagement Or ganization

RMC irrigation requirement is released from Chaungmagyi dam which is 7 miles U/S of the
system. The water released is regulated from Tawdwinhla weir by RMC and LMC regulators
in accordance with the irrigation requirement as decided by the water distribution committee
(WDC) (see chart - 2). In order to draw the seasonal water distribution schedule must know
the available water (volume in ac-ft) in the dam (Table - 4) whichis provided by ID.

According to the Burma Irrigation Manual - Canal Act, farmer or water users have full
responsibility for the tertiary level canal development and management.

Ministry of Agriculture and Irrigation (MOAI) made policy for irrigation as:

i) to develop water resources and canal system including on-farm irrigation facilities
simultaneously by participation of farmersin construction and maintenance

i) to establish the water users’ association (WUA) in each level of newly developed
irrigation system for sustainable development of irrigation

iii) to support the farmers to become the efficient and effective water user in on-farm
level

Main irrigation facilities, from water source to secondary irrigation canals, are constructed
and managed by Irrigation Department, while O&M of tertiary canal and lower level canals
are responsibility of farmers.

For every Township with the Irrigation Scheme or Schemes, the institutional development
plan is formulated including formulation of organizations of water management. Different
organizations and each responsibility are asfollows;

i) Water Users’ Group (WUG): Tertiary canal level water management

ii) Water Users Association (WUA): Secondary canal level WUA consists of leaders
of WUG and ID staff (Canal Inspector) as advisor. WUA at system level might be
established.
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iii) Water Distribution Committee (WDC): WDC is mainly concern for water
distribution including detail allocation for each tertiary.

iv)  Agricultura Coordinating Committee (ACC): ACC will coordinate with
assistant director of Irrigation Department to draw rotational irrigation schedule.

For Chaungmagyi Irrigation Network the water management organization is established as
shown Chart - 2. The same ACC organization applies for other irrigation schemes of
Pyawbwe Township.

Optionsfor Improvement of the Scheme Sustainability

It is most common for water (water conservation) rather than land to be the upper limit on the
potential of Agricultural Development in the Dry Zone irrigation scheme. In order to make
the best use of finite supplies, water osses have to be minimized as follows:

a. carefully planning the water allocation
b. tight day to day control of supply to meet the minimum demand
C. correct operation of canals and irrigation/drainage structure

d. providing farmers with advice on efficient field application technique and with
training as required
e. by imposing sanctions on users persisting wasteful practices of water
In order to achieve the goal of rehabilitation-sustainable and better manage scheme the water
management of the canal system must be effective and water supply should be adequate and

reliable. Equally drainage water shall be drained and there should not be water poundage and
backing up the drain.

For proper system management in drainage and canal operation, irrigation acts, rules and
regul ations must be applied and exercised.

Finally for sustainable well maintain and operate system. There must be funded with
adequate operation and maintenance budget.

The farmers water user association (WUA) must maintain the tertiary unit to farm lever must
be well maintained.
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Chart -2

gpwNE

Agricultural Coordinating Committee (ACC)
(Township or System Level)

Chairmen of TPGA - Chairman
Staff Officer of ID - Secretary
Township Manger of DA - Member
Staff Officer of SLRD - Member
Other related agencies - Member

Water Users' Association (WUA)
(Secondary Canal Level)

Water Distribution Committee (WDC)

(Township or System L evel)

1. Chairmen of TPGA

2. Township Manager of DA
3. Staff Officer of SLRD

4. Other related agencies

5. Staff Officer of ID

- Chairman
- Member
- Member
- Members
- Secretary

Water Distribution Committee (WDC)

(Secondary Canal Level)

- Chairman
- Member
- Member
- Secretary

Suppliers' side

1. Representative Myaunggaung - Leader

2. Myaunggaung of TC - Member

3. Canal Inspector (ID staff) - Advisor
1. Chairmen of VAC
2. Village Manager of DA
3. Field Staff of SLRD

Water Users' Group (WUG) 4, SAE of ID
(Tertiary Canal Level)

1. Myaunggaung - Leader

2. Farmersin theirrigated area - Member

3. Bintha (ID staff) - Advisor

User side
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3A.3. Description of the infrastructuresand current condition

The Chaungmagyi RMC Canal system maintenance condition as inspected and surveyed by
consultant team isas shown in Table - 7.

Table-7

(Survey and Study on System Facilities)

RM C Design Q = 75.84 Cusec

Summary of Chaungmagyi RM C Canal System M aintenance Status

Irrigable Area
5 Name of No of Need to be Rehabilitated (Acres) Original
Nd. S%;uecr;uzsé% I.D ZIZO:Ed
Canal Structure Tl R | o0 | om0 |5 | DeSIN (A
| RMC
1 | RMC Fall 13 vate | 320 : :
2 | RMC Regular 6 Dy-2 DyPs)f-éya
3 RMC Bridge RC=2,T=4 T-4 RC-2 - -
4 | Ruc Undermue | 1
RMC Total 23 2873 2128
Il | Distributaries
1 DY 1 Turn Out 6 6 310 281
Fall 5 5
Bridge 2 2
2 DY 2 Turn Out 8 8 431 218
Fall 4 4
Bridge 2 2
3 DY 3 Turn Out 4 4 358 328
Fall 2
Bridge 2
4 | DY4 Turn Out 7 7 511 365
Fall 3 3
Bridge 2 2
5 DY 5 Turn Out 8 8 620 445
Fall 3 3
Bridge 2 2
6 DY 6 Turn Out 5 5 333 311
Fall 1 1
Bridge 2 2
7 RMC Tail Turn Out 3 3 310 180
Fall 2 2
Bridge 2 2
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3A.3-1 The Existing RMC Irrigation System and its extent of deterioration
(@) General

The Right Main Canal System of Chaungmagyi Dam receives it water from Tawdwinhla weir
built on the Chaungmagyi Chaung. The weir is without any sand ejector and sand trap. The
canal system was opened for irrigation in 1981. The irrigation network is as shown in Map-1.
The main canal up to RD 3000 istotally silted to F.S.L in most of the canal even downstream
of fall, the canal are either silted or deep scouring depending upon the water velocity. The
original design data as provided by ID Assistant Director are canal capacities, irrigable area,
length of canals, bed width, water depth and number of structures are presented in schematic
drawing in Annex A is astabulated in Table 6 and 6a.

All the Distributaries (Dys) Head Regulators were constructed partly with brick and partly
with reinforced concrete is provided with wooden slide gates, U/S inlet walls, D/S stilling
basin and pitching were washed away by over discharge and even retrogression under the
main Head Regulator (lack of water management). There are six Head Regulators, Dy-2
Head Regulator is the worst, with D/S side wall totally undermined and collapsed.
(See Annex D) The extent to which the system is not well maintained see table - 7.

None of the off takes in the RMC irrigation system is calibrated or has been provided with a
discharge measuring device.

All outlets (offtake) to watercourses consist of a simple concrete pipes. But, do not have
register which show fixed design R.L and head required for the area serve and most of the
pipes are either ruined or removed by breaking the canal embankment.

(b)) RMC Dy'sand Head Regulatorsand M easuring Devices

The description of each of the structure was inspected by consultant during the field visit are
as described under respective type of structure and to what percentage of each structure are
damaged isas shownin Table - 7.

(c) Measurement System

The existing head regulators only allow for arough estimate of the discharges obtaining them
from gauge posts in the main canal and Dy cana which is rather complicated affair for the
gate keepers. Although calibration of every structure is possible, this has to be updated
regularly and every structure should have a different design table to calculate the discharge.
After the inspection of al the RMC regulators, it shows that Chaungmagyi Cana System did
not manage the water distribution was obvious. The Dys’ inlet stilling basin has been washed
away and the canal beds were scoured to round about one foot (See photos of gauge postsin
Dys). It is therefore proposed that uniform proper discharge measurement devices be
installed at the head reach of each Dy.
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(d) RMC Drop Structures

Distributaries and Minor have been constructed perpendicular to the main canal. Asthe slope
of the terrain is rather steep in some places, there are 12 drops in right main canal. These
structures reduce the slope of the water level in the canal and keep flow velocities within
acceptable limits. The water level within the drops varies from less than a foot to not more
than four feet.

The drop structures of the Indian fall type are constructed of brick with RCC slab and stone
pitching U/S approach and D/S RCC stilling basin together with D/S stone pitching. Due to
the fact that the canal embankment consist of loose material and canal, when the discharge is
high, high velocity head from U/S either uplift the D/S slab or remove the loose material and
finally the D/S stilling basin collapse, washed away filter material under pitching stone and
moved it also. Upstream apron and pitching of fall fail mostly due to water over flowing
canal embankment or because of cattle and cart crossing the canal. (See Annex A and
Annex D).

(e RMC Bridges

As per origina design there were two RCC bridges and four timber bridges as tabulate in
Annex A Table 8. (32) years after the completion of the scheme there are two RCC bridges,
one timber bridge and some bridge abutment without deck could be seen. Those, remaining
are with cracks on the abutments and RCC bridge is without hand rails. All, these should be
replaced.

(f) TheTertiary System and Farm Units

The watercourse (tertiary canal) seems to have been constructed since the opening of the
system in 1981. Most of the water courses are long and never developed to the end and also
no maintenance. According to existing irrigation manual, the responsibilities of Irrigation
Department and farmers are clearly defined. Irrigation Department shall operate and maintain
up to distributaries and minor canals beyond this the watercourses (W/C) and dishes are the
responsibility of the farmers (REF Irrigation Manual).

The secondary canal system was silted, its embankment settled below authorized bank level,
the W/C concrete pipe offtakes were being removed or never installed. In this regard, water
supply would be inadequate and there will never be equity water distribution.

On the part of the farmers, the water courses were never repaired, the practice of taking water
from plot to plot is most common.

Within the water course unit there are no redistribution structures. The farmers either irrigate
the fields direct from the cut in the bund or from one of the many branches of the W/C field
irrigation from plot to plot by over land flow via neighbor's field.
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3A.4. Proposed repairs, improvement and rehabilitations with estimates

(@ Rehabilitation
Rehabilitation of RMC canal system includes the following component.
- desilting of irrigation canals

- resectioning of canal banks including maintenance of canal embankment and access
road

- repairsto structures

It is estimate that the rehabilitation project would take 6 months. The work is to start soon
after the irrigation period and planned to finish before the start of the new irrigation season.
The summary of estimate calculation is as shown in Table - 8.

(b) RM C and Dys Resectioning

The total length of RMC and distributaries sum up to 63700 feet, length and cross-section per
distributary vary depending on length and width. Due to lack of water management the
released discharge into Dys may be higher than design intake capacities by 50 to 70%, which
create higher velocities causing scouring to earthen canal bed in front of the pitching, forming
a pool, below the pitching level, thus the different in level, lead to under mining of the
pitching and retrogression started and continued up to the concrete stilling basin and finally
causing the failure of Regulator D/S structures.

The scouring of canal bed went on to some extent of the canal and depositing somewhere
downstream below W/C outlet in the canal, the silting varies from 1 ft to 2 ft. Thisishow the
Dys with over discharge are being eroded the canal bed at the upper reach and heavy silted at
the downstream.

Distributaries (Dys) run perpendicular to contour lines, to keep flow velocities within
acceptable limits in every distributary, drop failure of water management and lack of
maintenance, sand deposits can be found everywhere, the thickness of the deposits vary from

afew inches to two feet and have to be removed to assure proper functioning of the Dys.

Especially, Dy 2 which downstream structure including both side walls which foundation
have been eroded and under mined causing collapse of the side walls, blocking the waterway.
The broken structure has to be removed immediately and new one build.
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(© Earthwork Requirement

Excavation and backfilling in the RMC and its distributaries have been estimated by
comparing the original designed canal section with side slope 1.5, 1.25 and 1 (to vertical) to
the existing cross section. The volume of earthwork was calculated by subtracting the
existing cross section from the designed cross-section of the implemented designed cross
section.

The estimated results are present in Table - 8. The total length of RMC is 26400 feet, the
quantity of earthwork to rehabilitation is 13913 Sud (1 Sud = 100 ft*). Thetotal length of six
distributaries is 37300 ft and the quantity of earthwork is 10712 Sud. For detail calculation
see Table - 8.

Table-8 Earthwork Estimate
. : Rate _
[tem | Particular Unit Quantity Amoun.t .
(Kyats) (Kyatsin million)
1 RMC Sud 4500 13912.61 62.607
2 Dys Sud 4500 10712.14 48.204
Total 24624.75 110.811

(d) Rehabilitation Cost Estimate

The cost estimate of Chaungmagyi Dam RMC Irrigation Scheme estimation as computed in
Annex A is Kyats 615.265 million. The summary of detail estimate calculation is as shown
in Table- 9.

Table-9 RM C Canal System Rehabilitation Estimate
Sr. ) . ) ) Rate Amount
No Particular Size |Quantity| Unit (Kyats) |[(Kyatsin M illion ) Remarks
for L/S For L/S and C/S survey of
1 |Survey c/s 1.960 RMC + Dys
2 |Structures 501.264
2.1 Head Regulator (RM C) 6 No. |16830000 100.800 Average repair cost for 6 unit
cost of each may varies
4 10 No. | 22307874 178.463 80% Repair cost of new
2.2 Drop Fall (RMC)
3 2 No. |15001067 21.001 70% Repair cost of new
2.3 Bridges (RCC) (RMC) 2 No. | 80000000 160.000 2 new bridges

If pipe only with end brickwall

2.4 W/C TurnOut (DYs) 41 No. 1000000 41.000 will cost 20.5 Million

Estimated by intensive labour.
3 |Canal E/W (RMC+DYs) 4500 110.811 If by machine will be 73.87 M
at K 3000/sud

2% of
4 |Camp Facilities L.S 0 co(;to 1.230 0.2% of Total Cost

Total 615.265
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(e Construction Method and Proposed Work Schedule

The normal irrigation period is from 15 July until 15 November, after this period it will be
possible in principle to execute rehabilitation works. Consequently the construction time is
limited to about 7 months. All works to be completed by June so that the irrigation can
continue to carry out for next irrigation season.

As per the contract agreement, labour intensive method will be used for construction of small
structures and rehabilitation of RMC, Dys and minor canas. Therefore, the local labour
force is evaluated and the components of the rehabilitation works which could be best carried
out by manual labour were defined.

As shown in the summary of the estimate Table - 8. The irrigation period as mention above
is from 15 July to 15 November. The construction of rehabilitation could be carried out
between November and June, but sometime there is irrigation for dry crop in February.
Therefore to be on the safe side, the working plan should be from 15 November to 15
February. In this regard, the estimated canal earthwork is 24624 Sud (2046200 ft°) will
require 479 MM to finish the work in 3 months, so also will require another 500 MM for
repairing of old structures and implementation of new structures (see Annex A). But most of
the earthwork could be carried out by machine and at a cheaper rate (see table - 9 remarks).

3A.5. Operation and Maintenance Organization

The major irrigation schemes in Myanmar are of dual-managed system, the main system up
to the secondary is managed by ID and tertiary system up to farm level is managed by
farmers under the strict rules and regulations managed by water user of each W/C group
which were observed up to about 1974 after that it become loose. Finally, no one care to
observeit, now it istime to be re-enforced for better water management.

Chart 3 Operation and M aintenance Or ganization

Director Generd

N
J

( ] N\
Director

Mandalay Region
\\§ J

4 N\
Assistant Director

L Meiktila )

f_ _ 2 All Water Resources Facilities

Assistant Engineer from Dam, Main Irrigation
Pvawbwe System upto Secondary Level

{Irrigation Department

[ Canal Inspector ]’

Myanmar Canal ] Maintained and operated by
Act (1945) J farmers (WUA) with the guidance

\[ Earmers ]_, of ID staff and department of

agriculture as appropriate from
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(@) Operation
The RMC canal system received water from Tawdwinhlaweir. The chaung water level at the
weir site can be raised by 5 feet high shutters that will fall down at a predetermined water

level. But the shutters have to be raised manually before the water reach the weir or at low
water level. RMC water requirement is regulated by the gate keeper of Tawdwinhla .

At present even with the weir water level rise to some extent, because the silt dept in RMC
was so high it could divert only some amount of water. But, cannot be able to distribute and
managed the system water requirement. Some, outspoken farmers said that all the water just
flow down the chaung. In such a case, it is impossible to divert full supply into RMC for
delivering sufficient water to courses or prepare water rotation schedule for Dys. In this
regard, the weir caretaker (gate keeper) could not operate the Head Regulator without the
close supervision of the engineer or canal inspector. So, the unsilting of RMC is the first
priority for maintenance for getting irrigation water to the farm.

(b) Organization of assistant engineer operation and maintenance office

The office staffs are concerned with both the operation and the maintenance works. Water
distribution and operation management and maintenance staffs of AE office (AE is
responsible for al the works under his charge, there are 8 irrigation schemes). Operation
staffs have their respective duty concerning with area data collection, checking and
compiling, reporting and recording. They are

(a) Assistant Engineer (AE)

(b) Canal Revenue Assistant (CRA)
(c) Cana Inspector (ClI)

(d) Assistant Canal Inspector (ACI)
(e) Cana Revenue Surveyor (CRS)

The duty and function of the above staff and personnel are as shown in Annex - C.
The maintenance staffs also have their respective works concerning with daily labour
on the dams and canals embankment, inspection of canal system, head regulators,
canals gauges, prepare maintenance estimate, etc. They are;

(a) Assistant Engineer (AE)

(b) Sub-Assistant Engineer (SAE)
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(c) Maintenance of Secondary and Tertiary Canal System

In spite of the constraint ID staffs manage to keep all irrigation canals open to some extent
and farmers are frequently found to unsilt the Dy voluntarily by themselves in case of farmers
involvement in maintenance works of the canal system for example last year the farmer of
RMC Dy 2 unsilted the canal by using machinery with their own expanse and interest, as told
by the Dy 2 farmers and ID water officer. In thisregard, Irrigation Department maintenance
staff involved for technical supervision only. The participation of farmers in the ID
maintenance work was their own decision and depending upon how much they could afford
and expected return from their irrigated crops. All the labours are controlled by 10 member
villages irrigators

(All the villages in the irrigation area have their own (10 member) villages' irrigators group
to look after the farm units. All the members must be farmers and the group leader must be
a member of the village administration body. The group leaders are also the water course
leaders (WUG) from which the representative of the Dy is selected.)

The farmers want adequate water and equity distribution and to enforce all the existing
irrigation water distribution rules and regulations (refer Irrigation Manual) and requested for
the total rehabilitation of the scheme and welcome NGO and donor those who could assist.
But, one must understand that all government controlled irrigation schemes are dual managed
schemes (Dua management schemes have two separate parties, each with their own
responsibility, in this case, ID is responsible for O&M up to secondary and lateral canals,
tertiary units and field ditches are the duty of farmers.)

The scheme deteriorates because participants do not follow the regulations. The party who is
responsible for O&M of the system must do regular un-silting and maintenance works, on the
other hand the farmers must maintain the tertiary canals and field ditches. Farmers who take
water through illegal off-takes should be punished. Operators (gate keepers) of the main
system who break the rules and regulations should also be punished. Such strict disciple was
imposed, years ago by 1905 Canal Act, which is till in existing have neither been abolished
nor up dated. Some of the specific rules from irrigation manua are 1.Repairs to water
courses, 2. Construction of water course crossings, 3.Applications of water, 4.Length of
watercourse, 5.Construction of watercourse by Canal Officers, 6.Construction of outlets,
6(a).Borrow-pits and soil-dumps, 6(b) Amalgamation of watercourses, 7.Maintenance of
supplies, etc. Please refer meeting and consultation with farmers (Annex C2).

The W/C outlets are all in a rather bad shape (W/C outlet maintenance is the duty of ID).
They are al pipes outlet. In most places, the pipes are removed by breaches in the
embankment (See Annex D). Introduction of the critical flow flume W/C outlets will
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improve the proportional water distribution along the Dy's dramatically. The W/Cs are also
not maintained which is the responsibility of farmers. In this regard, the Irrigation
Department and farmers must cooperate, ID maintain the system up to secondary and lateral
canals (with adequate O&M budget) and farmers maintain their tertiary canals (W/C) and
field ditches before irrigation season as per principle.

(d) RMC Irrigation System as Perceived by Farmers

There was sufficient supply of water after the implementation of the Chaungmagyi project
and they could grow two crops per year, cotton crop during the pre-monsoon followed by
monsoon paddy with some high valued crop like onion and chilli, with full assured available
irrigation water supply that increased in cropsyield.

However, at present, due to the sediments accumulation at the weir and RMC, water cannot
be diverted properly, the RMC main canal is totally filled with sediments. Therefore, water
cannot flow well in the canals. So it is necessary to rehabilitate this main canal and also its
distributaries as soon as possible and to maintain the system so that the peak discharge could
be met and for equity distribution. The farmers on their part will maintain W/C and field
ditches and follow the water distribution rules and regulations (refer Annex - C discussion

with farmers).

Another reason is that during 1996-97, the upper Tayankar canal was constructed and as a
result less water is flowing downstream, the result is that about 80 acres of paddy land cannot
be cultivated in RMC.

