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Proposal Report for Operation and Management of Canal Systems
Based on Basic Irrigation Information for SAE
1. Background

This training course is conducted with the cooperation of Irrigation Information

Management Section (IIM) and Training Section.

According to the Course Settlement Plan, IIM Section has to conduct the Operation and
Management of Canal Systems Based on Basic Irrigation Information for Sub-Assistant
Engineer in.

2. Objective

To be able to make effective supervision for effective water management monitoring.

3. Expected Output

Participants' technical capacity is improved to carry out Operation, Management and
Maintenance of Irrigation Canal System.

- To understand the instructions regarding water distribution and allied matters.

- Tounderstand the preparation of water utilization data of each canal for the compilation
of working statistics of a canal system.

- To know the effective use of irrigation structure andto improve their knowledge for
water management technique

- Toimplement O & M activities by using basic irrigation information

- Tounderstand the demarcation of Irrigable Area boundary, the Irrigable Area and
Irrigated Area Data Collection of each irrigation canal.

- To understand the discharge observation in irrigation canals and allied matters.

- To know new technique & equipment

4. Participants’ Level

Sub-Assistant Engineers from whole Myanmar.



5. Expected Number of Participants

45 participants

6. Duration

5 days

7. Location

ITC (Bago), Hlegu

8. Subjects and Time-table

20" October to 24™ October, 2003.

(1) Subjects

Sr. No.

1.

N oo A~ N

Subject

Duties of S.O and S.A.E for water distribution and allied

matters
Monitoring on Water Use of Canal System

Water Management Condition Survey
Implementation of O & M activities

Land Use Ledger System and Irrigation Form B-113
Discharge Observation

Field observation in Hlegu

Lecturer

U Soe Tun Aung (S.0)

U Zaw Zaw Latt (S.0)
]

U Soe Tun Aung (S.0) &
U Zaw Zaw Latt (S.0)



(2) Time Table

Date 9:00 ~12:00 AM 1:30 ~4:30 PM

Opening Duties of Staff Officers and Sub Assistant

20-10-2003| Pre-test . . .
Ceremony | Engineers for water distribution and allied matters.

Land Use Ledger System and

21-10-2003| Monitoring on Water Use of Canal System L
Irrigation Form B-113

22-10-2003| Discharge Observation Water Management Condition Survey
23-10-2003| Field Observation in Hlegu Implementation of O & M activities
24-10-2003|  Implementation of O & M activities Evaluation Test Closing
Ceremony
9. Test

Pre-test (1 hrs)

Evaluation test (1 hrs), Questions are same.

10. Teaching Method

Lectures, Discussion and Field Observation at Hlegu.

11. Training Material and Equipments
Lecture Notes, Video Projector, Note Book Computer, Over Head Projector, White
Board, Direct Projector.
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Completion Report on
Operation and Management of Canal Systems Based on Basic
Irrigation Information for SAE

Introduction

This training course was conducted by the cooperation of Irrigation Information
Management Section and Training section. This training course is intended for the key
staffs of maintenance divisions, SAE, who are mainly engaged in water distribution and
monitoring the irrigation projects. This completion report was prepared for the record

summary documents by both sections.

. Objective
The objective of the training is to be able to make effective supervision for

efficient water management monitoring and evaluation.

Expected Outputs
Participants' technical capacity is improved to carry out Operation, Management

and Maintenance of Irrigation Canal System.

- To understand the instructions regarding water distribution and allied matters.

- To understand the preparation of water utilization data of each canal for the
compilation of working statistics of a canal system.

- To know the effective use of irrigation structure and to improve their knowledge for
water management technique.

- To implement O & M activities by using basic irrigation information.

- To understand the demarcation of Irrigable Area boundary, the Irrigable Area and
Irrigated Area Data Collection of each irrigation canal.

- To understand the discharge observation in irrigation canals and allied matters.

- To know new technique & equipment.