From the farmer's point of view, irrigation water is very important for them because they
knew well that yield responds to water, so, by any mean they would like to rehabilitate the
system. They do not mind whoever assist or help. They knew very well that the crops yield
(productivity) will increase substantially. The farmer, U Soe Thyn and U Aung Shwe said
that L.S cotton without proper irrigation could yield only 200-300 viss/acre but with full
irrigation yield will be 500-700 vissacre, for paddy from 50-60 basket/acre to 80-100
basket/acre and onion from 250 viss/acre to 400 viss/acre. (See Annex-C discussion with
farmers).

Many land grow only single rainfed crop, the maturity of crops is uncertain because it all
depend on the weather and for the rest of the year, the land isidle.
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3A.6. Financial Resource/ Management of Operation and Maintenance Budget
The Irrigation Department (1D) budget consists of two parts:

(1) The maintenance budgets (both for operation and maintenance) concerns the fixed items

such as salaries, fuel for transport routine, desilting etc.

(2) The "Special Repair Budget" concerns all non-routine items. The proposal for this budget
is prepared yearly by Executive Engineer's office together with all the responsible AE
concerning their respective works and submitted to ID Head Office through the office of
Director Mandalay Region.

(Normally, only part of the required budget is made available. As a consequence
maintenance is lacking far behind the actual requirements).

The O & M budget for Chaungmagyi Irrigation Scheme for the last ten years is as shown
in Table -10.

Table- 10 Chaungmagyi Dam O & M Yearly Budget Allotment
Irrigation Department, Pyawbwe Township

Sr. Year Chaungmagyi

No. (Kyats)
1 2003 - 2004 1,129,445
2 2004 -2005 1,206,684
3 2005 -2006 1,450,900
4 2006 - 2007 4,044,400
5 2007 - 2008 4,710,500
6 2008 - 2009 1,833,000
7 2009 - 2010 4,448,400
8 2010 - 2011 8,414,710
9 2011 - 2012 8,765,596
10 2012 - 2013

Source: ID Pyawbwe

M aintenance as obser ve by consultant

Consultants visited RMC and most of the Dys. Discussed with farmers and ID water officer
concerning O & M. It is found that the whole of RMC area has the same low level of
maintenance. During the field visit the consultant team made some ground survey of RMC
and Dy canals and its structures the quantity of damages are as stated in Table - 7. The yearly
maintenance budget falls far short of the requirements and has been for the last twenty years.

The budget allotment of Chaungmagyi Dam for the last (10) yearsis as shown in Table - 10.
ID main office distributed the budget to regional office depending on the yearly financial
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allotment, so also the regional authority could not provide the necessary O&M budget instead
he has to make priority list for maintenance. The allotted budget is irrespective of water tax
collected which is directly remitted to the bank. The ID staffs are never alowed to collect
O&M fee un-officialy. This same small amount of annual maintenance budget becomes
even worst for most of the years, when the same amount of money loose it values because of
inflation. In recent year, there is an increase in O&M budget but the amount increased does
not cover the inflation compare with the accumulated maintenance works. Some year, the
budget allowance was high because the funds for special repair were included. Concerning
collection of water tax, it was started in 2006-2007 fiscal year. The status of water tax
collection of each crop for the years 2007 to 2013 isas shown in Table - 12.

Another reason for this situation is that the crops water taxes paid by the farmers have never
been considered together with the operation and maintenance cost. Refer water tax collection
table - 12. According to this ID could collect only fiscal year 2007-2008, the remaining years
up to date are all outstanding, the reason why the farmers do not pay is not explained.

Tertiary Canal System

The tertiary system should be simultaneously maintained by repairing the water courses or
modifying the system by providing division — boxes in tertiary canal and field ditch for better
water management and field water efficiency.
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3A.7 Agricultureand Socio-Economic Development (Cultivation)

Chaungmagyi Irrigation Area

There are 7 village tracks in and around the Chaungmagyi Irrigation Scheme. The gross
cultivable area is 20605 acres and the net area is 15634 acres. See Table - 2 (Net area =
Gross area minus villages, road, cart tract, waste land, pond, drainage canal, forest, cemetery,
uncommandable land etc). The net irrigable area of the RMC canal system is 2128 acres
(actual) as assessed by ID 2013 survey. But year to year, planned area changes are depending
upon the availability of the water balance in the reservoir.

The number of households farming in RMC is about 550 HH and the population is round
about 2755 person, the minimum land holding varies from 1.5 acres to 40 acres and the
average holding is 4.66 acres.

There are eight to twelve types of crop which occupied the rainfed cultivated area of
Pyawbwe Township. See Table - 6 of Annex - 1 and Fig 1. Therefore, the farmers in the
irrigable area when short of irrigation water choose the best combination of crops out of the
twelve which suit them most. In this regard, most of the farmers from RMC continue to grow
pre-monsoon L.S cotton which could stand the drought to some extent, follow by monsoon
paddy and some onion or pigeon pea but some farmers who could not afford additional
money for ground water development, grow sesame or green-gram instead of cotton follow
by monsoon paddy. (See Fig - 1) cropping pattern of Chaungmagyi.

The main vegetables grown in the project areas include onions, chillies, garlic and cabbages.
Because of high-price in contrives chillies or onions are normally sown in late monsoon
(October) and harvested at the beginning of the dry season chilies are grown throughout the
dry season and harvested toward the beginning of the monsoon. Use of fertilizers is quite
common.

The chaungmagyi area is one of the best area suited for L.S cotton growing in the country.
All the farmers of RMC area want to grow cotton especially where irrigation is available and
assured even, this year there is no irrigation water for land preparation and seedling. The
farmer try to prepare to land without irrigation water and try to plant with whatever residual
ground moisture and those who could afford plant by pumping ground water. Planting occurs
during February/March following the monsoon paddy and harvesting takes place in June/July
land preparation is done almost by plough drawn by a pair of bullocks, at least 4 pairs is
required for preparing an acre of land. There are no tractors on a hire basis from the
agricultural mechanization department. Private hand control Chinese ploughing machines are
available.

-28 -



An analysis of crop production of Chaungmagyi RMC irrigation rehabilitation scheme under

present rainfed conditions with limited or what so ever available irrigation water and with full

irrigation water after rehabilitation was made on 2128 acres in Chaungmagyi RMC scheme of

Pyawbwe Township by reviewing the past five years monsoon paddy sown and harvested
records for the year 2008-09, 2009-10, 2010-11, 2011-12 and 2012-13 as shown in

Table - 11.
Table-11 Status of Yearly Monsoon Paddy Cultivated by Canal under
Chaungmagyi RMC Canal System
= Irrigable Area Status of Yearly Monsoon Paddy
No Nameof Canal | Design | Assessed
A s 2008-09 | 2009-10 | 2010-11 | 2011-12 | 2012-13
RMC
1 |DY-1 310 281 268 218 - 200 200
2 | DY-2 431 218 218 155 - 210 195
3 | DY-3 358 328 328 278 - 277 277
4 | DYA4 511 365 365 55 - 162 161
5 | DY-5 620 445 440 220 - 295 295
6 | DY-6 333 311 311 291 - 297 297
7 | Dir-RMC 310 180 176 152 - 124 124
Total 2873 2128 2106 1369 - 1565 1549
Source: ID
Note: (1) ID reported only the planned policy crops like paddy.

(2) Designed acres mean the original irrigation area and assessed area means the

recent irrigation area as surveyed by I1D.

(3 In2011-2012, out of the whole Chaungmagyi Irrigation Network only 1848 acres

of monsoon paddy from LMC system was harvested and the rest failed or never

been planted because there is no water at all.
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At present, agricultural productivity is moderately low due to climate conditions and in
sufficient water supply. If irrigation water is sufficient and assured, the cropping intensity and

productivity would increase s multaneously.

The present cropping calendar of Chaungmagyi irrigation area with pre monsoon crops
(ground moisture and with limited supplementary irrigation), monsoon crops with rainfed
plus some irrigation and post-monsoon crops with residual ground moisture is as shown in
Fig- 1.

Proposed cropping calendar with rehabilitation is as shown in Fig - 2.

Irrigation Scheme

Water Tax

Taxes concerning with Irrigation Department are crops water tax and flood control
embankment tax. Prior to 2007, the crop water taxes vary with type of crop such asindustria
crop like sugarcane and rubber, the tax was kyats 10. The cereal crops and vegetable taxes
vary from kyats 3 to 6 which average about kyats 5. At present, for lowland irrigated crop
like paddy the water tax is kyats 1950 and for the upland irrigated crops like sesame and
groundnut etc, the water tax is kyats 900 which are presently collected by Irrigation
Department. The yearly land tax kyats 5 per year are collected by settlement and land record
department (SLRD).Crop water tax of Chaungmagyi area as collected by ID for the year
2007 to 2013 isas shownin table - 12.
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Tablde 122

Shdit1 g5 o FResesehtab\WAkir Tiax for Each Crop
@ taaumgymremyyi |immiggat oonSainemme

Sr. M onsoon Paddy (Tax to be collected) ;
No. Year TS Amount (<yaD) Received Balance
1 | 2007-2008 7251.39 14,140,210.50 |  4,999,819.50 9,140,391.00
2 | 2008-2009 7083.00 13,811,850.00 13,811,850.00
3 | 2009-2010 4932.22 9,617,829.00 9,617,829.00
4 | 2010-2011 1609.34 3,138,213.00 3,138,213.00
5 | 2011-2012 5666.03 11,048,758.50 11,048,758.50
6 | 2012-2013 5279.87 10,295,746.50 10,295,746.50
Total 31821.85 62,052,607.50 | 4,999,819.50 57,052,788.00
Sr. Summer Paddy (Tax to be collected) )
No. Year e Amount (<yaD) Received Balance
1 | 2006-2007 - - - -
2 | 2007-2008 814.89 1,589,035.50 - 1,589,035.50
3 | 2008-2009 1127.87 2,199,346.50 - 2,199,346.50
4 | 2009-2010 450.04 877,578.00 877,578.00
5 | 2010-2011 1266.44 2,469,558.00 2,469,558.00
6 | 2011-2012 975.08 1,901,406.00 1,901,406.00
7 | 2012-2013 B B
Total 4634.32 9,036,924.00 - 9,036,924.00
Long Staple Cotton (Tax to be collected
I\?g . Year & A?;?e ( Amount (<yaD) ) Received Balance
1 | 2007-2008 3390.34 3,051,306.00 | 1,139,580.00 1,911,726.00
2 | 2008-2009 2345.10 2,110,590.00 2,110,590.00
3 | 2009-2010 2211.05 1,989,945.00 1,989,945.00
4 | 2010-2011 689.12 620,208.00 620,208.00
5 | 2011-2012 1678.03 1,510,227.00 1,510,227.00
6 | 2012-2013 - - -
Total 10313.64 9,282,276.00 | 1,139,580.00 8,142,696.00
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3A.8 Financial Analysis

3A.8-1 Crop budgets and model farm

To analyze financial impact of the rehabilitation and their effect upon farmers' livelihood, it is
necessary to construct crop budget for RMC rehabilitation irrigation scheme, with present
and future with rehabilitation crops production and its rates to use as data in financia
analyses. Crop budget based upon present prevalent prices (farm gate price) collected during
consultant field survey (as shown in Table -14) for input and product were used to deduce,
production cost and produce prices for calculation of proposed project benefit.

Crop budget based upon financial prices for inputs and products of Chaungmagyi irrigation
scheme were used in the model farm analysis as a measure of how farmers are affected by the
project and to determine from the view of farmer if the cash flow situation is favourable for
implementation of rehabilitation.

The crop production have been developed by observing eight to twelve crops of Pyawbwe
area under rainfed with limited irrigation and monsoon rainfed with full supplementary
irrigation (fully secured) condition and up-land crops with fully assured irrigation condition
as viewed by farmersin the RMC area with rehabilitation.

These budget show returns to irrigation cropping as viewed by the farmers during the
discussion. RMC farmers prefer the same pre-monsoon L.S cotton followed by monsoon
paddy with some cash crops like onion.

3A.8-2 Agricultural Production and Intensity

(@ Cropping Pattern and Cropping I ntensity

Cropping pattern and cropping intensity for farm model analysis is based on present cropping
pattern obtained from field survey of proposed rehabilitation areas (Pyawbwe Township) and
cropping pattern with rehabilitation will be the same cropping pattern, which the farmers are
already inpractised as shownin Fig - 1 and 2.

(b) Crop Production

Average yield for the year 2012-2013 of each crop is as shown in Table - 13. The present
crop yield datais adopted from Pyawbwe Township 2013 data report both for rainfed and full
irrigation (present data with un-assured irrigation water and future data with full irrigation).
The cropping pattern with rehabilitation is drawn by assuming that the irrigation water will be
100% assured for double cropping on 2128 acres. Future with rehabilitation yield, were
collected from RMC area farmers who received full irrigation and from well to do farmers
who used ground water for supplementary irrigation by pumping.
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Table- 13

Yield per acresof Each Crop

Sr. Crop Unit Preaent. \{vithout Futur.e.wi'Fh
No. Rehabilitation Rehabilitation
1 Monsoon Basket 53 100
2 Summer Basket 80 100
3 | L.SCotton Viss 350 650
4 Onion Viss 3500 4500
5 Chillies Viss 300 300

(©)

Farm gate price of each crop is as shown in Table - 14 below. Farm gate prices are obtained

Marketing and Price

during consultant survey which is checked with Pyawbwe Township 2013 data report.

Table- 14 Farm-gate Price of Crop
: Future with
S Crop Unit Preggnt \.NlthOUt Rehabilitation
No. Rehabilitation(kyats)
(kyats)

1 | Monsoon Paddy Basket 3500 3500

2 | Summer Paddy Basket 3500 3500

3 | L.SCotton Viss 1000 1000

4 | Onion Viss 350 350

5 | Chillies Viss 2500 2500

(d)

Product Cost and Net Production Value
Production cost and net value production used for farm model analysis is summarized in
table - 15.
Table- 15 Production Cost, Gross Produced Value and Net Production Value

Sr. ) ) Futurewith
No. Crop Particular Unit Present Rehabilitation
2128 Acres— R.M.C Canal System
1 | Peddy Gross Value of Product Kyats/ 185,500 350,000
(Monsoon) Production Cost : 180,000 220,000
Net Value of Product " 5,500 130,000
2 | L.SCotton Gross Value of Product 350,000 650,000
Production Cost " 197,500 197,500
Net Value of Product 152,500 452,500
3 | Onion Gross Value of Product " 1,225,000 1,575,000
Production Cost " 591,000 591,000
Net Value of Product 634,000 984,000

-33-




Bunsenleq = H ‘ Bunue|d = 4 ‘ AlBsINN = N

/ e / N
nyo|8
H d
/ ©3duoab i / R ead uoabid|/
d
uolup \ woIuolg
H
R Honoo uoN100|sg
d

/ weJbuss 5 / webuss I9 |

H d
/ ouesss / A|req awesss|e

H d

|
N N\ A
/ _ / N\ (S) Apped (1awwins) Apped|z
_I_
(W) Aoped | NN
// / / (uoosu o) Apped|t
H d
1eN ga4 uer 28 AON 190 des Bny Inc unp AeiN 1dy sdoip .wmz

(repuae)) uired buiddo 1D 1usse 1d —awLyas uoirebii | IAbewbuneyd T- D14

-34-



v

005 Uolup

/

9V 00¢

| uomo

Z

Apped u

DOSUOIA|

Apped
UOOSUON

uolicd

uoRo")

uono))

r

Ieax

dox) jo
oure N

ON S

(repuse)) uslred buiddo 1D 1usss id —aweyds uolebiii | 1ABewbuney)d

Z-614

-35-



3A.8-3 Farm Model (FM) Analysis

Farm model analysis of 4 acres holding is analysed by using the the above crop intensity,
crops yield and farm gate pricesis as shown in Table - 16. The analysis show that the farm
household income with 4 acres holding (without irrigation) cannot cover the household
expanse in this case, the head of the family has go away from village to earn the deficit
somewhere and the children are looked after by the wife, such is the life of RMC farmers —
social impact. But future with rehabilitation, the farm-household income is kyats 2,768,236
and expenditure kyats 1,375,000 could be safe kyats 1,393,236 per year. This could improve
the livelihood of the farmer and family could stay together.

Table-16 Farm Model Analysis of the Project
Present Future with
Farm Budget Ac Situation Ac Project Remark

1. Farming Intensity 106% 189%
2. Farm Size Holding (ac) 4ac 4ac
3. Crop Farm Income 437,103 2,318,496 | Table25
Paddy monsoon 2.56 9,075 3.64 356,884 Table 25
Long stable cotton 1.32 200,112 3.56 1,607,696 | Table25
Onion 0.36 227,916 0.36 353,916 Table 25
4. Family Labour (kyats/hh/year) 257,560 449,740 Table 25
5. Farm Income (kyats’hh/year) 694,663 2,768,236
6. Household Expenditure

(kyatshhiyear) 1,368,000 1,375,000
7. Net Farm Income

(kyats/hh/year) -673,337 1,393,236
8. Net Farm Income (kyats/ac) -168,334 348,309

Note: Item 7 and 8 of present situation shows that farmer house hold with (4) acres cannot
cover the family expenditure without full irrigation.

Sour ces:

1. Thedetails calculations see Table 16 and Table - 5to 9 of Annex - A1. Farm Budgets and
income analysis.

Proposed Crop Pattern is based on the present farmers' cropping practice.

Average farm size holding is estimated based on township settlement and Land Record
Department Pyawbwe.

Present Situation data (year 2012) is based on baseline survey data.

Future with project data is based upon present on ground survey data analysis.

Household Expenditure is available from baseline survey.

Side income is not considered in this analysis. Therefore, the analysis shows that a family
with average 4 acre holding could not survival without side job.

Future with rehabilitation with full irrigation, the same farmer with 4 acres holding could
safe Kyats 1,393,236 per year

wmn

No oA

©
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Table- 17 Gross Profit Comparison on Crops of Chaungmagyi RMC Irrigation System
With and Without Rehabilitation Project

Available Irrigable Area = 2128 Acres USD = 930 Kyats
PRESENT WITH REHABILITATION INCREMENTAL BENEFIT
85
A =
S xE
oy - ot 2 = c I 7 Value Per U e T @ | 5o Total Value of
=re Crop sa c B o ° = S8 =8 Basket ]2 52 g2 Project Production
Aces| m 5 | B85 gy S8  |acres|w 3| BB (inmillion) | acres| ©® 5 | 88
o | °8® m = § Szl &8 S8 &3
3 g £4 B2 T % =% T % =g
o ) sa| 8g so| Sa
Kyat | USD | Kyat [USD Kyat | USD | Kyat | USD Kyat uUsb
1 M;’:dsg;” 1358 | 53 | 71974 | 3500 | 3.763 |251.91 |0.271 | 1928 | 80 | 154240 | 3500 | 3.763 | 539.84 | 0580 | 570 | 27 | 82266 | 287.93 | 0.310
2 |L.SCotton | 700 | 350 | 245000 | 1000 | 1.075 |245.00 |0.263 | 1900 | 650 | 1235000 | 1000 | 1.075 | 1235.0 | 1.328 | 1200 | 300 | 990000 | 990.00 1.065
3 Onion | 200 | 3500 | 700000 | 350 | 0.376 |245.00 [0.263 | 200 | 4500 | 900000 | 350 | 0.376 | 315.00 | 0.339 | O 1000 | 200000 70.00 0.075
Incremental
TOTAL | 2258 Total GrosslIncome |741.91 (0.798 | 4028 Total Grosslncome | 2089.84 | 2.247 | 1770 Income 1347.93 1.449
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Table- 18 Chaungmagyi Dam RMC Canal System
Net Comparison of Production With and Without Rehabilitation Proj ect

PRESENT WITH REHABILITATION INCREMENTAL BENEFIT
g c 5 & £3 5 £ Gained 5
2 o £ S ~ S~ 2 S ~ c ain B ~
S 08 5 & 2 &5 0% + S £5 Sa £5
Nol Crop a= c O >~ &= Eé vs\%,« o= E§A %é
’ EE g‘('b’\x,% = E o e 8?‘%8 %E B<LS = E
Acre g £ ‘5’; ?éf > £ Acre gc bl — S c (%ZE S c
g 2 2w 9o ) OE 7
£ g 8+rrE g £ 8 SEE T3 .EGE Acre | Percent 28
B> oarBe > B > S s > (%) =
opd S® B 8 x B - B £z T
o cxX 8 B =
5 - e G BE e o -
1 | Monsoon Paddy 1358 | 25191 247.09 481 1928 539.84 350.81 189.03 287.93 570 30 184.22
2 | L.SCotton 700 245,00 138.88 106.12 | 1900 1235.00 376.96 858.04 990.00 1200 63 751.92
3 | Onion 200 245.00 118.38 12662 | 200 315.00 118.38 196.62 70.00 - - 70.00
Total 2258 | 74191 504.35 23755 | 4028 2089.84 846.15 1243.69 1347.93 1770 93 1006.14
COST BENEFIT RATION = 1006/ 615 = 1.64
Assumption
1 Rehabilitation could complete in 6 months time.
2 No change in price between 6 months time.
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3A.8-4 Financial Return and Other Benefits

The financial analysis with present cropping system pattern and future with the same
cropping pattern and rehabilitation were calculated as shown in table - 17. In this table
present condition and future condition with rehabilitation of lands used according to crops on
available land (2128 acres) yield of each crops, production of each crops and total product of
crops are compared. Finally, the incremental benefit in crop area, yield, production and
financial are clearly stated in incremental benefit as shown in table - 17. Therefore, by
rehabilitation of Chaungmagyi RMC scheme. The following benefit will be made.