4. Duration and Location

6. Subjects

1. Duties of S.O and S.A.E for water distribution and allied matters

2. Monitoring on Water Use of Canal System

3. Water

Management Condition Survey

4. Implementation of O & M activities

5. Land Use Ledger System and Irrigation Form B-113

6. Discharge Observation

7. Field observation in Hlegu

7. Training Program

Date 9:00 ~ 12:00 AM 1:30 ~ 4:30 PM
20-10-2003| Pre-test Opening D_utigs o_f Staff Off?cers and Sub Assistant Engineers for water
Ceremony | distribution and allied matters.
21-10-2003| Monitoring on Water Use of Canal System | Discharge Observation
22-10-2003 Land Use Ledger System and Irrigation Water Management Condition Survey
Form B-113

23-10-2003| Field Observation in Hlegu Implementation of O & M activities

24-10-2003| Implementation of O & M activities Evaluation Test Closing
Ceremony

8. Lecturer

The lecturers are U Soe Tun Aung, (SO) and U Zaw Zaw Latt, (SO) from

Irrigation Information Management Section.

9. Evaluation

(1) Training Effect

With the Guidance and management of the irrigation department and JICA

Experts, irrigation Technology Center Project, Phase 11 could disseminate the knowledge




of using basic irrigation information for operation and management of irrigation canal
system to Sub-Assistant Engineers from Maintenance offices of all over Myanmar.

They are the back bone of the operation and management of canal system
especially for main facilities. Only if they operate and manage the main facilities of canal
system based on the irrigation information of on-farm level prepared by CI and ACI, the
demand side requirement could be fulfilled. So this training serve as a kind of bridge
between the work of SAE and CI.

The knowledge of Sub-Assistant Engineer on using Basic Irrigation
Information for their daily work could be up graded and improved though this training.

The results of pretest and evaluation test results are shown in Annex-2.

(2) Evaluation on the Training Program by the Participants

According to the questionnaires’ results, all the participants understand all
the lectures of this training course. All the subjects lectured in this training course are
very useful for their jobs and the training methods not only lectures but also discussions
and field observations are very suitable for them.

For better understanding and advantages, they suggested the following items

To extend the training duration

- To put illustration and practical works in discharge observation subject

- To make lectures on design of some canal structures

- To make explanation in Myanmar and some abbreviation of Terms

- To conduct this kind of training at least once a year

- To conduct this kind of training course for SO and others concerned to irrigation

for better cooperation and management

(3) Evaluation on the Training Programs by Irrigation Information Management
Section

Participants are selected from (23) Nos. Assistant Director Offices of State
and Division Maintenance Offices based on the density of irrigation projects there. At

least one participant could attend from Assistant Director Office. The Irrigation



Information Management Technology for Operation and Management of Irrigation Canal
Systems could be disseminated to all Assistant Director Offices efficiently equally and
proportionately through the first time of this training.

Sub-Assistant Engineers are field staffs for Operation and Management of
Irrigation Canal Systems. They are not only the initial observers but also the users of
Irrigation Information on Operation and Management of Irrigation Canal Systems. After
training they could report their daily job and use the Irrigation Information more
efficiently for better Water Management at their respective irrigation projects.

The subjects for this training course are prepared to know who is responsible
for what and who reports to whom. Therefore participants could be able to understand
and establish an organizational structure that clearly defines authority and responsibility.

According to our experience and evaluation by the participants' discussion,
field observation and practical works should be extended more during training period.

Training materials could be used for future Water Management Trainings for

Irrigation Engineers at different levels.

(4) Evaluation on the Training Programs by the Training Section

All participants take interest in all the lectures and they have enough
knowledge to make good discussion after the lecture time. Some of the participants
discussed the matter of present situation in their work-site areas. They had good chance to
discuss how to solve their difficulties and problems with each other. Concerning to
discharge observation subject, although they have learnt how to measure the device they
eager to know the process in visual by illustration and practice. To cover their satisfaction

they would like to extend training duration in future.