(1) Thewholeirrigable of 2128 acres could return to full service condition.

(2) Therewill beincreased crops areaof 1770 acres.

(3 Monsoon paddy yield could be increased from average of 53 basket/acre to average
of 80 basket/acre.

(4) L.Scottonyield could be boost to 650 viss/acre.

(5) The improvement of the RMC canal system by rehabilitation has boosted the
production of crops substantially.

(6) Thus, the incremental financial benefit (net value), which is Kyats 1006.14 million
per year.

(7) The total investment cost of the rehabilitation of RMC scheme is million
kyats 615.265 as shown in Table - 9.

(8) The benefit cost ratio is 1.64. (Benefit 1006 / Cost 615.265).

The quantifiable benefit of irrigation scheme is accrued from incremental of crop production
gained from reclamation of irrigable land previously short of irrigation and increase of yield
due to assured irrigation.

The rehabilitation of RMC scheme is expected to benefit approximately 550 small scale farm
house holds (average holding of 4.66 acres) cultivating a total of 2128 acresin RMC system.
Incremental production with rehabilitation will increase 82266 basket of paddy, 990,000 viss
of L.S cotton and 200,000 viss of onion per year (for Chaungmagyi RMC).

(Assuming that rehabilitation will implement within 6 months from 15 November that is
after irrigation period detailed calculation is as shown in annex A.).

Incremental benefit crop isasshownin Table - 19.

Table- 19 Project I ncremental Benefit
Chaungmagyi RMC Canal System
. Gain in Gross Gained Total
No Crop Income by Crop Net Value Profit
' (Kyatsin million) | Acre | Percent (%) | (kyatsin million)
1. | Paddy (Monsoon) 288 570 30 184
2. | L.SCotton 990 1200 63 751
3. | Onion 70 - - 70
Total 1348 1770 93 1006
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3B. Kyaukselrrigation Scheme
3B.1 History of the Area

Water Resource

Since Kyaukse tank is situated in the Dry Zone, many of the problems in water resources
management revolve in two basis issues, mal distribution in time - the temporal problem and
mal distribution in space - the spatial problem. Thus, the availability of water resource over
time is subjected to considerable fluctuation and is largely unpredictable. Kyaukse tank is
one of the tanks which were constructed on Samon river to resolve the tempora problem.
The rainfall varies widely with duration and intensity, there are periods with very high
intensity and duration, rain which produce floods, periods of very low flow (drought) and

there are periods where the flow varies around the average.

Dam L ocation

Its location according to 1 inch to a mile reference is 93 D/2 — 640960. The Kyaukse Tank
was built across the Samon Chaung to impound the water by Ancient Burmese King many
years ago. It isan earthen dam, the length is 14500 feet long, 20 feet high. The purpose of it
is to supplement required irrigation water for monsoon paddy and other crops area of 7537
acres under the reservoir, which could serve only 4306 acres at present (2013 report on
Kyaukse Tank). The maximum capacity of the dam is 6250 Ac-ft and it usable capacity is
5726 Ac-ft. When the rainfall is sufficient, the crop yield was good. But the maturity of the
paddy depends upon the availability of the water in the tank. Therefore, if there are not
enough supplementary irrigation requirements, much of the paddy would fail. The recent
assessed irrigable area by 1D is 4306 Acres. The dam was rehabilitated in 2002 due to silting
in the tank and settlement of the embankment. The dam embankment was re-strengthened in
2007-2008; the salient data concerning Kyaukse Irrigation Schemeis as shown in Table - 23.

The annual inflow, distribution, water balance and rainfall for past ten years are as shown in
Table - 22.
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Thelrrigation Scheme

The Kyaukse Irrigation Scheme is served by three canals. All three have direct outlet from
the dam, each controlled by head regulator. Canal No. 1 served 2568 Acres, Cana No. 2
served 956 Acres and Canal No. 3 served 1197 Acres. The Kyaukse Irrigation Scheme
location layout map is as shownin Map - 3.

According to ID February 2013 Report, past 5 years average irrigated area was 2385 Acres.
The maximum area irrigated was 3649 Acres and the minimum was 983 Acres. When we are
talking about irrigation of the dry zone, we must first understand that the irrigation is the
supplementary water for wet season crops to assure maturity and good production. If the
effective rainfall is uniform, there will be less irrigation frequency and safe more water in the
tank and if it is a drought year and no balance of water in the tank for sure, there will be
failure of crops.

Irrigation area is planned, depending on the availability of the water balance in the tank.
Thus, it varies from year to year. The tank capacity is 6250 acre-feet and useable capacity is
5726 acre-feet as shown in table - 23 and the yearly rainfall and the rainy days for year 2008
to 2012 of Pyawbwe was 32 inches and 56 days respectively but the average rainfal at
Kyaukse Tank site at the same period was only 24.8 inches. The rainfall is of temporal and
spatial nature. Irrigable area includes sandy soil and saline condition all have to be
considered.

Note: Most of the Irrigation schemes in the dry zone were designed for supplementing the
water requirement of monsoon paddy and crops to assure the targeted yield and production.
Thus, the irrigation period is usually from rainy season through cool season (July to
November).

(@) Description of the Area and Population

Kyaukse Tank Irrigation Scheme is situated in Pyawbwe Township, Yamethin district of
Mandalay Region. It islocated seven mile east of Pyawbwe at the foot of Shan Plateau near
Kyaukse village.

(b) Population

Kyaukse Irrigation Scheme area affects 5 village tracts within Pyawbwe Township, Mandalay
Regions. These 5 village tracts have a population of 14983 although not all these people
would directly benefit from the irrigation works to be supplied. The number of families
within the 5 village tracts is 3076. The average family size is 4.9 persons. The demography
of the village tracts is shown in Table - 20. Almost al of the population (99%) likely to be
affected by the project area are Bamar and followers of the Buddhist faith.
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Demography of Village Tracts Under Kyaukse Tank-Irrigation System
Pyawbwe Township

Table- 20 (2012-2013)

Sr. _ _ Under 18 Above 18

NoO Village Tract | House | Family Total

Male | Female| Male | Female
1 | Kyaukse 448 456 411 394 667 823 2295
2 | Shwenyaungpo | 1225 1268 918 991 2067 | 2182 6158
3 | KoneTha 855 909 769 764 1441 | 1550 4524
4 | Phayarkyi 281 281 212 174 442 530 1358
5 | Suchinkone 139 162 101 90 225 232 648
Total 2948 3076 | 2411 | 2413 | 4842 | 5317 14983

(© Employment

90% of the families in the project area are working in farming while 9% of the households
are occupies in employment and 1% works in trading.

(d) Land Areaand Use

Previously, the irrigable area of the Kyaukse Tank is 7977 acres (3230 hectares). At present,
only 4306 acres (1743 hectares) receive irrigation for crop production under the scheme.

Agricultural productivity at present is low due to the poor soil and climate conditions and
insufficient water supply. Under proper irrigation, the cropping intensity would increase and
that crop yields would show substantial rises from statistics. It is estimated that around
10.5 % of the gross areais lost in existing roads, ox-tracts, drains, bunds etc. On this basis

the percentage of actual area available for cropping is 81.2%.

Table-21

Land Areaand Use
Land Use Area (ha) Per centage

a) Agricultura Land

i) Cultivated 22030(8919) 80.8
ii) Cultural Waste 91.39(37) 04
iii) Reserved Forest 2272.4(920) 8.3
Sub-Total 24393.72(9876) 89.5
b) Uncultivable Land
(ox-tracts, drains, bunds etc.) 2860(1158) 10.5
Total 27254(11034) 100.0

Note: Original land use form of table - 21 is attached as Table - 1 of Annex - B1.
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Table-22  Kyaukse Tank Water Balance Status

Sr. Year I nflow Used L ost Spill Balance | Annual Rainfall
No. (Ac-ft) (Ac-ft) (Ac-ft) (Ac-ft) (Ac-ft) (inches)

1. 2002 17179 7040 2354 8491 3551 21.23

2. 2003 6282 5784 1539 - 2269 10.35

3. 2004 4844 4072 956 - 2089 21.54

4. 2005 7407 5736 425 - 3331 25.83

S. 2006 6882 6172 316 - 3725 16.35

6. 2007 9091 8770 715 - 3331 12.14

7. 2008 7234 6956 162 - 3609 26.30

8. 2009 2740 4457 267 - 1355 20.70

9. 2010 5674 1546 1643 - 3840 28.03
10. 2011 7236 7942 231 - 2903 26.33
11. 2012 1502 4128 277 - - (30.11.2012)




10.
11
12.
13.
14.
15.

16.

17.
18.

19.

Table-23 Salient Data of Kyaukse Tank

Location

Map Reference
Name of Chaung
Catchment Area
Type of Embankment
Embankment Length
Embankment Height
Crest Width

Crest Level
F.T.L/Depth
D.W.L/Depth

FT.C

D.LC

Usable Capacity
Water Spread Area
Spillway

Type

Number

Width

Conduit

Benefit Area

Date of Construction

Near Kyaukse Village, Pyawbwe Township
92° /2-653952
Samon

187 square mile
Earth

14500 ft

20 ft

12 ft

R.L 585.0 ft

R.L 580.0/13.3 ft
R.L 586.7 ft/2.0 ft
6250 Ac-ft

524 Ac-ft

5726 Ac-ft

1691 Acre

Broad Crest Weir

1

200 ft

1

7537 Acre (Assessed 4306 Acres)

Myanmar King



3B.2 Ingtitutional Management - Irrigation System Management

Water User Association and Water Management Or ganization

In Kyaukse Tank Irrigation Scheme, the method of supply from the source of water to the
irrigation area is quite different from Chaungmagyi RMC. In Kyaukse Irrigation system,
there are three main canals which distribute irrigation water to the field. These (3) canals
water are directly released from the tank controlled by its respective head regulators. But the
irrigation water requirement of each canal is decided by the water distribution committee
(WDC). The Irrigation Department in charge of the cana head regulator (HR) released the
required discharge and controlled from the respective HR.

Concerning with water management organization, the same Pyawbwe Township institutional
management applied for Kyaukse Irrigation Scheme. The scheme has its own Water User
Association (WUA). The same irrigation rules and regulations applied also for Kyaukse Tank
Irrigation Scheme.

3B.3 Description of the infrastructuresand current condition

The canal system as inspected and survey by consultant team on 3 May 2013 to 13"
May 2013

Kyaukse Tank is totally dry because of low inflow. Upstream pitching work of the Dam isin
progress.

Canal No.1 The canal embankment settlement is about one foot, there are about 20 acres
of sandy lands and 464 uncommandable acres because the level is about 1ft above full supply
level. Many portion need unsilting about 6 inches to 9 inches athough the irrigation water
carry very little silt, silting is due to erosion of sandy banks. It is 22,704 ft long.

Canal No. 2 There are about 467 acres are uncommandable because the level is about 1ft
above full supply level and the canal need unsilting. It is 11,600 ft long.

Canal No. 3 D/S of the canal intake head regulator basin, the concrete slab and pitching are
eroded and the drainage crossing structure has collapsed, have to repair urgently. Most of the
lands around Canal No. 3 are highly saline due to lack of drainage and may be over irrigation
(no water management). The areais about 120 Acres. It is 20,000 ft long.

All the three canals are the same size (3ft bed width) irrespective of irrigation area of dam,
the design has to be reviewed from the point of water efficiency and water distribution and
management.
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3B.4 Proposed repairs, improvement and rehabilitations with estimates
(@ Earthwork for Unsilting and Resectioning of Kyaukse Irrigation Scheme

The general spot check survey of Kyaukse Tank, structures and canal were carried out during
the consultant field visit and the typical cross section of canal for unsilting and resectioning
earthwork are as shown in Annex B Fig -3. The earthwork estimate for each canals and cost
areasshownin Table - 24.

Table-24 Rehabilitation Earthwork Estimate
. . . Rate Amount
Sr. No. Particular Quantity Unit (Kyats) (Kyats)
1 Canal - 1 11246.77 Sud 4500 50,610,465.00
2 Cand -2 6085.85 Sud 4500 27,386,325.00
3 Canal - 3 9478.00 Sud 4500 42.651,000.00
Total 26810.62 Sud 4500 120,647,790.00

(© Rehabilitation Cost Estimate

There are about 27,150 ft of canal length, need to be repaired, the cost is estimated about
Kyat 121 million and about Kyat 17 million for repairing structures. The total estimated
rehabilitation cost of Kyaukse Tank including survey and supervision is about Kyat 140
million is shown in Table - 25.

Table-25 Kyaukse Tank System Rehabilitation Estimate
ﬁc‘) Particular Sz |Quantity| Urit | }2212) (Ky m’;mmm) Rerarks
1 [suvey 1556 For L/Sad C/S survey of kyauk Se Cardl
11CS 5 | No. | 1850 0104
12 LS 103 | Mie| 141000 1452
2 |Sructures 17.029
2.1 Heed Reguator (Cardl 1& 2) 2 No. [ 1013830 2028 Average repair cost for 2 unit cost of each ey varies
22 DropFall (Cad 1& 2) 4 2 | No. | 15001067 15001  |50% Repair cost of rew
3 |Cadl BW (Carl 142+3) 268106| sd | 4800 120648 ;‘gﬁﬁ%&m" Ifby mectinewill be
4 |Cap Fediliies LS 0.2%0f cost 0278 0.2%0f Total Cost
Total 139511
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3B.5 Operation and Maintenance Organization

Main Irrigation System (Canal 1,2, 3 and its structure)

The secondary system is operated and maintained by ID and tertiary system by farmers
(WUA).

The irrigation system maintenance up to offtake of watercourse is the responsibility of 1D
which comprises of canal 1, 2, 3 and its structures. Kyaukse Tank system schematic layout
drawingis as shown in Figure 1 of Annex - B.

During the consultant field visit some of Kyaukse Tank Irrigation Canal System was
inspected. The canals and its infrastructures seem to be a little better than Chaungmagyi
RMC cana system but there are some silting, bank settlement and erosion which need to be
maintained. Some survey records were made.

Concerning with infrastructures, some of the structures like falls and head regulators offtake
need some minor repairs mostly the stilling basin and pitching (revetment) which need argent
repair.

Kyaukse Irrigation Scheme yearly O & M budget for year 2003 to year 2013 is as shown in
Table - 26. The status of water tax collection of each crop for the years 2007 to 2013 is as
shownin Table - 27.

Operation

The Kyaukse Tank Irrigation Scheme is different from Chaungmagyi RMC system. In the
RMC case, the water is from Chaungmagyi Dam which is (7) miles from the irrigation
network diverted into the system by Tawdwinhla weir. For Kyaukse irrigation scheme, the
irrigation water is directly distributed from the tank into the canals by (3) canals each
controlled by a head regulator. The irrigation water management is same as Chaungmagyi
RMC irrigation scheme.

Water Course (W/C)

It is the duty of farmers to maintain W/C and field ditches. There are no proper watercourse
offtake structures, only pipe outlet is provided. Although there are some W/C (tertiary) start
from the offtake which were not properly maintained. But mostly the field irrigation practice
of Kyaukseirrigation is governed by plot to plot irrigation method.



3B.6 Financial Resource/ Management of Operation and Maintenance Budget

The O & M budget for Kyaukse tank irrigation scheme for year 2003 to 2013 is as shown in
table - 26. The budget received for year 2010 to 2013 was more because it include the budget
for rehabilitation of tank embankment.

Table-26 KyaukseTank O & M Yearly Budget Allotment
Irrigation Department, Pyawbwe Township

Sr. No Y ear Kyaukse (Kyats)
1 2003-2004 309777
2 2004-2005 533307
3 2005-2006 710644
4 2006-2007 1764600
5 2007-2008 1911500
6 2008-2009 856450
7 2009-2010 1204900
8 2010-2011 2493400
9 2011-2012 2740740
10 2012-2013

Source: ID Pyawbwe

Water tax

Water tax collected from year 2007-2008 to 2012-2013 is as shown in table - 27. The
outstanding in tax collection are not explained.
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Table- 27 Statusfor Receipt of Water Tax for Each Crop
Kyaukse Tank Irrigation scheme
S Monsoon Paddy (Tax to be collected) )
No. Y ear Acre Amount (Kyal) Received Balance
1 2007-2008 4334.94 8,453,033.00 234,019.50 | 8,219,013.50
2 2008-2009 3649.00 7,115,550.00 7,115,550.00
3 2009-2010 - - -
4 2010-2011 551.18 1,074,801.00 1,074,801.00
5 2011-2012 3545.41 6,913,549.50 6,913,549.50
6 2012-2013 306.12 596,934.00 596,934.00
Total 12386.65 24,153,867.50 234,019.50 | 23,919,848.00
S Summer Paddy (Tax to be collected) _
No. Y ear Ao Amount (Kyal) Received Balance
1 2007-2008 343.59 670,000.50 670,000.50
2 2008-2009 362.13 706,153.50 706,153.50
3 2009-2010 - - -
4 2010-2011 422.21 823,309.50 823,309.50
5 2011-2012 501.13 977,203.50 977,203.50
6 2012-2013 - - -
Total 1629.06 3,176,667.00 - 3,176,667.00
Long Staple Cotton (Tax to be
Iﬁ:)'. Y ear collected) Received Balance
Acre Amount (Kyat)
1 2007-2008 441.98 97,782.00 261,270.00 136,512.00
2 2008-2009 681.17 613,053.00 613,053.00
3 2009-2010 206.05 185,445.00 185,445.00
4 2010-2011 - -
5 2011-2012 - -
6 2012-2013 - - -
Total 1329.20 1,196,280.00 261,270.00 935,010.00
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3B.7 Agricultureand Socio - Economic Development (Cultivation)

Kyaukselrrigation Area

The present agricultural production from the Kyaukse Tank cultivated area is summarized in
tubular as shown below. The table indicated the areas planted, lost, harvested, the average
yields and production by major crop is shown in Table - 28. The cropping calendar as as
practiced in the areais as shown in Figure - 3 and 4.

In addition to the gross value from crops, farmers also keep a small number of livestock.
These livestock normally include a pair of draft working cattle plus a variety of pigs and

poultry kept around the homestead as shown in Table - 2 of Annex - B1.

Table-28 Present Production of Crops Under Kyaukse Tank Irrigation Scheme

(2011-2012)

Area Area Area Average
Sr. Production
Crop Name Planted Lost | Harvested Yield
No. (basket)
(acre) (acre) (acre) (basket/ac)
1 | Paddy (M) 3251 - 3251 73.67 239,501
2 | Paddy (S 501 - 501 93.68 46,934
3 | Maize 516 - 516 50.50 26,058
4 | Sorghum 1310 - 1310 12.1 15,851
5 Groundnut - - - - -
6 Premonsoon Sesame 2361 - 2361 5.18 12,230
7 | Pigeon Pea 565 - 565 14.2 8,023
8 | Greengram 3320 - 3320 12.3 40,836
9 | Chili - - - - -
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Ei g 3 KYAUKSE TANK Crops Calender Present

Avialablelrrigable Area4721

Dry Wet Dry
Sr
No Crops
' Apr | May | Wet NT| Auwg | Sep Oct Nov | Dec Jan Feb Mar
1{Paddy (Monsoon) //N// 3600 Ac //
2|Paddy (Summer) 400Ac
3|Long Staple Cotton 700AC
4lchil // N 50Ac
! i
N = Nursery , P = Plarting, H = Harvesting
Crop intensity = 121%
Fi g 4 KYAUKSE TANK Crops Cal ender Proposed
Avialablelrrigable Area4721
Dry Wet Dry
Sr
No Crops
’ Apr | May Jun NT| Auwg | Sep Oct Nov | Dec Jan Feb Mar
1|Paddy (Monsoon) //N// 3842 Ac //
2| Paddy (Summer) 400Ac / /
3|Long Staple Cotton 1674 Ac
i

N = Nursery , P = Planting, H = Harvesting

Crop intensity = 153%
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3B.8 Financial Analysis

3B.8-1 Crop Budget and Model Farm

For the purpose of the farm budget analysis with and without rehabilitation project situation,
the financial prices, production data, land tax, crop water tax, etc., as delineated in chapter
3B.7 are used.

To analyze economic impacts of the project and their effects upon the well-being of farmers,
it is necessary to construct crop budgets for each of the present and with rehabilitation and to
use these as tools in financial analysis. Crop budgets based upon financial prices for imputes
and products were used to calculate rehabilitation benefits and its cost to determine in a
traditional financial terms i.e., the incremental benefit and benefit-cost ratio. Crop budgets
based upon financial prices as obtained from farmers during the field survey and checked
with Pyawbwe Township Agriculture office prevalence prices. These inputs and products
prices were used in the model farm analysis as a measure of how farmers are affected by the
rehabilitation and to determine if their cash flow situation is favorable and improve their
livelihood. Crop production budgets have been developed for two case A and B and
compared.

A. Without the Rehabilitation — Present Condition

Production of 3 to 4 crops under rainfed with some limited irrigation using present prevalence
financial prices. These crop budgets reflect current condition as viewed by farmers in
Kyaukse tank irrigation scheme.

B. With the Rehabilitation

Production of the same 3 crops (with full irrigation made possible by rehabilitation project)
using the same financial prices as case A. These condition show returns to full irrigated
cropping as viewed by the farmers. The comparison of present and with rehabilitation is as
shown in table - 33 and 34.

Production I nput

In Myanmar all land within the country are controlled by the state. The farmers have the right
to cultivate and inherit the land which they occupied and pay annual land tax per acre to the
government.

Present average land tax + Irrigation water tax for the rehabilitation area is Kyats 1955.
(K5+1950).
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3B.8-2 Agricultural Production and Intensity

(@

Cropping Pattern and Cropping I ntensity

Cropping pattern and cropping intensity for farm model analysis is based on present cropping

pattern obtained from field survey of proposed rehabilitation areas and cropping pattern after

rehabilitation will be the same cropping pattern, which the farmers have already accepted and

practi

(b)

sed. See Figure 3 and 4.

Crop Production

Yield of each crop isas shownin Table - 29.

Table- 29 Yield per acre of Each Crop
Sr. ) Futurewith
. Crop Unit Present Rehabilitation
1 Monsoon Paddy Basket 53 100
2 Summer Paddy Basket 80 100
3 L.S Cotton Viss 350 650
4 Onion Viss 3500 4500
5 Chillies Viss 300 300

Note. The crop yield data is adopted from Pyawbwe Township 2013 data report (present data

with un-assured irrigation water and future data with full irrigation).

(© Marketing and Price

Farm gate price of each crop is as shown in Table - 30 below.

Table-30 Farm-gate Price of Crop
Iiro.. Crop Unit Present kyats Rggﬁgg gn

1 | Monsoon Paddy Basket 3500 3500

2 | Summer Paddy Basket 3500 3500

3 | L.SCotton Viss 1000 1000

4 | Onion Viss 350 350

5 | Chillies Viss 2500 2500
Note:

Farm gate prices are obtained during consultant survey which is check with Pyawbwe
Township 2013 data report.
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(d) Product Cost and Net Production Value
Production cost and net value production used for farm model analysis is summarized in
table - 31.

Table-31 Production Cost, Gross Produced Value and Net Production Value
Sr. Future with
No. Crop Particular Unit Present Rehabilitation

3892 Acres— Kyaukse Tank
1 Pedidy Gross Value of Product Kyats/A 185,500 280,000
(Monsoon) cres
Production Cost " 180,000 220,000
Net Value of Product " 5,500 60,000
2 | Paddy Grossvalueof Product | S 28000 | 30000
(Summer) Production Cost " 220,000 220,000
Net Value of Product " 60,000 130,000
3 L.S Cotton Gross Value of Product " 350,000 650,000
Production Cost " 197,500 197,500
Net Value of Product " 152,500 452,500
4 Chilli Gross Value of Product " 750,000 750,000
Production Cost " 275,800 275,800
Net Value of Product " 474,200 474,200

3B.8-3 Farm Model (FM) Analysis

The farm model analysis was developed using a farmer family with an average holding of 4
acres to compare their living condition with present condition and the condition with
rehabilitation. The results of the analysis are as shown in table - 32. Item 7 and 8 of present
situation (rainfed and little or no supplementary irrigation condition) show that a farmer
family could not live with farming alone.
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Table-32 Farm Model Analysis of the Proj ect
Farm Budget Ac Ere@nt Ac Futurgwnh Remark
Situation Proj ect
1. Farming Intensity 121% 153%
2. Farm Size Holding 4ac 4ac
3. Crop Farm Income 164,348 1,235,160 | Table52
Paddy monsoon 3.68 13,046 3.96 388,258 Table 52
Paddy summer 04 23,218 0.40 51,218 Table52
Long staple cotton 0.72 109,152 1.72 776,752 Table 52
Chilli 0.04 18932 0.04 18,932 Table 52
4. Family Labour (ks/hh/year) 264,680 339,660 Table 52
5. Farm Income (ks/hh/year) 429,028 1,574,820
6. Household Expenditure
1,368,000 1,375,000
(ks/hhlyear)
7. Net Farm Income
-938,972 199,820
(ks/hh/year)
8. Net Farm Income (ks/ac) -234,743 49,955
Sour ces:

1. The details calculations see Table 32 and Table 3 to 7 of Annex — B1. Farm Budgets and

w

N o o A

income analysis.

Proposed Crop Pattern is based on the present farmers' cropping practice.

Average farm size holding is estimated based on township settlement and Land Record

Department Pyawbwe.

Present Situation data (year 2012) is based on baseline survey data.

Future with project data are based upon present on ground survey data analysis.

Household Expenditure is available from baseline survey.

Side income are not considered in this analysis. Therefore, the analysis shows that a

family with average 4 acre holding could not survival without side job.

Future with rehabilitation with full irrigation, the same farmer with 4 acres holding could
safe Kyats 199,820 per year.
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Table-33

Kyaukse Tank Irrigation scheme

Net Profit Comparison on Crops With and Without Rehabilitation Project

Available Irrigable Area = 3892 Acresless 414 Acres of sandy, saline and uncommandable

USD = 930 Kyats

WITH REHABILITATION

INCREMENTAL BENEFIT

PRESENT
= c =
« © o« O « ©
58 58 ~ 68~
o S'c [P = LS5
s 87| 5% | VauePer 58S gg| Sg | LduePe 285 87 57 588
Crop i) = .0 . o= > 9 = .0 Basket or = = bl =0 = =
No. 25| 85 | BasketorViss >&E 25| 85 Viss >&E 25| 8BS >aE
Acres | 5 ©| 86 E8< Acre |g S| B85 g8 Acre | 5 8| 86 B
o 1 F B T (1 0) a s (o) [o% i} oo T
© ~ © = © ~
39 T g = =y IS g o 3 IS g =
sm| Bam sa oo 2 cL
= it et
Kyat | USD Kyat usD Kyat | USD Kyat usb Kyat usbD
1 Mg:dsgyon 3600 | 53 | 190800 | 3500 | 3.763 | 667.80 | 0.718 | 3842 | 80 | 307360 | 3500 | 3.763 | 1075.76 | 1.157 | 242 | 27 | 116560 | 407.96 | 0.439
2 S;argrgyer 400 80 32000 3500 3.763 112.00 | 0.120 | 400 100 40000 3500 | 3.763 | 140.00 | 0.151 - 20 8000 28.00 0.030
3 Cttt?) n 700 350 | 245000 1000 1.075 | 245.00 | 0.263 | 1674 | 650 | 1088100 | 1000 | 1.075 | 1088.10 | 1.170 974 300 843100 843.10 | 0.907
4 Chilli 50 300 15000 2500 2.688 37.50 0.040 50 300 15000 2500 | 2.688 37.50 0.040 - - - - -
TOTAL 4750 Total Gross|lncome 1062.30 | 1.142 | 5966 Total Gross|ncome 2341.36 | 2518 | 1216 1279.06 | 1.375
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Table-34

Comparison of Production With and Without Rehabilitation Project

Kyaukse Tank Irrigation Scheme

PRESENT WITH REHABILITATION INCREMENTAL BENEEIT
25| s8 5| & E 2 E5| 58 5| % E 85 Gained 3 %
S Grop g = co 5= 3_= g = R 3_= 852 3 _=
No. §of S®EEE =F SofF SRLE - 5 > E =F
Acre == 82oc L= Acre == 82oc Yoo £9E =
2O 0 -8_,,%(/) (e T aow '8.,_%(0 oo c E N Per cent Qo
g | 78 | ¢ ¢ 678 | 20°% | BT | BB | Ae || R S
© £ | B g | ° g o £ | *% g | 2 g | 9Eg R )
Monsoon

1| pecdy 3600 667.80 655.04 12.76 3842 1075.76 699.07 376.69 407.96 242 6 363.93
2 gfad”(‘;;er 400 112.00 83.78 23.22 400 140.00 83.78 51.22 28.00 - - 28.00
3 '&iton 700 245.00 138.88 106.12 1674 1088.10 332.12 755.98 843.10 974 58 649.86

4 | chili 50 37.50 13.84 23.67 50 37.50 13.84 23.67 - - - ;
Total 4750 | 1062.30 896.54 165.77 5066 2341.36 1133.81 120755 | 1279.06 | 1216 64 1041.79

COST BENEFIT RATION = 1042/140 = 7.44

Assumption

1 Rehabilitation could complete in 6 months time.

2 No change in price between 6 months time.
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3B.8-4 Financial Return

The quantifiable benefit of irrigation scheme is accrued from incremental of crop production
gained from reclamation of irrigable land previously short of irrigation and increase of yield
due to assured irrigation.

The projects are expected to benefit approximately 960 small scale farm house holds (average
holding of 4.9 acres) cultivating a total of 4306 acres in and Kyaukse Tank irrigation area.
Incremental production at full development is estimated to include for Kyaukse Tank are
116,560 basket of monsoon paddy, 8,000 basket of summer paddy and 843,100 viss of L.S
cotton.

The benefits to be derived from the rehabilitation of Kyaukse Tank have been compared with
the investment costs of the projectsis as shown in Table 35.

The net incremental benefit of Kyaukse tank irrigation scheme is Kyats 1042 million,
increase in crop area is 1216 acre and the cost benefit ratio is 7.44 (assuming cropping
condition same as RMC canal system) only if there is enough rain and supplementary water
for monsoon paddy and full irrigation water for summer crop.

Incremental benefit crop is as shown in Table- 35.

Table-35 Project Incremental Benefit

Kyaukse Tank Irrigation Scheme
Gained
S Gain in Gross Total
No Crop Income by Crop Net Value Profit
' (Kyatsin million) | Acre | Percent (%) i )
Paddy
1 (Monsoon) 408 242 6 364
Paddy
2. (Summer) 28 - - 28
3. | L.SCotton 843 974 58 650
4. | Onion
Total 1279 1216 64 1042

(But in redlity the irrigation water capacity 5726 (ac-ft) of the tank is much smaller than the
irrigation water requirement of actual irrigable area 7977 acres. Water management devices
and its management should be considered for efficient water use etc., for financial viability.
In this case, time will be required for detail study anyhow, consultants have collected all
available data and have discussed all options possible. The above financial return will be true
if and only the water availability is assured.)

59



4. Benefit Comparison of the two Irrigation Scheme

Financial Return of Chaungmagyi Irrigation Scheme

According to farm model the project is expected to benefit small scale farmers (average land
holding of 4 acres) cultivating a total irrigable area of 2128 acres of Chaungmagyi RMC and
the incremental production at full development is estimated that it will increased in 3.64 ac x
80 basket of monsoon paddy/ac, 3.56 ac x 650 viss of cotton/ac plus cash crop quantity of
onion which yield over 4000 viss/ac, i.e, 0.36 ac x 4500 viss of onion/ac. Incremental net
farm income under the rehabilitation project (for farmers with 4 acres to 40 acres)is expected
to be substantial ranging from Kyat (1,393,236) (USD 1498.1) to Kyats 13,932,360 (USD
14981) per household. See Table 16 and Table 5 to 9 of Annex - A1. The increased in
cropping areawill be 1770 acres which is 83% of the land area.

Financial Return of Kyaukse Tank Irrigation Scheme

For 4306 acres of Kyaukse Tank Irrigation system, the incremental production are
3.96 ac x 80 basket of monsoon per ac, 0.4ac x 100 basket of summer paddy per ac,
1.72ac x 650 of cotton per viss, plus cash crop 0.04ac x 300 chill per viss. Incremental net
farm income under the rehabilitation project is expected to be substantial ranging from Kyats
199820 (USD 214.86) to Kyats 1998200 (USD 2148.60) per household depending on the size
and type of farm holding. This kyaukse financial analysis was carried out assuming that there
will be enough rain and supplementary irrigation and for monsoon paddy and full irrigation
for summer crop. But in reality that may not be the case. See Table - 32 and Table 3 to 7 of
Annex - B1. Theincreased in cropping areawill be 1216 acres which is 31% of the land area.

The quantifiable benefit of irrigation scheme is accrued from incremental of crop production
gained from reclamation of irrigable land previously short of irrigation and increase of yield
due to assured irrigation (see table 17 and 33).

The projects are expected to benefit approximately 550 small scale farm households of
Chaungmagyi RMC areas and 960 small scale farm house holds of Kyaukse Tank area
(average holding of 4.66 acres) cultivating a total of 6020 acres, 2128 acres in RMC system
and 3892 acres plus 414 acres in Kyaukse Tank. Incremental production at full development
is estimated that it will increased 82,266 basket of paddy, 990,000 viss of L.S cotton and
200,000 viss of onion (for Chaungmagyi RMC) and 116,560 basket of monsoon paddy, 8,000
basket of summer paddy and 843,100 viss of L.S cotton for Kyaukse Tank.
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The benefits to be derived from the rehabilitation of RMC and Kyaukse Tank have been
compare separately with each of the respective total investment costs of the projects as shown
in Table - 36 and Table - 42 which also show other aspect.

The net incremental benefit of Chaungmagyi Dam RMC canal system is million Kyats 1006,
increase in crop area is 1770 Acre that is 83% of land area and the benefit cost ratio is 1.64
(Benefit 1006 / Cost 615.265). (Assuming that rehabilitation will implemented within 6
months from December that is after irrigation period).

The net incremental benefit of Kyaukse tank irrigation scheme is Kyats 1042 million,
increase in crop area is 1216 acre that is 31% of land area and the benefit cost ratio is 7.44
(Benefit 1042 / Cost 139.51) (assuming cropping condition same as RMC canal system) only
if there is enough and assured water in the reservoir. The benefit cost ratio is high because of
less repair works for larger irrigable area. But if the irrigation water is not assured the benefit
will be dropped.

The 10 years average rain fall of Kyaukse area is only 26.15 inches which means that paddy
crop water requirement will be always lucking and need a lot of supplementary water from
the tank. In this regard, the water balance will be low. The cropping pattern should be
reviewed in coordination with farmer's outl ook.

Table-36 Comparison of Project Incremental Benefit
Chaungmagyi RMC Canal System Kyaukse Tank Irrigation Scheme
g8 F | Cad | SF| y8E| Caned | £ F
S E| 63t ¢ 2
> < > ®
5 Crop S E g 3 c == g 3 c
No. S E @ | Acre Percent | = B 5| = g e Percent | - ® &
28 € (%) > &| §8¢ (%) > &
°s g 2l °=¢ 2 <
Paddy
1. (Monsoon) 288 570 30 184 408 242 6 364
Paddy
2| (summer) . 28 - 28
3. | L.SCotton 990 1200 63 751 843 974 58 650
4. | Onion 70 - - 70 - - - -
Total 1348 1770 93 1006 1279 1216 64 1042
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Comparison of Cost Estimate

The rehabilitation project is to be construction in (6) months during the recess of irrigation
period that is from December to May. The cost is about Kyats 615.265 million for
Chaungmagyi RMC canal system and about Kyats 139.511 million for Kyaukse Tank

irrigation scheme.

Table-37 Cost of estimate for rehabilitation of Chaungmagyi RM C canal system and

Kyauksetank irrigation scheme

- Amount in million Kyats
No- ltem Chaungmagyi Kyaukse Tank
' RMC Irrigation Scheme
1. | Survey 1.960 1.556
2. | Earthwork 110.811 120.648
3. | Structures 501.264 17.029
4. | Camp Fecilities 1.230 0.278
615.265 139.511
Chaungmagyi Irrigation Scheme (RMC and LMC)
Table- 38 Comparison of available with crop water requirement
_ Water Dead Useable | Irrigation Water Requirement
Y ear Rainfall bal A
ance| vaue water Grown Crop W-Rged
L.S.C2236ac x 3.33ft
. = 7446 ac-ft
2009-2010 | 33.49in(2.8ft) | 18171 7000 11171 ac-ft
SP 490 ac X 8.33ft
= 4082 ac-ft
L.S.C 728ac x 3.33ft
_ = 2424 ac-ft
2010-2011 | 56.18in (4.7 ft) | 37213 7000 | 30213 ac-ft
SP 1292ac x 8.33ft
= 10762 ac-ft
L.S.C1703ac x 3.33ft
, = 5671 ac-ft
2011-2012 | 38.19in (3.2 ft) | 35352 7000 28352 ac-ft

SP1000ac  x 8.33ft
= 8330 ac-ft

L.S Cotton (L.S.C) — Crop water requirement — 500 mm to 1000 mm (20" to 40")
Summer Paddy (S.P) — Crop water requirement — 1200 mm to 2500 mm (48" to 100")
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Original Registered Irrigable area (RMC plus LM C) = 9238 acre
Latest ID Assessed Registered Irrigable area (RMC plus LMC) = 7091 acre (see table - 9)

Table- 39 Yearly Crop Sown in Chaungmagyi Irrigation Network
Wet Season Dry Season
> Fiscal Year Monsoon Summer Total
No. Other L.Scotton
Paddy Paddy

1 2009-2010 4987 - 490 2236 7713
2 2010-2011 1643 - 1292 728 3663
3 2011-2012 5721 - 1000 1703 8424

Chaungmagyi Irrigation System

Cropping intensity of Chaungmagyi irrigation system from ID 2013 report of Chaungmagyi
irrigation networks show that the irrigation crop intensity for both wet season plus dry season
for year 2010-2011 was 109% for year 2010-2011 was only 52% and year 2011-2012 was
119% which mean that there are alot of land and water if the system is well maintained.

Kyaukse Tank Irrigation Scheme

Table- 40 Comparison of available with crop water requirement
. Water Dead Useable | Irrigation Water Requirement
Y ear Rainfall bal A at
ance vaue water Grown Crop W-Rged
. L.S.C 206 ac x 3.33ft
2009-2010 | 20.7 in (1.7 ft) 1355 524 831 ac-ft
= 686 ac-ft
) SP 422 ac X 8.33ft
2010-2011 | 28.03in (2.3ft) | 3840 524 3316 ac-ft
= 3515 ac-ft
i S.P 501 ac X 8.33ft
2011-2012 | 26.33in (2.2ft) | 2903 524 2379 ac-ft
= 4173 ac-ft

L.S Cotton (L.S.C) — Crop water requirement — 500 mm to 1000 mm (20" to 40")
Summer Paddy (S.P) — Crop water requirement — 1200 mm to 2500 mm (48" to 100")
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Original Registered Irrigable area= 7537 acre

Latest ID Assessed Registered Irrigable area = 4306 acre

Table- 41 Yearly Crop Sown in Kyaukse Tank Irrigation Network
Wet Season Dry Season

S Fiscal Year Monsoon Summer Tota

No. Other L.S cotton
Paddy Paddy

1 2009-2010 1003 - 206 1209

2 2010-2011 2841 - 422 3263

3 2011-2012 3546 - 501 4047

Kyaukse Tank Irrigation Scheme

Cropping intensity of Kyaukse Irrigation Scheme from ID 2013 report of Kyaukse irrigation
network show that the irrigation crop intensity for both wet season plus dry season for year
2009-2010 was just 28% for year 2010-2011 was 76% and year 2011-2012 was 94%. The
percentage for 3 years average 66% only that mean the whole irrigable area could not be fully
irrigated for a crop even with the supplementary water from Kyaukse tank.

The reason why it was not fully irrigated is complicated because it may be due to soil feature
and land layout, limited water resource in appropriate canals design (size and capacity in
accordance with irrigable area). The above farm model study reflect the present low income
farmers with good soil with insufficient water will benefit future with rehabilitation and assured
water which is a question.
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Table- 42 Comparison of Chaungmagyi RM C Areawith Kyaukse Tank Area
,\S‘:)'. Subject Chaungmagyi RMC Kyaukse Tank Remark
1 Location Within 7 miles Northwest of Pyawbwe Town Within 9 miles East of Pyawbwe Town
2 Irrigable area 2128 acres 3892 acres
3 Reservoir useable Maximum Capacity 33200 ac-ft 5726 ac-ft
4 Rainfall (10 years average) 39.8 inches 26.15 inches
5 Source of Water Chaungmagyi Dam Kyaukse Tank
6 Main and Secondary Canal System RMC, Dy 1to Dy6 Canal 1,2and 3
7 Canal Earthwork 24625 Sudrum 26811 Sudrum
8 Tertiary system 41nos of pipe outlet with some defined W/C 48 nos. of pipe outlet (without W/C) irrigated plot to plot
9 Canal Infrastructure RMC (fall=13, HR=6, Bridge=1, Culvert=1) Canal 1 (Fall=2, HR=1)
DY + RMC Tail (Turnoff=41, Fall=20, Bridge=14) Canal 2 (Fall=2, HR=1)
10 Estimated Rehabilitation Cost in Million Kyats Million Kyats 615.265 Million Kyats 139.511
11 Operation and Maintenance Very Bad Reasonable
12 Financial Sources/ Management O& M budget minimum = 1,129,445 Kyats minimum = 309,777 Kyats
(Average of 9 years) maximum = 8,765,596 Kyats maximum = 2,740,740 Kyats
average = 4,000,404 Kyats average = 1,391,702 Kyats
13 Agriculture and Socio-Economic Condition Low Low
14 Financial Analysis
(a) Farm Budget per Acres
(i) Farm Gate Price Monsoon paddy = 3500 bkt/acre, L.S cotton = 1000 viss/acre Monsoon paddy =3500 bkt/acre, L.S cotton =1000viss/acre
Onion = 350 viss/acre Chilli = 2500 viss/acre, Summer paddy = 3500 bkt/acre Kyaukse
(if) Production Cost Monsoon Paddy=kyat 180,000/220,000, Summer Paddy= kyat 220,000, L.S Cotton=kyat 197,500, Onion=kyat 591,000, area has
Chilli=kyat 275,800 (see Table - 20,21,22,48,49 and 50) limited
Wet season Paddy=100bkt/ac with full irrigation, 53 bkt/ac with some or noirrigation, L.S cotton=650viss/ac with full irrigation water
(b) Yield of Crops and 350viss/ac with someirrigation, Onion=3500viss/ac with full irrigation and 4500viss/ac with some irrigation, Chilli=300viss/ac resource
with full irrigation anfasfta;] f;fa”
(c) Present cropping pattern L.S Cotton 700 Ac, Onion 200 Ac, Monsoon Paddy 1358 Ali(.)%ic::tton 700 Ac, Monsoon Paddy 3600, Summer Paddy primary
- Present farm intensity and income 106% , 673337 kyat/hh/yr 121% , 938972 kyat/hh/yr gzzt;t‘c('f;s
(d) With rehabilitation cropping pattern L.S Cotton 1900 Ac, Onion 200 Ac, Monsoon Paddy 1928 Ac ;;gyoggg iim Ac, Monsoon Peckdy 3842 Ac, Summer intensity.
- With rehabilitation farm intensity and income 189% , 13932360 kyat/hh/yr (Project) 153% , 1998200 kyat/hh/yr (Project) '\illnaépgst:
1393236 kyat/hh/yr (Model) 199820 kyat/hh/yr (Model) cotton.
7.47 (high ratio because less investment on less area but This may
(€) Benefit/Cost 164 return per acreis not assured) reabs?);htiat
. : B B some of the
(f) Incremental Production Benefit 1006 (Kyatsin Million) 1042 (Kyatsin Million) farmer is
not
(g) Physical and Social Incremental Benefit Land - 570 Acre, Crops - 1770 Acre Land - 242 Acre, Crop - 1216 Acre inter ested
More farm job opportunity. More farm job opportunity togrow
Farm labour who left the village will return Farm labour who |eft the village will return cotton.
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5.

(i)
A.

Finding, Recommendation and Conclusions

Finding — Output of the Objections
Chaungmagyi RMC Irrigation Scheme

Chaungmagyi irrigation networks with RMC and LM C system was implemented since 1981
was operated and well maintained upto 1998 or so and since then lacking in regular
maintenance and operation started which lead to the present stage that no party could
managed the water distribution. (Party responsible for O&M of the main system and
party-farmers who are responsible for tertiary system)

Chaungmagyi chaung carry a lot of silt but no silt gector. Therefore, when the water is
diverted into RMC and LMC, the silt also flows into the cana together with water. Right
main canal head reach about 3000ft is total silted and side bank with heavy erosion from
design point of view RMC is no more irrigable (see Annex D — Photo) — need urgent
unsilting and resectioning. But ID has tried to divert some water into the RMC by
increasing the original shutters by one foot.

The magnitude of repair to canal varies as it moves downstream from about 70% to 50%,
The nature of damage were also different along the same canal, type of damages were
silting, bank settlement, deep cut and erosion. Most of the canal embankment has

settlement up to 1 foot and above.

The extent to which the structure and Dys are damaged is as explained in Chapter 3A.3.(see
Table-7)

All these deterioration may be be due to

(1) Inadequate O & M fundsfor years

(2) Lack of regular maintenance

(3) Lack of experience of field irrigation engineers and water inspectors

(4) Lack of proper water management

Chaungmagyi area according to Dam site rain gauge average rainfall is 39.8 inches.

Although there are some sandy soils, but most of the soil are light soils good for paddy and
cotton.
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B.

Kyaukse Tank Irrigation Scheme

Concerning with Kyaukse tank it is quite different from Chaungmagyi irrigation scheme.

It isan old ancient dam built by Myanmar King which had been rehabilitated many times.

Original designed irrigable areais 7537 acres.
Present irrigable area as per 1D survey is 4306 acres.

Canal 1,2 and 3 were al silted but not heavy just about 6 inches to 1 foot. There were
settlement of some canal embankment which varies from afeet to 2 feet.

There were no heavy damage in structure but there were some damages in downstream
protection of the structures (stilling basin and stone pitching).

Kyaukse Tank irrigation canal is less silted than Chaungmagyi canal system because the
irrigation water is directly regulated from the Dam which is free of silt. The silt in canal is

due to bank erosion.

The canal No0.3 crossed Samon Chaung by a syphon. Around this area, some of the land is
water logged and the salinity is high (need to review soil property to what extent of the area
has been contaminated.)

The canal No.1 islong and the water hardly reaches the tail (need to review water efficiency
and canal losses.)

In this area, paddy (rice) water requirement varies from 4 feet (1200 mm) to 8 feet
(2500 mm) and the average rainfall at Kyaukse Tank for last ten years is 26.15 and for the
last 5 yearsisonly 24.8 inches.

The maximum useabl e capacity of Kyaukse tank is 5726 Ac-ft.

(i)  The perceptions of the farmers (mostly tail and high ground irrigable area). They said
that, they wanted the whole system to be rehabilitated. Dy Head regulators should be properly
controlled by ID and managed for equitable water distribution. To provide cross-check in Dy

at watercourses (W/C) turnout, for assured water requirement. To repair all the farm access

bridges crossing RMC and Dy canals. They also said that they are willing to follow the canal

rules and regulation like in the olden days after the rehabilitation.

In this regard, ID should cooperate with farmers, give them the necessary technical support

during the primary system rehabilitation. Then, the farmers organization carried out the

maintenance, realignment and modernization of the tertiary system simultaneously.
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(ili)  Output of Objective - Improvement in M anagement of Scheme
For the improved management of scheme and in particular better (more sustainable)
maintenance of canal the options to be adopted are;

(a) Operation and Distribution of Water

Distribution of water must follow the operating rules as per designed and built which are laid
down for the conveyance system. In order to minimize operation losses of water and make
effective use of rainfall, the following points are to be considered.

(a) A rapid and accurate system changes must be carried out in water distribution
according to crop requirement.

(b) An effective system of communication

(c) A rapid and accurate system of changing canal flow, operating reservoir, and regulating
weir outflow.

(b) Irrigation Planning

By the start of an irrigation season, as soon as the available supply can be determined, system
operations are to be planned. With the proposed cropping pattern, planting dates are collected
from the farmers through the WUA. After that, the water distribution committee has to
calculate the crop irrigation requirement according to crop growth stages of the proposed
cropping pattern, starting from land preparation. With this calculated water requirement
information, a seasonal plan of water deliveries has to be planned. Then, WUA meeting shall
be called for discussion and confirmation of the seasonal water deliveries. Thereafter, the water
distribution schedule shall be announced and the water distribution authority act accordingly.

(c) Water Conservation

It is most common for water rather than land to be the upper limit on the potential of
Agricultural Development. In order to make the best use of finite supplies, water losses
have to be minimized for water conservation as follows:

Secondary System

a. carefully planning the water allocation

b. tight day to day control of supply to meet the minimum demand
c. correct operation of canals and irrigation/drainage structure
Tertiary System

d. providing farmers with advice on efficient field application technique and with

training as required

e. by imposing sanctions on users persisting wasteful practices of water
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In order to achieve the goal of any rehabilitation the water management of the canal
system must be effective and water supply should be adequate and reliable. Equally
drainage water shall be drained and there should not be water backing up the drain and
forming pondage.

For proper system management in drainage and canal operation of both secondary and
tertiary system, all irrigation acts, rules and regulations must be applied and exercised.

Tertiary System

It is important that farmers in the planning of rehabilitation project for the maintenance of
existing system with improvement to structure to some extent of modernization have a
different setting.

In this regard, farmers are well aware of the short comings in the existing structures and its
management. This point has been clearly seen and noticed during the consultant field visit
discussion with farmers and they said that Dy head regulators should be properly controlled by
ID and managed for equitable water distribution. To provide cross-check in Dy at watercourses
(WIC) turnout, for assured water requirement. To repair al the farm access bridges crossing
RMC and Dy canals. So, farmers participation is most essential for the effectiveness of the
project. Farmer participation in the day to day management of the system is (as per definition)
located in the water course system (tertiary unit) and not within the main system, See Chart 2.
The main system is solely the task of the professional’s staff, following the guideline of the
"Highest Authority”. They should not rely on unpaid labour by farmers for maintenance or on
farmers participations in their operational matters. There must be sufficient O&M staff and
budget.

Farmers' participation is clearly shown in Chart 2. They are only responsible for tertiary
system and on-farm water distribution and maintenance.
Law and Order — Canal Act

[rrigation systems fail when the participants do not follow the regulations. Farmers who steel
water through illegal offtakes should be punished. Operators (gate keepers) of the main system
who do not supply the agreed water volume (discharge) to the tertiary units should also be
punished. Such astrict discipline should be imposed.
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(iv) Output of the objective - Whether theirrigation scheme s established
A. Chaungmagyi RMC Irrigation Scheme

RMC have been fully developed and established since 1981 with required secondary system
and tertiary system which both of the system are deteriorated. As, one of the farmer stated that
RMC system has no problem up to last ten years (refer Annex C2). They had the experiencein
paddy farming without irrigation the yield were low (See crop production in 1973 to 1979
without irrigation) refer (Table 1 and 2 of Annex - A1) and there were time that they had
enjoyed good crop production with full irrigation but at that time all were planned crops and
they were not free to sell. Now, they are free to grow and sell, they have learnt that crop yield
response to water but the canal system has deteriorated and hard to get required irrigation
water and they are trying to get al available water, by pumping ground water, dug well and
from drainage etc., with enough water the yield of cotton is over 600 viss’Ac and the price is
Kyats 1000/viss. The yield of paddy with same irrigation is about 50 basket/acre and with full
irrigation is over 100 basket/acre is Kyat 3500 to 4500 per basket.

B. Kyaukse Tank Irrigation Scheme

Concerning with Kyaukse tank it is quite different from Chaungmagyi irrigation scheme.
It isan old ancient dam built by Myanmar King which had been rehabilitated many times. The
irrigation area is irrigated by three separate canals, 1, 2 and 3, directly release from the
reservoir and controlled by its respective Head Regulator from the dam but there are no tertiary
unit, the farmsirrigation method is taken water from the outlet to plot by plot.

All the canas were designed and built with the same canal cross-section irrespective of
irrigable area. The canal is designed to carry maximum water for paddy irrigation therefore no
problems for any other crops. But, for proper equity irrigation and distribution water
management the system must be reviewed. But, at present some unsilting, resectioning and
minor repairs to structures are only required. Canal no. 1 is provided with 22 W/C, canal no.2
with 8 W/C and canal no.3 with 18 W/C. But, there are no drainage canals.

O & M staffs are lacking in experiences and training for water distributions and operation.
Field engineers are also not sufficient. No day to day inspection by canal inspector and field
engineer for desilting, replacing displaced stone pitching and so on, which accumulated and
lead to beyond normal maintenance works and finally causing total failure. There are no fix
operation regulation for the Dy Regulators, therefore the cause of downstream slab and
pitching erosion due to the release of over discharge.
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(v)  Output of the objective - Tentative assessment of the economic rationale for
rehabilitation of gravity irrigation schemethe Dry Zone.

There are 97 Irrigation Schemes in Mandalay Region. Most of them need rehabilitation. The
canals were silted with heavy sedimentation, the canal bank has been settled, and they could
hardly convey 40 to 50 % of the design capacity. In some cases the canal efficiency is about
10 to 15% depending upon the water sources could be expected.

Rationale

The reduction in cana capacity was due to lack of proper water management and regular
maintenance works. The main basic cause is that the responsible institute did not have
sufficient O & M budget for years. Most of the irrigated area downstream of the tank or weir
are paddy (rice) growing area and rice crop irrigation requirement varies from 48 inches (1200
mm) to 100 inches (2500 mm) of water per season depends upon evapotranspiration water
availability for irrigation purpose is a function of the seasonal variation of surface water flow
and rainfall pattern. And therefore it is very important that the available storage water being
delivered to a well rehabilitated canal system operated and managed for high efficiently and
water conservation.

We shall see that there can be considerable variations in detail according to local circumstance
wherever development is contemplated, and this is not surprising in view of the great physical
and institutional variety of the deteriorated irrigation schemes (not unmanaged scheme or
developed scheme without any follow up). But, differences in the precise role allocated to
agriculture an amount only to differences in the emphasis placed on various items which,
together, which congtitute the fullest role that can be played by agriculture in any attempt to
remedy on unsatisfactory socio/economic situation are of numerous agricultural development
aims, out of which to increase total output and the variety of output both agricultural and
industrial crops from existing cultivated land, so that better diets livelihood can be provided for
both the farmer and non-farmers populations and at the same maintaining and due regard for
conservation practices by rehabilitation improvement and modernization at the same time for
sustainability.

Once, the lost cultivable and irrigation areas are reclaimed farm labours who |eft their home
will return. At the moment farm labour and casual labour are scared in the area. Only if their
home land is assured that there isalot of job opportunity inirrigation agricultural farming they
will return.

The increase production of either food (paddy and onion) or industrial crop (cotton) for which
RMC system has the best advantage, so that cash income can be attained for farm population
and a contribution made to general economic development by the provision of basic material
if not for export but at least for the development of local industries.
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Limited water supplies will be primary obstacle to increased food production in the few
decides. As population expands irrigated land will be expected to produce more food. The
share of agriculture production of the scheme at township level its agricultural output
(paddy and onion) is significant. The L.S cotton production also supports the regional cotton
facilities. Pyawbwe Township is not self-sufficient in rid, it has to import rice from other
region. The additional rice output will be absorbed by the township which would reduce the
import. Additional output of rice is about 1689 tons (82266 basket see table - 17) which will
be absorbed by the township need.

Justification

The majority of the irrigation schemes in the dry zone if properly selected for rehabilitation
shall definitely contribute to fulfill the requirement for distribution of water to the paddy field
from tank for wet season supplementary water, bridging long dry spell and irrigation of second
crops. The project will lead to sustainability of environment, yield improvement of crops, the
lost cultivable and irrigable will be reclaimed, cropping intensity will be increased
substantially so do the crop production, localize self-sufficient of food, income improvement of
rural people and upgrading the livelihood of rural people. The primary beneficiaries are the
farmers of the rehabilitation areas who will be able to eat more food and general income from
production of crops. The farm labours who left the villages and work outside will return if the
farm land isfully developed. (see Table - 42)

Recommendation

Key things that can be controlled to improve water delivery & productivity.

M aintenance

Maintenance or rehabilitate the canal system in accordance with the original design
requirement and ID simultaneously organized farmer for remodeling and realignment of
watercourses for better water on-farm management and efficiency.
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Operation

(1) ID declared the availability of water from the weir headwork regulator to the township
irrigation committee. With the availability of water, draw necessary water distribution
schedule according to Dys.

(2) The township committee meets with the representative of farmers for each Dy and
declared the quantity of water (discharge of each Dy) and the date of distributions.

(3) ID Dy head regulators keeper release the require discharge as officially announce and to
keep all the gates under lock and key.

(4) Then, the cana inspector and assistant cana inspector, duty is to check al the W/C
turnout (outlet) whether each outlet taking their requirement of water as specified or
taken more. (conventional method)

To issue and execute the above order by Irrigation Department or by ACC. The department or

ACC has to be vested with the required power to take action accordantly which is spelled out

in the irrigation manual under the canal act (with necessary amendments to some of the rules

and regulations as required).

These canal rules and regulations which were spelled out in Burmaiirrigation manual  volume

1 (with the necessary up to date amendment) which cover all government controlled irrigation

works. It should be declared to al the farmers in the irrigation areas. The law must be

re-enforced. To do this the authorities must have the political will, if not, no need to have
rehabilitation.

Water User Association

It is very important to provide a strong program for the formation of water user's groups at the
watercourses (W/C) level and trained them to assure that the available water is distributed to
the entire command area of each W/C equitably and each W/C is properly maintained.

To assure that ID distributed the required water of each W/C equitably, thus control structures
have to be constructed on every W/C outlets direct outlets to regulate the supplies for which
past 1D authority was hesitant to put these into operation due to the possibility of these being
damaged by farmers. But, it istimethat ID talk with farmer-WUS and installed such structures
and put into operation for better water management. The farmers should be trained for crop
water application, better water management and water law concerning irrigation water
distribution. Then, enforced the require law and order as per canal act which is in the Burma
[rrigation Manual (1948). (Translated into Myanmar by U Hla Khaing (Retired 1D Director)
December 1974).
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Food for Thought
Type of Irrigation system and water management

(1) 1D should discuss with farmers and other organization
(2) To what extent do ID like to reform the irrigation system which size (small, medium

and large)

(2.1) Dua management, all government controlled system in Myanmar are dua
system — big and small

(2.2) Small — farmer community? Below 500 acres (200 hectares)

(2.3) Medium - by company? 500 acres to 5000 acres (200 to 2000 hectares)

(2.4) Public-awayslarge above 5000 acres (2000 hectares)

System Rehabilitation

12
13

2.1
2.2
2.3
2.4
2.5
2.6

System Rehabilitation

Repairs to RMC canal system of Chaungmagyi irrigation network and Kyaukse Tank
irrigation scheme structures

Repair, strengthen and gravel pavement to inspection path

Remodeling of main, distributary and minor canals with appropriate design

System M oder nization

Construction of a sediment (silt) gjector and silt trap cross regulators

Construction of outlets with measuring devices at the heads of Dys, minors and W/C
Provision of side and tail escape in the main canal

Installation of measuring devices at Dy intakes

Construction of inspection roads and tracks

Provision of telephone communications for Chaungmagyi RMC cana system and
Kyaukse Tank irrigation scheme to communicate with command office.

On-farm Development
Remodeling and realignment of W/C
Provision of division box for all field dishes form W/C

Equipment
Provision of light and fast moving maintenance equipment for day to day maintenance. For

example like small dozer and back-hoe which could be carried by (8) tons truck or dump truck.
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6.

Conclusions

Potentiality of Irrigation Scheme Rehabilitation Project

Chaungmagyi RMC Irrigation System

The Chaungmagyi RMC irrigation which is selected for investigation and assessing in term of

requirement for maintenance and rehabilitation, the consultants have studied the irrigation

scheme from the 3 impact areas that is Irrigation System, the engineering side, the agriculture

and the financial side.

The outcome of the studiesis as follows;

From engineering point of view, the RMC system need urgent repair. If any delay in
unsilting and resectioning works of RMC, the water distribution could be totally crippled.

According to consultant initial cost estimate of RMC system as shown in Annex A of the
report the estimated investment cost is million Kyat 615.265. The rehabilitation scheme is
schedule to implement during the irrigation recess period November to February.

Agricultural and cropping practice

Premonsoon long staple cotton or summer paddy, monsoon paddy and onion which is in

practice (present cropping pattern). The intensity is 106% on land area of 2128 Acres.

With rehabilitation the same cropping pattern will be adopting which the farmer viewed as
most beneficial for them. The intensity will be 189% that means an increased in intensity by
83%.

The incremental production benefit will be 1006 million kyats. The other physical and
social benefit is as shown in Table 42. Such financial return could not be achieved from
any other agriculture development project in so short time.

Chaungmagyi RMC system will be rehabilitated within 6 months and the system will be
fully restored.

More works opportunities for RMC farmers and farm labours of surrounding village tracts.
RMC after completion of unsilting and resectioning will convey its full capacity of
irrigation water for 2128 acres via Dy1, Dy2, Dy3, Dy4, Dy5, Dy6 and by RMC to its tall
canals.

The newly installed W/C turnout will distribute adequate water to respective farm block
and field.

The adequate and assured water distribution will increase crops production, in turn the
farmer income will increase and improve their livelihood.

Improve food security for the township and the surrounding neighboring villages.
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- TheL.S cotton production also supports the regional cotton facilities.

- Theleast land holding farmer category (1-10 acres) is about 80% to 90% which account for
about 550 households. They will have enough diet with better livelihood and free of debt.
The above outcome of the studies clearly support the LIFT initial analyses which identified
rehabilitation of canal systems in gravity irrigation schemes as a potential option for
inclusion on the new program. The reason is that this project is directly related to food
security of the area and the livelihood of the farmer. It is already explained in Chapter - 4
under 4A.1 and 4A.7 that these will be substantially increased in incremental production of
either food (paddy and onion) or industrial crop (cotton). In this regard, RMC system had
the best advantage so that the cash income can be attained for farmers and contribution
made to economic development by the provision of basic materials if not for export, but at
least for the development of local industries.

Kyaukse Tank Irrigation Scheme

Kyaukse irrigation scheme, present agricultural productivity is low due to the poor soil and
climate conditions and insufficient water supply but all this need to be reviewed and surveyed.
We must be aware that these irrigation schemes are in the Dry Zone and we must not forget
that each scheme is governed by its own temporal and spatial type of erratic rainfall pattern and
the supplementary irrigation water for the small tank is never assured, one year may be full of
water and next year may be dry or drought. Under sufficient water and proper irrigation, the
cropping intensity would increase in accordance with soil fertility thus the crop yield (see
Table - 40 and 41). Accepting that the present agricultural production of Kyaukse Tank areais
low due to lack of water, without consider other factors, the future yield will increase
substantially as shown in the model farm with assured water. But, in reality the production
may be lower than what is expected. The sample model farm means any assumed household
having an average land holding of 4 acres whose is growing with the selected cropping pattern
for present and future with rehabilitated situation. It isanalysed as shown in table - 32.

Note that present yield data are received from field discussion with farmers (see Annex — C).

There is no drainage system in canal no. 3 area some of the land are already water logged with
high salinity See Annex C.

Present Kyaukse irrigation system compare to Chaungmagyi system is better only in
maintenance works because the source of water do not carry silt load like Chaungmagyi
chaung. Kyaukse canals received clear water from the reservoir. Although Chaungmagyi
system received from the reservoir, the feeder channel is the natural Chaungmagyi chaung
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which is 7 miles long and carry a lot of silt load. But Chaungmagyi dam capacity
(volume of water) and rainfall are much more than Kyaukse tank for crop production
(see Table - 38,39,40 and 41).

Other factors like the land area, soil type, hydrology, reservoir available capacity, system
compare to Chaungmagyi, all these have to be carefully reviewed and redesigned which would
require time. And in addition from the point of water management, financial and economic,
Kyaukse tank irrigation is less favourable than Chaungmagyi irrigation scheme.

From the above points of view, Chaungmagyi RMC canal system could be more favourable as
a high potential scheme for food security generation compare to Kyaukse (which still need to
be investigated in many aspects) for the consideration of including in the new programme of
LIFT.

Sustainability of Rehabilitated Irrigation Scheme

For the sustainability of the rehabilitated system ID and farmers WUA have to coordinate and
train farmers for the awareness of their responsibility and to make them to understanding that
the irrigation system is a dual controlled system. The secondary system is controlled by ID,
who is solely responsible for O&M and for equitable distribution of water to tertiary system.
On the other hand farmers are totally responsible for the maintenance of tertiary system and on

farm management.

The Benefit of Rehabilitated Irrigation Scheme

Rehabilitation of irrigation scheme compare to any other agriculture development project have
great advantages in term of investment cost, rate of return, length of recovery period, project
period, restoration of primary system and tertiary system facilities could be brought back the
lost irrigation area to effective irrigation command. This will be also brought back the farmer
to better livelihood with more food security.
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ANNEX -1

1 Presentation of the Area (Pyawbwe Township)
1.1 TheProject Areaand its Administration Structuresand Irrigation Scheme

The two selected irrigation schemes for assessment of rehabilitation are in Pyawbwe
Township. There are eight government controlled major irrigation schemes of which the above
(2) are included (see Map - 2) and (69) small to very small village irrigation schemes varying
in size from a hundred acres to afew acres, as reported in Pyawbwe Township 2013 Report.

The eight government irrigation schemes are managed by the Office of Irrigation Assistant
Engineer - Pyawbwe under the control of Assistant Director of Irrigation Department, Meiktila
District, Mandalay Region. According to general administration system, Pyawbwe Township
isin Yamethin District under Mandalay Region. The region administration system flow chart
up to township level isas shown in Chart 1.
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Map 1 Locations of Dams and Weirs of Mandalay
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Map 2 L ocations of Dams and Tanks of Pyawbwe
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Chart 1 MANDALAY REGION
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1.2 Geography and Climate

Geographicaly Pyawbwe Township is at the southern edge of Dry Zone, lying between the
Shan plateaus in the east with the northern end of the Bago range on the west. All streams and
rivers of Pyawbwe flow into Samon. It is (312) miles from Yangon and (126) miles to
Mandalay. Its border to the south is'Y amethin and to the north is Meiktila (see Map - 2).

The study of mini rehabilitation areas are in the dry zone, the climate is predominately
determined by monsoon and influenced by the two air masses, i.e. southwesterly wind during
the rainy season and the North-East wind during the winter. The rainy season or the monsoon
is characterized by temporal and spatial nature is from mid-May to end of October, the heaviest
rain normally falls in the months August to October but erratic, the average rainfall is about
(32) inches.

In November rainfall diminishes rapidly and temperature begins to drop as much as 7 to 10 at
night. This cool and dry season lasts through to February-March. During this season
Myanmar is under the influence of the North-East monsoon, the North-South arrangement of
the mountain ranges causes this dry, cool wind to blow almost from the North. The hot and
also dry, season starts in March and lasts till the end of May. The maximum that you could
experience is 40.6 °C to 43.6 °C. The change to the South-West monsoon is characterized by a
period of thunderstorms, about 80 to 90 % of the total annual rainfall occurs during the period
May to October. In the cool season, the temperature drop to 10c to 7c. Pyawbwe Township
annual rainfalls, maximum and minimum temperature of last five years are as shown in Table -
1. Characteristic meteorological data of Y amethin station have been presented in (Table 2).

Pyawbwe area with low total average annual rainfall characterized by temporal and spatial wet
season with an erratic rainfall pattern and/or other factors such as insects and disease
combined, lead to the total crop failure on an average of 10 to 15% of the area planted. The
annual average for (5) years period of temperature and rainfall isas shownin Table - 1.

Table-1 Pyawbwe Rainfall and Temperature

Rainfall Temperature
No. Y ear Rainey Day Annual Rainfall in Summer Winter
(No.) inches Maximum °C | Minimum °C
1 2008 57 36.12 41.3 7.0
2 2009 44 20.76 40.6 84
3 2010 57 34.81 43.6 9.5
4 2011 71 41.20 404 10.0
5 2012 53 24.95 414 10.0
Average 56 31.57 415 9

-5-
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Table 2 Meteorological Data of Yamethin

Latitude 20N25 Longitude 96.10E Altitude 199 Agriculture Region 9 Code 11

Unit | JAN FEB MAR APR | MAY | JUN | JUL | AUG | SEP | OCT | NOV | DEC | ANNUAL | RC | YRS
P 1 20 6.0 9.0 48.0 141.0 121.0 100.0 150.0 180.0 150.0 54.0 9.0 970.0 1.0 10.0
T-MEAN 2 21.5 24.0 285 313 30.6 285 28.0 27.8 28.2 27.3 252 217 26.9 1.0 10.0
T-MAX 2 27.8 311 36.1 38.3 36.7 339 339 333 32.8 317 294 26.7 32.6 3.0 0.0
T-MIN 2 12.8 15.0 18.9 250 26.1 25.6 25.6 25.0 24.4 228 18.9 139 211 30 0.0
T-DAY 2 230 26.0 30.6 34.0 332 312 31.2 30.6 30.1 28.9 26.1 22.6 29.0 30 0.0
T-NIGHT 2 18.0 204 24.4 29.0 29.2 28.0 28.0 275 27.0 25.7 225 18.4 24.8 30 0.0
ED 3 13.6 135 15.9 195 24.0 26.1 25.8 26.1 26.8 25.8 21.2 16.0 21.2 1.0 10.0
RH-MEAN 4 53.0 45.3 40.8 42.7 54.7 67.0 68.3 69.8 70.0 71.0 66.1 61.7 59.2 20 10.0
RH-MAX 4 91.9 79.4 72.7 61.5 71.0 79.5 78.6 82.3 87.7 92.9 97.0 100.0 82.9 20 10.0
RH-MIN 4 36.4 29.9 26.6 28.9 38.8 49.3 48.8 51.0 53.9 55.1 51.7 45.6 43.0 20 10.0
U 5 0.6 0.8 11 16 19 2.6 2.8 2.2 15 0.7 0.6 0.6 14 10 10.0
U-DAY 5 0.8 11 15 21 25 35 3.7 2.9 2.0 0.9 0.8 0.8 19 20 10.0
N 0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
CL8 0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
N-N 4 86.0 84.0 86.0 74.0 50.0 29.0 19.0 18.0 29.0 50.0 66.0 80.0 56.0 20 10.0
RG 6 446.9 500.1 576.5 570.3 481.0 382.4 332.0 318.9 344.4 391.2 395.1 408.0 428.9 20 10.0
ET-PENMAN 1 88.8 111.3 173.8 193.1 199.6 165.7 160.9 142.5 128.1 116.8 97.6 80.0 1658.1 4.0 0.0
ET-BLANEY 1 110.5 1185 163.0 195.6 171.3 163.4 166.3 116.4 91.4 814 88.5 98.7 1565.1 20 0.0
ET-RADIATION 1 130.5 138.2 188.6 218.6 187.7 124.1 109.4 104.4 84.7 99.5 105.1 106.5 1597.1 20 0.0
ET-CORR. PENMAN 1 130.3 147.2 217.7 227.0 220.9 162.3 156.7 138.9 131.7 134.2 119.6 112.9 1899.6 20 0.0
CORRECTION FACTOR 1.10 1.07 0.99 1.04 0.94 0.94 0.94 0.98 1.06 1.06 1.06
PRECIPITATION 2 6 9 49 141 122 100 151 180 150 55 9 975 10
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1.3 Geology

The study area occupies three geological formations. They are the Pegu series, the Irrawadian
series and the aluvium. The Pegu series consist of soft thin bedded sandstones and silty clay
shales of Miocene age. They are generally with highly siliceous, ferruginous and rarely or
dlightly calcareous, cements.

The Irrawadian series sedimentary terrestrial rocks of pliocene or more recent age are soft
yellowish or grayish argillaceous sandstones with thin clay beds and pebble beds in places.
Much of the material exposed is weathered or unconsoli dated rock. This series occupies most
of the land around Y amethin.

The aluvium includes all the deposits more recent then the Irrawadian series, and in general
occupies the lower land. It is difficult to distinguish it from the Irrawadian series from which
much of the alluvial deposits are derived. Along the Chaungmagyi chaung, there are extensive
areas of alluvium.

14 SoilsClassification

There are three distinguished soil types in the study area. They are vertisoils, luvisoils and
regosoils.

Vertisoils. These soils occur in the dry zone in the level plans of Mandalay Region. They are
very dank gray, almost black, clay soils with wide and deep cracks and slickensides in the
subsoil. The humus content of these soils is also very poor so care should be taken for saline
and akali problems. These soils are alkaline and having pH ranging from 7 to 9 so they are
strongly calcareous. All of these soils are paddy land and yields are evidently good. With
irrigation and fertilizers sustained high yield of double cropped paddy can be obtained. If
water is abundance, it is also suitable for cotton in the premonsoon and late monsoon.

Luvisoils: These soils are mostly found in the undulating relief low uplands. These soils are
sandy in the topsoil and sandy clay loam in the subsoil. The soil reaction is about neutral in the
top soil and slightly alkaline in the subsoil. The soil contains a certain amount of lime and is
rich in calcium and magnesium. The soils are low in other nutrients except potassium. These
soils are used for a variety of crops including hand irrigated vegetables. They are suitable for
irrigated agriculture but attention must be given to maintaining and improving the drainage and
fertilizers applications are necessary.

Regosoils: These soils occur on low upland plainsin the dry zone area. The lands are dry and
sandy so can be utilized for dry cropping on uplands. Being the important soils for the variety
of cash crops they should be treated with green manure and organic matter together with
nitrogen and phosphate fertilizer.



ANNEX -1

15 Thesocio - economic description of Pyawbwe Township
1.5.1. Location

The Pyawbwe Township is located in Yamethin District, Mandalay Region. It is situated
between North latitude 20°-21' to 20°-47' and East longitude 95°-34' to 96°-20". The area of
the township covers approximately 408,605 acres or 638.6 square miles and it extends 40 miles
east to West and 27 miles South to North. Refer 2013 Pyawbwe Township Data Report.

1.5.2. Population

There are 8 quarters and 75 village tracts within the Pyawbwe Township. The population is
approximately 261,136 people, living in the quarters and village tracts. The number of
families within the township is 53,606. The average family sizeis 4.9 persons. The population
of Pyawbwe Township is shown in Table - 3 below. The growth rateis 1.01%

Table-3 Population of Age Group and Sex (2012) Pyawbwe Township

= Under 18 Year Above 18 Y ear

NO‘ Particular House | Family Total
i Male | Female | Male | Female

1 | Quarters 5,660 5,950 4,582 4,438 9,239 11,769 30,028

2 | VillageTracts | 45,916 | 47,656 | 36,359 35,480 73,377 | 85,892 | 231,108

Total 51576 | 53,606 | 40,941 39,918 82,616 | 97,661 | 261,136

Almost all of the population (99.9%) is Bamar and followers of the Buddhist faith.

1.5.3. Employment

Most of the people and engaged in farming virtually the entire population within the township
is concerned, in one form or another, with agriculture. Some local village industries are
present in the township. There are limited job opportunities available in Pyawbwe government
offices and factories. It is likely that any job vacancies in Pyawbwe government offices and
factories, it would be filled by the residents.
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1.5.4. Land Areaand Use

The gross area of Pyawbwe Township is 408,605 acres out of which the net cultivated areais
229,717 acres, cultivable waste land is 10,440 acres, wood land is 114,596 acres and
uncultivable land is 53,852 acres.

From statistics it is estimated that around 13.2% of the gross cultivable areais lost to existing
town and villages area, roads, cart tracts, drains, bunds, tank, pond etc. On this basis the
actual area available for cropping is 58.8% as shown in Table - 4.

The land holding categories are as shown in table — 5. In this table, the cultivable area also
includes 10143 acres of uncultivable land occupied by farmers household and domestic use.
The actual cultivable area is same as mentioned above.

Table-4 L and Classification

L and Use Acres Per centage

(& Agricultural Land

(i) Cultivated 229,717 56.2
(i) Cultivable Waste 10,440 26
(i) Wood Land 114,596 28.0
Sub-Total 354,753 86.8
(b) Uncultivable Land 53 852 139
( roads, drains, bunds etc.) ’ '
Total 408,605 100.0

Type of cultivable area and holding according to its categories

There are 40522 registered farmers within the Pyawbwe Townships. The farmers of Pyawbwe
occupied 250300 acres (101336 hectares), with the average farm size being 6.18 acres (2.50
hectares) per farming household. The distribution of the farming population within a range of
farm sizeis presented in Table — 5 below.



Table-5

(2012 - 2013) Nos. of Farmers and Present Size of Land Holding

Mandalay Region - Pyawbwe Township

ANNEX -1

Previous Present
S Land Size House House
No. hold Area Average hold Area Average

1 | Paddy 5979 29951 5.01 5979 29951 5.01
Below 5 Acre 2823 5700 2.1 2823 5700 2.1
5to 10 Acre 2938 21154 7.2 2938 21154 7.2
Below 10 Acre 5761 26854 4.66 5761 26854 4.66
10to0 19.99 Acre 193 2531 13.11 193 2531 13.11
20 t0 49.99 Acre 25 566 22.64 25 566 22.64
50 t0 99.99 Acre - - - - - -
Above 100 Acre - - - - - -

2 | Upland 8300 43807 5.28 8300 43807 5.28
Below 10 Acre 7767 34502 4.45 7767 34502 4.45
10t0 19.99 Acre 388 5257 13.55 388 5257 13.55
20 t0 49.99 Acre 144 3918 27.21 144 3918 27.21
50 t0 99.99 Acre - - - - - -
Above 100 Acre 1 130 130 1 130 130

3 | Paddy and Upland | 26062 | 175545 6.74 26062 | 175545 6.74
Below 10 Acre 21365 | 101451 474 21365 | 101451 474
10t0 19.99 Acre 3960 53826 13.59 3960 53826 13.59
20 t0 49.99 Acre 722 18976 26.29 722 18976 26.29
50t099.99 Acre 12 707 58.92 12 707 58.92
Above 100 Acre 3 585 195 3 585 195
20t0 49.99 Acre 144 3918 27.21 144 3918 27.21
50t0 99.99 Acre - - - - - -
Above 100 Acre 1 130 130 1 130 130

4 | Garden and Paddy 133 667 15.43 133 667 15.43
Below 10 Acre 131 646 493 131 646 4,93
10t0 19.99 Acre 2 21 105 2 21 105
2010 49.99 Acre - - - - - -
50 t0 99.99 Acre - - - - - -
Above 100 Acre - - - - - -

5 | Others 48 330 6.87 48 330 6.87

45 296 6.58 45 296 6.58
100 19.99 Acre 3 34 11.33 3 34 11.33
Total 40522 | 250300 6.18 40522 | 250300 6.18
Source: Pyawbwe, Land Records Department

-10-
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1.5.5. Present Agricultural Production

The present agricultural production from the Pyawbwe Township is summarized in the
following table - 6. The table indicates the areas provisional, planted, harvested, the average
yields and production by major crop. But the crop yield depends upon the rainfall and climate
and availability of irrigation water in 2012/13, out of 3074 acres of onion sown only 473 are
harvested.

Table- 6 Present Production of Cropsin the Pyawbwe Township (2012 -2013)

Planted . .
Sr. Harvested . Averageyield | Production
Crops Area Unit . .
No. (A Area (Ac) basket/viss/Ac | Basket/viss
1 | Paddy (monsoon) 30612 30612 basket 52.80 1616210
2 | Groundnut (monsoon) 1690 1690 Viss 34.52 58339
3 | Groundnut (winter) 2690 2690 viss 40.46 108837
4 | Sesame (monsoon) 79609 79609 Viss 5.14 409190
5 | Sesame (winter) 578 578 Viss 6.55 3786
6 | Sun flower (monsoon) 4440 4440 Viss 25.22 111977
7 | Sunflower (winter) 8839 8839 viss 26.48 234057
8 | Green gram (monsoon) 26239 26239 viss 11.83 310407
9 | Green gram (winter) 982 982 Viss 11.42 11214
10 | Pigeon pea 13781 13781 viss 13.76 189627
11 | Cotton 33040 33040 viss 467.25 15437940
12 | Onion 3074 473 viss 3571.25 1689201

In addition, farmers also keep a small number of livestock. Their livestock normally include a
pair of draft working cattle plus a variety of pigs and poultry kept around the homestead.
Mainly, animals are fed with crop by-products.

1.5.6. Social Servicesand Infrastructure
(a) Communications

The Pyawbwe Township is situated some 312 miles from Yangon and 118 miles from
Mandalay by tarred road. The railway from Yangon to Mandalay runs through the area. From
Pyawbwe, it is accessible to Natmauk (Magwe Region) and Taunggyi (Shan State) by a tarred
road. However, internal roads within Pyawbwe Township are generally poor. 2.36% of
population in Pyawbwe Township use phone for telecommunications.

-11-
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(b) Electricity

Thereis electrical supply from Lawpitha Hydro-Power Station viaa 66 KV branch distribution
station line. This supply isinsufficient for the township because they received only 2500 KW.
Therefore the people utilize the power from private small-scale diesdl turbine. However, the
Government has plans for a Rural Electrification Programme to be extended to the villages as
soon as possible in the near future.

(c) Education

The Government of the Union of Myanmar places considerable emphasis on basic education,
with compulsory student-attendance for the first four primary grades. Upon completion of
primary education, successful students attend middle or high schools which are located in the
major villages or towns.

There are 9 High Schools, 5 middle schools and 197 primary schools within the township. The
teacher: student ratio is 1:28 in high school, 1:42 in middle school and 1:32 in primary school.
Pyawbwe Township has only one pre - primary school (nursery) and seventeen monastery
education centers.

(d) Rural Health

The Government plans for the development of health facilities in the country. Present health
facilities within the township are: one Township Hospital at Pyawbwe and two Station
Hospitals in two major villages. There are five Rural Health Centers and twenty eight sub-
rural Health Centers. In private sector, twelve private clinics are serviceable in the township.

-12-
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Chart 2 Organization Chart
Of
The Ministry of Agricultureand Irrigation

Union Minister
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Chart 3 Organization Chart of the Irrigation Department
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Chart 4 Organization Chart of the Irrigation Department
Mandalay Region
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Social Servicesand Infrastructure
() Communication

Chaungmagyi Right Main Canal is located from 10 km from Pyawbwe Town. Access to the
Chaungmagyi weir is about 9 km from Yangon Mandalay old highway road. Internal roads
are generally poor athough thereisaroad to weir is uses main canal bank.

At present telecommunication are restricted because there are few cell phones utilized by
villagers. There are plansto increase cell phonesin rural area.

(i)  Electricity
There is few electricity supply in the study area although Pyawbwe is linked to the National

grid. The Government has a Rural Electrification Programme it is unlikely that this would
extend to the study area in the foreseeable future.

(i)  Education

The village of Nyaungbinde State Middle School and some villages have primary school in
the study area. The Government places considerable emphasis on basic education, with
attendance during the first four primary grades being compulsory. On competing primary
education, successful students attend middle or high schools which are located in the major
villages or towns.

()  Rural Health

The Government plans for the development of health facilities on rural area of the country.
At present the existing health facilities are regarded as being inadequate by most villagers.
There is a sub-rural health center in the Nyaungbinde village. As a consequence diseases and
other illnesses may not be treated at the earliest opportunity.

Al-1
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Table-1 Annual Planting in Chaungmagyi Project Area
List of Plant, Harvest, Rate and Yield
1973-1974 1974-1975 1975-1976
l\?(r). ey Pre . . Pre . . Pre . . Ll
NS Monsoon | Winter | Mature | Yield NIGTEasT Monsoon | Winter | Mature | Yield VG Monsoon | Winter | Mature | Yield
1 Long Staple Cotton 38 30 150 Viss
2 Wagyi (Cotton ) 85 85 70 74 74 70 100 100 70 Viss
3 | Mahlaing ( Cotton)
4 Paddy 1450 1400 30 1539 1500 32 1908 1891 30 Basket
5 | Short Term Sesame 1859 1800 4 2430 2380 4 535 2500 4 Basket
6 | Long Term Sesame 52 45 2 45 40 2 30 28 2 Basket
7 | Sunflower
8 Niger
9 Monsoon Ground nut 533 500 8 853 803 8 750 739 8 Basket
10 | Winter Ground nut 253 250 5 289 280 5 382 380 2 Basket
11 | Laplap 150 145 7 150 147 7 245 241 7 Basket
12 | Pigeon Pea 750 750 4 700 700 4 766 760 4 Basket
13 | Cow Pea
14 | Black grain 56 56 2 60 60 2 45 41 2 Basket
15 | Soy Bean
16 | Chick Pea 1200 1150 8 1300 1270 8 1355 1320 7 Basket
17 | Tomato 25 20 300 55 50 300 33 30 310 Viss
18 | Chilli 779 779 70 965 965 70 1347 1330 70 Viss
19 | Onion 590 590 1500 760 760 1500 895 895 1500 Viss
20 | Potato
21 | Vegetables
22 | Corn 50 50 5 60 60 5 75 75 5 Viss
23 | Maize 725 725 8 740 740 8 1200 1200 8 Viss
Total 2638 3649 2270 8345 2023 3395 3326 3299 9829 2025 1882 4882 2940 11560 | 2179
Note
Paddy 1 Basket = 46 Lb Laplap 1Basket = 69 Lb
Cotton 1Viss = 36Lb Chick Pea 1 Basket = 69 Lb
Sesame 1 Basket = 54 Lb Chilli 1 Basket = 72 Lb
Ground Nut 1 Basket = 25 ( In Shell)

Al-2
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Table-2 Annual Planting in Chaungmagyi Project Area
List of Plant, Harvest, Rateand Yield
S o 1976-1977 1977-1978 1978-1979 Uit
No. P MoFr)lrszon Monsoon | Winter | Mature | Yield Moir;)on Monsoon | Winter | Mature | Yield Mol?s)on Monsoon | Winter | Mature | Yield
1 Long Staple Cotton 78 60 150 115 100 150 480 470 150 Viss
2 Wagyi (Cotton ) 20 90 70 50 50 70 50 50 70 Viss
3 | Mahlaing ( Cotton)
4 Paddy 1600 1540 32 1661 1650 1684 1670 30 Basket
5 Short Term Sesame 3241 3200 4 2870 2750 4 3183 2900 3 Basket
6 Long Term Sesame 45 73 2 54 50 2 30 28 2 Basket
7 Sunflower 10 192 190 Basket
8 Niger
9 Monsoon Ground nut 752 712 8 472 462 8 487 480 8 Basket
10 | Winter Ground nut 321 320 5 204 200 5 346 346 5 Basket
11 | Laplap 225 215 7 175 170 7 125 120 6 Basket
12 | Pigeon Pea 1050 1050 4 900 900 4 500 500 4 Basket
13 | Cow Pea
14 | Black grain 75 75 2 55 55 2 48 48 2 Basket
15 | Soy Bean
16 | Chick Pea 1185 1355 8 1000 1000 8 650 645 8 Basket
17 | Tomato 50 45 300 60 55 300 20 20 300 Viss
18 | Chilli 1347 1340 70 1515 1515 70 1042 1042 70 Viss
19 | Onion 950 950 1500 750 750 1500 550 550 1500 Viss
20 | Potato
21 | Vegetables
22 | Corn 50 50 5 35 35 5 30 30 5 Viss
23 | Maize 896 896 8 825 825 8 774 774 8 Viss
Total 4588 4501 2776 11971 2175 4385 4113 2243 10567 2153 4225 4053 1913 9863 2171
Note
Paddy 1 Basket = 46 Lb Laplap 1 Basket 69 Lb
Cotton 1Viss 36Lb Chick Pea 1 Basket 69 Lb
Sesame 1 Basket 54 Lb Chilli 1 Basket 72 Lb
Ground Nut 1 Basket = 25 (In Shell)

Al-3
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Table-3 Animal, Livestock and Poultry
Breeding Status of Villages Under Chaungmagyi Dam
Name of Village Buclzlgvik/ Buffalo House Sgﬁ/ Pig Chicken Duck
Nyaung Shwe Village Track
1-1 Nyaung Shwe 720 - - 372 70 6016 -
1-2 Nyaung Nwet (S) 874 - - 595 67 10360 -
1-3 Nyaung Nwet (N) 175 - - 151 41 3208 -
1-4 Kintar 121 - - 85 83 6250 -
1-5 Yalegwa (N) 128 - - 129 - 3607 -
Total 2018 1332 261 29441
Watlet Village Track
2-1 Watlet 121 - - 130 a4 2329 -
2-2 Thet Nge Chaung 166 - - 130 89 3943 -
2-3 Ywatan 279 - - 125 104 608 -
2-4 Y wathar 264 - - 88 30 1065 -
Total 830 473 267 7945
Chaungmagyi Village Track
31 Chaungmagyi 144 - - - - 250 -
3-2 Thit Seinnpin 209 - - - - 350 -
3-3 Pandaukpin 180 - - - - 300 -
34 Konthar 160 - - - - 282 -
3-5 Seywa 327 - - - - 381 -
3-6 Dine Kyaung 335 - - - - 320 -
3-7 Ohnpin Chan 120 - - - - 253 -
3-8 Htantapin 310 - - - - 370 -
39 Nyaung Pin Te 460 - - - - 400 -
Total 2245 2906
Tawdwin Hla Village Track
4-1 Tawdwin Hla (S) 260 - - - 6 543 -
4-2 Tawdwin Hla (N) 173 - - 95 28 567 -
4-3 Chaungkangyi 351 - - 143 - 494 -
4-4 Nyaung Sauk 233 - - - 36 744 -
4-5 Ywa Thit Gyi 518 - - - 48 757 -
4-6 Ayeyan Kone 534 - - 148 35 1001 -
Total 2069 386 153 4106
Thapyay Yoe Village Track
5-1 Thapyay Y oe 450 - - 130 - 235 -
5-2 Min Ywa Thit 530 - - 13 16 307 -
5-3 Min YwaMa 34 - - - - 37 -
5-4 Letaw 55 - - - - 69 -
5-5 Myaung Kga 20 - - - 7 46
Total 1089 143 23 694
Kyini Village Track
6-1 Kyini 308 - - 50 19 809 -
6-2 Thee Kone 291 - - 43 13 607 -
6-3 Nyaung Pin Tha 301 - - 73 22 813 -
Total 900 166 54 2229
Tayankar Village Track
7-1 Tayankar 166 - - 442 6 350 -
7-2 Shwe Pantaw 164 - - - - 353 -
7-3 Tharsi 289 - - - - 378 -
7-4 Kan Oo 108 - - 320 - 239 -
7-5 Kyat Thon Khinn 53 - - - 102 88 -
7-6 Nan Chon 147 B B 31 . 481 B
7-7 Oate Cho Pin 255 - - 21 54 372 -
7-8 Maung Tone 92 - - 98 - 159 -
7-9 Htanta Pin 137 - - 15 120 559 -
7-10 YwaThitGale 383 - - 290 66 1032 -
7-11  TheePin 608 - - 417 - 1182 -
Total 2402 1634 348 5193
Total 11553 4134 1106 52514
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Table-4 Chaungmagyi Irrigation Scheme Land Use Status
(2011 - 2012)

Sr. Village Track Cultivable Area nglstazle Reserved | Wood | Uncultivable Total
No Lowland | Upland | Orchard | Farm Total Land Forest | land Land
1 | Tawdwinhla 476 1616 - 2092 - - - 466 2558
2 | Wettlat 87 1027 - 1114 - - - 236 1350
3 | Tayankar 1731 1332 - 3063 44 - - 606 3713
4 | Nyaungshwe 924 2055 - 2979 66 - 1017 282 4344
5 | Chaungmagyi 2208 934 - 3142 - - - 643 3785
6 | KyeOo 352 231 - 583 - - - 206 789
7 | Thapyayine 1221 1440 - 2661 438 - 590 377 4066

Total 6999 8635 15634 548 1607 2816 20605
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Table-5

Crop Name - Monsoon Paddy

Cost of Cultivation Per Acre
Year 2012 - 2013

ANNEX - Al

Labour Charges Mgt(;egal Total
ﬁro. Name of Process Unit | Rate Family - Total o Cost

Day | Kyat | Day | Kyat Qty ate Kyats

1 | Nursery 13000 15000 28000 28000
Ploughing Pair 5000 1 5000 1 5000 10000 10000
Harrowing Pair 5000 1 5000 2 10000 15000 15000
Seeding No 1500 1 1500 1500 1500
Farmyard manure No 1500 1 1500 1500 1500

2 Preparation of plantation 18000 18000 18000
Ploughing Pair 5000 1 5000 5000 5000
Harrowing No 5000 2 10000 10000 10000
Farmyard manure No 1500 2 3000 3000 3000

3 Planting and M anagement 16500 25500 42000 42000
Up-rooting No 1500 2 3000 3 4500 7500 7500
Transplanting No 1500 2 3000 12 18000 21000 21000
Irrigation and drainage No 1500 2 3000 3000 3000
Fertilizer application No 1500 2 3000 3000 3000
Inter-cultivation No 1500 2 3000 3000 3000
Replacement of plant No 1500 1 1500 2 3000 4500 4500

4 | Harvesting 3000 16500 19500 19500
Harvesting No 1500 1 1500 9 13500 15000 15000
Bundling No 1500 1 1500 2 3000 4500 4500

5 | Threshing 3000 25000 28000 28000
Hiring machine Basket 250 25000 25000 25000
Stacking No 1500 2 3000 3000 3000

6 Input Version 1 84500 84500
Seed Pyi 6000 1 6000 6000

Urea Bag 20000 1 20000 20000
Compound Bag 30000 1 30000 30000
Insecticide Liter 5000 5 25000 25000
Farmyard manure Cart 3500 1 3500 3500

Version 1 Total 53500 82000 | 135500 84500 | 220000

7 Input Version 2 44500 44500
Seed Pyi 6000 1 6000 6000

Urea Bag 20000 0.5 | 10000 10000
Compound Bag 30000 0.5 | 15000 15000
Insecticide Liter 5000 2 10000 10000
Farmyard manure Cart 3500 1 3500 3500

Version 2 Total 53500 82000 | 135500 44500 | 180000

Note

In actual condition the above cost does not apply to al farmers. Thereistwo version of input well to do farmers applied
version 1 and poor farmers applied version 2 if they received enough loan credit, they also applied version 1.
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Table-6

Crop Name-Long Staple Cotton

Cost of Cultivation Per Acre

Year 2012 - 2013

ANNEX - Al

Sr. i Cost of (1) Acre
No. Name of Process Unit Quantity | Cost (Kyat) Total Cost | Remark
1 | Seed Viss 3 3000 3000
Fertilizer 37000
Urea Bag 1 21500
Compound fertilizer Bag 1 15500
Insecticide 27500
Dust ( Aldrin) Pack 1 2500
Spray Pack 3 5000
Spray Liter 3 20000
2 | Servicechargesfor hire 130000
1 | Draft animal Pair 10 40000
2 | Tractor Pair
3 | Pumping and Irrigation charges Pair
4 | Labour charges No 30 45000
5 | Taxes No
6 | Reduce cost No
7 | Others No 30 45000
Total 197500 197500
Grossincome per Ac =350 Vissx 1000 = 350000 (yield 1000 viss per acres)
Cost of cultivation 1 Ac = 197500
Net Farm Income = 152500
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Table-7 Cost of Cultivation Per Acre
Crop Name - Onion
Labour Charges Material Cost Total
ﬁr' Name of Process Unit Rate Family Hired Total Cost
0 Qty. | Rate
Day | Kyat Day Kyat (Kyats)
1 | Land Preparation 17500 45000 62500 62500
Ploughing Pair | 5000 1 5000 2 10000 15000 15000
Harrowing Pair 5000 1 5000 1 5000 10000 10000
Grass Cleaning No 1500 1 1500 3 4500 6000 6000
Cleaning watercourses No 1500 1 1500 3 4500 6000 6000
Repair of bunds No 1500 1 1500 7 10500 12000 12000
Drainage No 1500 1 1500 6 9000 10500 10500
Farmyard manure
application No 1500 1 1500 1 1500 3000 3000
2 | Cost of Nursery 64500 7500 72000 72000
Watering No 1500 40 | 60000 60000 60000
Land preparation No 1500 1 1500 2 3000 4500 4500
Weeding No 1500 1 1500 1 1500 3000 3000
Uprooting No 1500 1 1500 2 3000 4500 4500
3 | Transplanting 3000 45000 48000 48000
Planting L abour No 1500 2 3000 24 36000 39000 39000
Lining No 1500 6 9000 9000 9000
4 | Nursery 21000 112500 133500 133500
inter-Weeding Between | No | 1500 | 3 | 4500 | 10 | 15000 | 19500 19500
Weeding under cost No 1500 1 1500 24 36000 37500 37500
Irrigation cost No 1500 1 1500 32 48000 49500 49500
Fertilizer application No 1500 4 6000 4 6000 12000 12000
Spray Pesticide No 1500 5 7500 5 7500 15000 15000
5 | Harvesting 9000 72000 81000 81000
Uprooting No 1500 2 3000 14 21000 24000 24000
Transportation No 1500 10 15000 15000 15000
Cutting Stem No 1500 2 3000 16 24000 27000 27000
Sorting No 1500 2 3000 8 12000 15000 15000
6 | Input 194000 | 194000
Seed Pyi | 20000 4 80000 | 80000
Urea Bag | 20000 15 | 30000 | 30000
Compound fertilizer Bag | 30000 1 30000 30000
Farmyard manure Cart | 5000 8 40000 40000
Pesticides Liter | 7000 2 14000 14000
Total 115000 282000 | 397000 194000 | 591000
Grossincomeper Ac = 350 Viss x 3500 = 1225000 (yield 3500 viss per Acres)

Cost of cultivation
Net Farm Income

591000
634000
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Table-8 Farm gate Price of each Crop
=7 Cro Present Remark
No. P
1 | Paddy (monsoon) 3500 MAY 2013 PYAWBWE
2 | Paddy (summer) 3500 MAY 2013 PYAWBWE
3 | Long Staple Cotton 1000 MAY 2013 PYAWBWE
Cost and benefit of each crop(present)
Sr. :
No Crop Income (kyat) Cost (kyat) Benefit (kyat)
1 | Paddy (monsoon) 185,500 181,955 3,545
2 | Paddy (summer) 280,000 221,955 58,045
3 | Long Staple Cotton 350,000 198,400 151,600
Cost and benefit of each crop(Future with Rehabilitation)
Sr. :
No. Crop Income (kyat) Cost (kyat) Benefit (kyat)
1 | Paddy (monsoon) 280,000 181,955 98,045
2 | Paddy (summer) 350,000 221,955 128,045
3 | Long Staple Cotton 650,000 198,400 451,600
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Table-9 Net Incomefor each Crop ( Present)
Sr. Cro Acre Per Ac Net | ncome Present
No. P (Ks) (Ks)
1 | Peddy 256 3,545 9,075
monsoon
p | Longstaple 132 151,600 200,112
cotton
3 | Onion 0.36 633,100 227,916
Total 437,103
Net income for each crop ( Futurewith Rehabilitation )
Sr. Cro Acre Per Ac Futurewith Rehabilitation
No P (Ks) (Ks)
1 | Paday 364 98,045 356,884
monsoon
p | Longstaple 356 451,600 1,607,696
cotton
3 | Onion 0.36 983,100 353,916
Total 2,318,496
Contribution of Farm Labor by Family
Eamil Present
5 Acre L abor P):er (Labor Futurewith
X Crop i contribution| Rehabilitation
No Present Future with Ac of FM) (KS)
Rehabilitation (Ks)
(Ks)
1 Paddy 2.56 3.64 53,500 136,960 194,740
monsoon
p |Longstaple |4 4, 3.56 60,000 79,200 213,600
cotton
3 | Onion 0.36 0.36 115,000 41,400 41,400
Total 257,560 449,740
Source

Cost of farm Labour (K< hh/ year) is available from cost of cultivation for each crop of Agriculture

Department, Pyawbwe Township.

Al1-10



ANNEX - Al

Financial Analysis

For justification of the rehabilitation project, the financial study was made for the viability of
the projects. The financia study, the formulation and calculation for RMC scheme have been
carried out by the consultants are as shown in Table - 10 to 15.

Table- 10 Comparison of Crop Production With and Without Rehabilitation
Chaungmagyi Dam RM C System
RMC available area = 2128 acres

Crop Areain Yield Rat GrossIncomein

Sr. Name of Cro Acre ( Basket/Acre) i?1e Million Kyats
N, P Present | W | pregent | W | wvat | present | WD
Proj ect Proj ect y Proj ect

Monsoon Paddy
L | (Baat) 1358 | 1928 | 53 80 | 3500 | 71,974 | 154,240
2 L(f’/?i)&ap'econon 700 | 1,900 | 350 650 | 1,000 | 245000 |1,235,000
3 (O\r/"i‘;g) 200 200 | 3500 | 4500 | 350 | 700,000 | 900,000
i 0, 0,
Crop Intensity 106% 189% Gross Increased |ncome 1,347.93

At present, under RMC canal system, out of 2128 acres of available irrigable area only 1358
acres of (average of 2012 and 2013) of monsoon paddy could be grown as shown in Table 6
(of main report) followed by onion and pre monsoon L.S cotton for RMC area although some
farmers prefer other pulses in and around the Chaungmagyi irrigation network. With
rehabilitation and assured water in the same cropping pattern is the best for the farmers is
concerned as viewed by them.
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Table-11 Chaungmagyi Dam RMC Canal System
Calculation of "PRESENT" Crop Production and Value

in Myanmar Unit
Net Area Available for Cropping = 2128 Acres

ANNEX - Al

1USD =K 930
Total Value of
g E 2 o S s Vel Project
= o c ol o) o0 Basket or .
s 6 a ® 8 g 282 88w o Vi Production
Crop = o 5% | oS [85x2 iss in milli
No. g 2 @ 2s|28% ,_-87§> (in million)
& g - 2 @~ | Kyat |USD| Kyat | USD
1 | Monsoon 64 1358 | 1358 | 53 71974 | 3500 | 378 | 25101 | 0271
Paddy 3
2 | L.SCotton 3 700 | 700 | 350 | 245000 | 1000 | “p' | 24500 | 0.263
3 | Onion 9 200 200 3500 700000 | 350 0.g7 245.00 | 0.263
TOTAL 106 2258 | 2258 74191 | 0.798
Percent of Net Cropped = Crop Intensity = 106%
Assumed Prevailing Exchange Rate (APE), 1 USD = 930 kyats
Note
1Ha = 2471 Acres
1Viss = 361b
1 Basket of Paddy = 461b
1Ton = 22401b
Table-12 Calculation of "WITH REHABILITATION" Crop Production
and Valuein Myanmar Unit
Net Area Available for Cropping = 2128 Acres 1USD =K 930
o] 3 0 Total Value of
z ] S Value Per .
£3 e B|5H | OS5 Pr oj ect
S 53 s 8 g D—g 8lzsggyg| Baketor Production
Crop e a s=2|8>->|853%2 Viss R
No. & 2 P <538 -|F3 B (in million)
5 © 5 T|>5° g2
o < < Kyat | USD | Kyat usD
1 | Monsoon o1 1928 | 1928 | 80 | 154240 |3500 | >/ | 53084 | 0580
Paddy 3
2 | L.SCaotton 89 1900 | 1900 | 650 1235000 | 1000 1'507 1235.00 | 1.328
3 | Onion 9 200 200 | 4500 900000 | 350 0'637 315.00 | 0.339
TOTAL 189 4028 | 4028 2089.84 2.247

Percent of Net Cropped = Crop Intensity = 189%
Assumed Prevailing Exchange Rate (APE), 1 USD =930 Kyats
Note

1Ha = 2.471 Acres

1Viss = 361b

1 Basket of Paddy = 46 Ib

1Ton = 22401b
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Table-13 Chaungmagyi Dam RM C Canal System
Production Cost and Tax by Crop per Acre
(Present Without Rehabilitation)
S M onsoon Paddy L.S Cotton Onion
N ' Name of Crop
0. 1358 Ac 700 Ac 200 Ac
1 | Costof Crop Production per 180000 197500 591000
Acre (Kyat)
Water + Land Tax
2 per Year per Acre (Kyat) 1955 900 900
Total Cost per Acre (Kyat) 181955 198400 591900

Source: DA Paddy Production Cost K 220000 with Full Input

Farmer Paddy Production Cost K 180000 with Limit Input

Net Profit from Chaungmagyi RMC Irrigation Scheme without Rehabilitation

Net Areaavailable for Cropping = 2128 Ac

Name of Crop M onsoon Paddy L.S Cotton Onion
Crop Acres 1358 700 200
Yield per Acre
(basket/viss) 53 350 3500
Farm Gate Price
(kyat per basket/viss 300 1000 30
5 M onsoon Paddy L.S Cotton Onion
No. Particular by Crop Valuekyatsin | Valuekyatsin | Valuekyats
million million in million
1 | GrossIncome by Crop 251.91 245.00 245.00
Production of Cost +
2 Water and Land Tax 247.09 138.88 118.38
Total Net Profit 4.81 106.12 126.62
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Table-14 Chaungmagyi Dam RMC Canal System
Production Cost and Tax by Crop per Acre
(With Rehabilitation)
SIS L.SCotton Onion
,\SIrO' Name of Crop Paddy
' 1928 Ac 1900 Ac 200 Ac
1 | Cost of Crop Production 180000 197500 591000
per Acre (Kyat)
Water + Land Tax
2 per Y ear per Acre (Kya) 1955 900 900
Total Cost per Acre (Kyat) 181955 198400 591900

Source DA Paddy Production Cost K 220000 with Full Input

Farmer Paddy Production Cost K 180000 with Limit Input
Note: - Land tax islevied per year base and crops tax is based on per crop base.

Net Profit from Chaungmagyi RMC Irrigation Scheme with Rehabilitation

Net Areaavailable for Cropping = 2128 Ac

M onsoon .
Name of Crop Paddy L.S Cotton Onion
Crop Acres 1928 1900 200
Yield per Acre
(basket/viss) 80 650 4500
Farm Gate Price
(kyat per basket/viss) 3500 1000 350
5 MPo: dsg)(l)n L.S Cotton Onion
No. “ETIVEIEY (037 CrEE Valuekyatsin | Valuekyatsin | Valuekyatsin
million million million
1 Gross Income by Crop 539.84 1235.00 315.00
o | Productionof Cost + Water | og4 gy 376.96 118.38
and Land Tax
Total Net Profit 189.03 858.04 196.62
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Chaungmagyi Dam RMC Canal System

ANNEX - Al

Table-15
Comparison of Production Cost and Tax by Crop per Acre
PRESENT WITH REHABILITATION
Sr.
No. Crop P(r:(())jtugicc):r:ozr Water + Land | Total Cost per Cost of Crop Water + Land | Total Cost per
Acre b Tax per Year Acre Production per Tax per Year Acre
(Kyat) (Kyat) (Kyat) Acre (Kyat) (Kyat) (Kyat)
1 | Monsoon Paddy 180000 1955 181955 180000 1955 181955
2 | L.SCotton 197500 900 198400 197500 900 198400
3 | Onion 591000 900 591900 591000 900 591900
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Social Servicesand Infrastructure
0] Communication

Pyawbwe Town is situated 500 km from Yangon City. Access to the Kyaukse tank is about
20 km from Yangon-Mandalay high way road. Internal roads are generally poor although
there is aroad to Kyaukse tank which has been constructed with stones to some extent of its

length without any pavement.

At present telecommunications is low intensity in the study area because there are few cell
phones utilized by villagers

(i) Electricity

There is no electricity supply in the study area although Pyawbwe is linked to the National
grid. Although the government has a rural electrification programme it is unlikely that this
would extend to the study area in the foreseeable future.

(i)  Education

The government places considerable emphasis on basic education, with attendance during the
first four primary grades being compulsory. On competing primary education, successful

students attend middle or high schools which are located in the mgor villages or towns.

(v) Rural Health

The government plans for the development of health facilities on rural area of the country.
Present health facilities within the study area are limited. Only one station hospital in Shwe
Nyaung Po village and one sub-rural health centre in Kyaukse village.
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Table-1 Kyaukse Irrigation Scheme Land Use Status
Sr. Village Track Cultivable Area (Ac) Clwzlstagle Reserved | Wood | Uncultivable Total
No Lowland | Upland | Orchard | Farm Total L and Forest | land Land (Ac)
1 | Kyaukse 4491 203 - - 4694 - - - 500 5194
2 | Shwe Nyaung Po 1464 4105 - - 5569 - 2133 - 820 8522
3 | Suuchinkone 1715 176 - - 1891 - - - 116 2007
4 | Payagyi 2263 335 - - 2598 - - - 255 2853
5 | Konetha 3006 4272 - - 7278 92 140 - 1170 8680
Total 12939 9091 22030 92 2273 2861 27256

(2011 - 2012)
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Table-2 Livestock
Pvawbve Towm hip

Unde r Kvaukse Tank Imrigable Area (2010 - 2012)
-\S; Village Track Cow Bufab Horse Shesp Goat Ps Fowl Duck
1|Suwchimzone Group
Suchinsone 673 21 - - - &5 1500 -
Pomweone 0 - - - - 38 314 -
763 21 123 1823
1106 - B 42l - - 2841 -
503 - - 278 - - 1381 -
Meazone (Nomh) 658 - - 289 - &00 2507 -
Minthaune 738 - - 307 - - 2106 -
Themon 283 - - 20 - - 1604 -
3290 1475 690 10239
........ 3|Kyaukse Group
e 455 153 - - - - 3042 -
.......... i“aﬁ!e&w (Sowt) 183 46 - 183 - 132 2004 -
Padeshone (Souwt) 334 207 - 70 - 188 2897 -
|Padeskone (Nord) 123 18 - 55 - 31 2110 -
1108 424 318 352 10133
4 |Shwe mvauns poo Group
Stwenvaun, 1422 185 - 245 - 561 4003 288
1832 137 - 162 - 816 3331 288
3354 322 408 1377 7426 577
& |Pavarevi Group
Pavarevi 502 - - 117 - 61 1922 -
Chnvagons 482 - - 165 - - 2092 -
Yargvi 563 - - 135 - - 1875 -
Kumn 343 - - 5@ - 14 1872 -
| 1880 356 75 7861 577
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Table-3 Cost of Cultivation Per Acre
Year 2102 - 2013
Crop Name - Monsoon Paddy

Labour Charges Mgtg;al Total
ﬁd Name of Process Unit | Rate Family Hired Total Cost
Qty | Rate
Day Kyat Day | Kyat Kyats
1 | Nursery 13000 15000 28000 28000
Ploughing Pair 5000 1 5000 1 5000 10000 10000
Harrowing Pair 5000 1 5000 2 10000 15000 15000
Seeding No 1500 1 1500 1500 1500
Farmyard manure No 1500 1 1500 1500 1500
2 E{;r‘]’tzrt?;f” of 18000 18000 18000
Ploughing Pair 5000 1 5000 5000 5000
Harrowing No 5000 2 10000 10000 10000
Farmyard manure No 1500 2 3000 3000 3000
3 | Planting and 16500 25500 | 42000 42000
M anagement
Up-rooting No 1500 2 3000 3 4500 7500 7500
Transplanting No 1500 2 3000 12 18000 21000 21000
Irrigation and drainage No 1500 2 3000 3000 3000
Fertilizer application No 1500 2 3000 3000 3000
Inter-cultivation No 1500 2 3000 3000 3000
Replacement of plant No 1500 1 1500 2 3000 4500 4500
4 | Harvesting 3000 16500 19500 19500
Harvesting No 1500 1 1500 9 13500 15000 15000
Bundling No 1500 1 1500 2 3000 4500 4500
5 | Threshing 3000 25000 28000 28000
Hiring machine Basket 250 25000 25000 25000
Stacking No 1500 2 3000 3000 3000
6 | Input 44500 44500
Seed Pyi 6000 1 6000 6000
Urea Bag 20000 0.5 10000 10000
Compound Bag 30000 0.5 15000 15000
Insecticide Liter 5000 2 10000 10000
Farmyard manure Cart 3500 1 3500 3500
Total 53500 82000 | 135500 44500 | 180000
%883 incomeper AC = 53 basket x = 185500 (yield 3500 basket per acres)
Cost of cultivation (Without Family _ 180000
Labour)
Net Benefit = 5500
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Table-4 Cost of Cultivation Per Acre
Year 2102 - 2013

Crop Name - Summer Paddy

Labour Charges Mgtg;al Total
NSrO. . Name of Process Unit Rate Family Hired Total Cost
Qty | Rate

Day Kyat Day | Kyat Kyats

1 | Nursery 13000 15000 | 28000 28000
Ploughing Pair 5000 1 5000 1 5000 | 10000 10000
Harrowing Pair 5000 1 5000 2 | 10000 | 15000 15000
Seeding No 1500 1 1500 1500 1500
Farmyard manure No 1500 1 1500 1500 1500

2 E{mzrtia;'n"” of 18000 18000 18000
Ploughing Pair 5000 1 5000 5000 5000
Harrowing No 5000 2 10000 10000 10000
Farmyard manure No 1500 2 3000 3000 3000

3 ,\P/:zrr‘lgggﬁ;i 16500 25500 | 42000 42000
Up-rooting No 1500 2 3000 3 4500 7500 7500
Transplanting No 1500 2 3000 12 | 18000 | 21000 21000
Irrigation and drainage No 1500 2 3000 3000 3000
Fertilizer application No 1500 2 3000 3000 3000
Inter-cultivation No 1500 2 3000 3000 3000
Replacement of plant No 1500 1 1500 2 3000 4500 4500

4 | Harvesting 3000 16500 | 19500 19500
Harvesting No 1500 1 1500 9 | 13500 | 15000 15000
Bundling No 1500 1 1500 2 3000 4500 4500

5 | Threshing 3000 25000 | 28000 28000
Hiring machine Basket 250 25000 | 25000 25000
Stacking No 1500 2 3000 3000 3000

6 | Input 84500 | 84500
Seed Pyi 6000 1 6000 6000
Urea Bag 20000 1 | 20000 | 20000
Compound Bag 30000 1 | 30000 | 30000
Insecticide Liter 5000 5 | 25000 | 25000
Farmyard manure Cart 3500 1 3500 3500

Total 53500 82000 | 135500 84500 | 220000

Grossincome per Ac =80 Basket x 3500 280000 (yield 3500 basket per acres)

Cost of cultivation 220000

Net Benefit

60000
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Table-5 Cost of Cultivation Per Acre
Year 2102 - 2013

Crop Name -Long Staple Cotton

ANNEX - B1

Cost of (1) Acre
NS(; Name of Process Unit — Cost Eogstal Remark
/| (Kyat)
1 Seed Viss 3 3000 3000
Fertilizer 37000
Urea Bag 1 21500
Compound fertilizer Bag 1 15500
Insecticide 27500
Dust (Aldrin) Pack 1 2500
Spray Pack 3 5000
Spray Liter 3 20000
2 Service charges
For Hire 130000
1 | Draft animal Pair 10 40000
2 | Tractor Pair
3 | Pumping and Irrigation charges | Pair
4 | Labour charges No 30 45000
5 | Taxes No
6 | Reduce cost No
7 | Others No 30 45000
Total 197500 | 197500
Grossincome per Ac= 350 Vissx 1000 = 350000 (yield 1000 viss per acres)
Cost of cultivation 1 Ac = 197500
Net Farm Income = 152500
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Table-6 Farm gate Price of each crop

=T Crop Present Remark

No.
1 Paddy monsoon 3500 MAY 2013 PYAWBWE
2 Paddy summer 3500 MAY 2013 PYAWBWE
3 Long staple cotton 1000 MAY 2013 PYAWBWE

Cost and benefit of each crop ( Present )

Iﬁro. _ Crop Income (kyat) | Cost (kyat) Benefit (kyat)
1 | Paddy monsoon 185500 181,955 3,545
2 Paddy summer 280000 221,955 58,045
3 Long staple cotton 350000 198,400 151,600

Cost and benefit of each crop ( Futurewith Rehabilitation )

Iﬁ:)' _ Crop I ncome(kyat) Cost(kyat) Benefit(kyat)
1 Paddy monsoon 280000 181,955 98,045
2 | Paddy summer 359000 221,955 128,045
3 Long staple cotton 650000 198,400 451,600
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Table-7 Net income for each Crop ( Present)
ﬁd Crop Acre Pgr(gc Net | nc?Es) Present
1 | Paddy monsoon 3.68 3,545 13,046
2 | Paddy summer 04 58,045 23,218
3 | Long staple cotton 0.72 151,600 109,152
4 | Chilli 0.04 473,300 18932
Total 164,348

Net income for each crop ( Futurewith Rehabilitation )

Sr. Cro Acre Per Ac | Futurewith Rehabilitation
No. P (K9 (K9
1 | Paddy monsoon 3.96 98,045 388,258
2 | Paddy summer 04 128,045 51,218
3 | Long staple cotton 1.72 451,600 776,752
4 | Chilli 0.04 473,300 18,932
Total 1,235,160
Contribution of Farm Labor by Family
Acre o .5
a = c
> L O
S -2 *g 5
S crop | Bez| BEEZ| 220
No. Present Futurewith > T | g% 38
Rehabilitation | & S Lo
@ | 4
L I
1 | Paddy monsoon 3.68 3.96 53,500 196,880 211,860
2 | Paddy summer 04 0.4 53,500 21,400 21400
3 | Long staple cotton 0.72 1.72 60,000 43,200 103200
4 | Chilli 0.04 0.04 80,000 3,200 3200
Total 264680 339660
Source

From Labour (Kyats/ hh/ year) are available from cost of cultivation for each crop at Agriculture

Department, Pyawbwe Township.
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Table-8 Kyaukse Tank Irrigation Scheme
Calculation of "PRESENT" Crop Production and Value

In Myanmar Unit

Net Area Available for Cropping = 3892 Acres less 414 Acres of sandy, saline 1USD =K 930
and uncommandable
- Total Value of
—~ = ~ alue Per
g B g 8 3 s 8 Proj ect
Z B E 8 |25 8 S| Basketor _
Sr. © o ® - 5z 6| 8 & _ Production
N Crop £ & % T S o & © Viss PN
0. 5
g S S § = 'é 5 'é (in million)
= < g |5 a5 a
Kyat | USD | Kyat uSsDhD
Monsoon
1 92 3,600 | 3,600 53 190,800 | 3,500 | 3.763 | 667.80 | 0.718
Paddy
Summer
2 10 400 400 80 32,000 | 3,500 | 3.763 | 112.00 | 0.120
Paddy
3 | L.SCotton| 18 700 700 350 |245000| 1,000 | 1.075 | 245.00 | 0.263
4 | Chili 1 50 50 300 | 15,000 | 2,500 | 2.688 | 37.50 | 0.040
TOTAL 121 4,750 | 4,750 1062.30 | 1.142

Percent of Net Cropped = Crop Intensity = 121%

Assumed Prevailing Exchange Rate (APE), 1 USD =930 kyats

Note
1Ha = 2.471 Acres
1Viss = 361b
1 Basket of Paddy = 46 1b

1Ton = 22401b
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Table-9 Kyaukse Tank Irrigation Scheme
Calculation of "WITH REHABILITATION" Crop Production and Value
In Myanmar Unit

Net Area Available for Cropping = 3892 Acres less 414 Acres of sandy, saline

1USD =K 930
and uncommandable
-§- Total Value of
o T 3 § o 5 o) Value Per Proj ect
O = ’3>3 2 > B > | Basketor Viss Production
Crop z T S i o (in million)
No. © g R % _é = _é
8| <| &8 |s4a S
gf Kyat | USD Kyat uSsD
Monsoon
1 99 | 3842 | 3842 80 307,360 | 3500 | 3.763 | 1075.76 | 1.157
Paddy
Summer
2 10 400 | 400 100 40,000 3500 | 3.763 | 140.00 | 0.151
Paddy
3 | L.SCotton| 43 | 1674 | 1674 | 650 | 1,088,100 | 1000 | 1.075 | 1088.10 | 1.170
4 | Chili 1 50 50 300 15,000 2,500 | 2688 | 37.50 0.040
TOTAL 153 | 5966 | 5966 2341.36 | 2.518

Percent of Net Cropped = Crop Intensity = 153%

Assumed Prevailing Exchange Rate (APE), 1 USD =930 kyats

Note Note
20 Acres of Canal No.1 areais sandy soil.
1Ha = 2.471 Acres 170 Acres of Canal No.2 areais high sdlinity.
1Viss = 361b 467 Acresof Canal No.2 areaiis at present 1 feet above full supply
1 Basket of Paddy = 46 1b level, out of which 243 Acres could be reclaimed after modification
1Ton = 22401b of Canal.

Therefore, the irrigable area with rehabilitation will be 3892 Acres.
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ANNEX - B1

Table- 10 Kyaukse Tank Irrigation Scheme
Production Cost and Tax by Crop per Acre
(Present Without Rehabilitation)

M onsoon Summer A
= Paddy Paddy L.S Cotton Chilli
NO’ Name of Crop

’ 3600 Ac 400 Ac 700 Ac 50 Ac
Cost of Crop
1 Production per Acre 180,000 220,000 197,500 275,800
(Kyat)
Water + Land Tax
2 per Year per Acre 1,955 1,955 900 900
(Kyat)
Total iﬁs;aﬁfr Acre 181,955 221,955 198,400 276,700

Source
DA Paddy Production Cost K 220,000 with Full Input
Farmer Paddy Production Cost K 180,000 with Limit Input

Net Profit from Kyaukse Tank Irrigation Scheme without Rehabilitation

Net Area available for Cropping = 3892 Ac

Monsoon Summer -
Name of Crop Paddy Paddy L.S Cotton Chilli
Crop Acres 3600 400 700 50
Yield per Acre
(basket/viss) 53 80 350 300
Farm Gate Price
(kyat per 3500 3500 1000 2500
basket/viss)
M onsoon Summer -
- o tietlar by Paddy Paddy L.S Cotton Chilli
No. SRR A e VAT kyats | Valuekyats | Valuekyats | Valuekyats
in million in million in million in million
1 Grossg;g‘;me by 667.800 112.000 245.000 37.500
Production of Cost
2 + Water and Land 655.038 88.782 138.880 13.835
Tax
Total Net Profit 12.762 23.218 106.120 23.665

Bl1-11



ANNEX - B1

Table-11 Kyaukse Tank Irrigation Scheme
Production Cost and Tax by Crop per Acre
(With Rehabilitation)
M onsoon Summer -
L.S Cotton Chilli
Iﬁro. Name of Crop Feiloly Zienlojy
' 3842 Ac 400 Ac 1674 Ac 50 Ac
1 | Costof CropProduction | g5, 220000 197500 | 275800
per Acre (Kyat)
Water + Land Tax
2 per Y ear per Acre (Kyat) 1955 1955 900 900
Total Cost per Acre (Kyat) 181955 221955 198400 276700
Source
DA Paddy Production Cost K 220,000 with Full Input
Farmer Paddy Production Cost K 180,000 with Limit Input
Net Profit from Kyaukse Tank Irrigation Scheme with Rehabilitation
Net Areaavailable for Cropping = 3892 Ac
Monsoon Summer -
Name of Crop Paddy Paddy L.S Cotton Chilli
Crop Acres 3842 400 1674 50
Yield per Acre
(basket/viss) 80 100 650 300
Farm Gate Price
(kyat per basket/viss) 3500 3500 1000 2500
M onsoon Summer -
- o tioular by Paddy Paddy L.S Cotton Chilli
No. articular by -rop Valuekyats | Valuekyats | Value kyats | Value kyats
in million in million in million in million
1 Gross Income by Crop 1075.760 140.000 1088.100 37.500
Production of Cost +
2 Water and Land Tax 699.071 88.782 332.122 13.835
Total Net Profit 376.689 51.218 755.978 23.665
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ANNEX - B1

Table- 12 Kyaukse Tank Irrigation Scheme
Comparison of Production Cost and Tax by Crop per Acre
PRESENT WITH REHABILITATION
Sr. o o
= 7 o S 0o}
Nol Crop | S55g| o 8%|Scg|0858 sn8% Sto%
s3> | 20> > <5320 > > < =
Ty |8 < |8 v T v |8 | 8. <
8& SeT|ReT Bk ST E
1 | Monsoon |4 a55, 1955 | 181955 | 180000 1955 | 181955
Paddy
p | SUmmer 1 56000 1955 | 221955 | 220000 1955 221955
Paddy
3 | L.SCotton 197500 900 198400 197500 900 198400
4 Chili 275800 900 276700 275800 900 276700

B1-13



	Cover of A Mini Study Final Report
	Content
	A Mini Study Final Main Report (30.8.13) 
	Annex 1
	Annex A1
	Annex B1