10. Recommendation
(1) Recommendation by the Training Section
For better understanding and advantages, it is recommended that the training
duration should be extended about 2 weeks with the cooperation of other fields. Some
irrigation glossary terms and abbreviation should be distributed in the lecture for clear
understanding and references. Illustration and practical works should be included for

measuring devices.

(2) Recommendation by the Irrigation Information Management Section

After the training a participant from an Assistant Director Office should
initiate to use the Water Management Monitoring and Data Storage Technology at their
daily job.

Sub-Assistant Engineers should try to use the result of irrigation water
distribution and irrigation area data storage done by Canal Inspectors to carry out his
Operation, Management and Maintenance activities. After carrying out these activities
Sub-Assistant Engineer could monitor the result of his activities by using the Irrigation
Information collected and prepared by Canal Inspectors.

The Canal Inspectors should give the Irrigation Information such as
Irrigation Area Data Form B-113, the opening date and the date of closure for irrigation
after consultation with Thugyis, Myaunggaungs and his own staffs, the reduction and
increase of supplies in any channel, alternation to watercourses or permanent outlets and
rotation for watercourses , etc.

Assistant Directors and Staff Officers should appreciate their initiation and
give advice and suggestion to suit with the local conditions.

Training period and irrigation season are seldom to be at the same time.
Activities carried out during irrigation season should be recorded by still camera or video
camera. Then the recorded materials such as discharge observation by current meter or
par shall flue etc. should be used for demonstration in Training instead of practical field
observation. This method can also be used to demonstrate paddy field water use

measurement by wooden stick.



The training materials for Sub-Assistant Engineers could be used as training
materials for Staff Officers (Civil) to disseminate the Basic Irrigation Information
Management Technology for Operation and Management of Irrigation Canal Systems. By
receiving this technology Staff Officers could control and be kept informed about the
water management condition of his area in charge.

Lecture Notes of this training course should be sent to the Assistant Director

Offices concerned.

(3) Recommendation by Director of Hydrology Section, Head Office, Irrigation
Department
Participants could get good ideas for operation and management of irrigation
canal system through this training.
Besides you have to know how other staff like Canal Inspectors who work in
the same office. So participants should co-operate more closely with other staff to find the

better solution for proper water management in their irrigation system.

(4) Recommendation by Head of ITC

Irrigation Technology Center Project, Phase Il could disseminate Basic
Irrigation Information Management knowledge to participants.

Sub-Assistant Engineer should know how Canal Inspectors prepare
Irrigation Information and how to use properly. By so doing and co-operating each other

both of them could have better water management in their respective irrigation system.



Annex - 3

Irrigation Technology Center Project Phase 11

Training Course on Operation and Management of Canal Systems

Based on Basic Irrigation Information for SAE

Pre Test Oct 20, 2003

10.

11.
12.

How many times of gauge reading a day should be observed to know the daily mean
discharge of an irrigation canal? When these readings should be observed?

How should be done to record the irrigable area and irrigated area based on the
irrigation season for an irrigation canal? Which records and maps should be used and
describe the procedure?

Which is the information necessary to calculate the discharge of a pipe out let?

Which organization is responsible for construction, Operation and Maintenance of a
watercourse and list down the staffs of these organizations responsible for above
activities and their responsibilities?

Which information would be recorded by collecting the data and preparing the
working statistics Table? How it could be used?

Which conditions of water distribution on each irrigation canal could be known by
comparing the mean duties of each canals of an irrigation canal system?

According to the departmental instruction, describe the methods to measure the
velocity required for discharge observation?

How many times of observation are needed for the channel carrying between 15-cusee
and 100-cusee during the irrigation season?

Please specify the length of run employed for the channel conveying over 500-cusee
if floats are favourable to be used?

What is the objective of making discharge register? Who approve the entries of
register? In which office discharge register has to be maintained?

Describe the objectives of plotting the discharge curve (rating curve)?

In which office irrigation Form B-113 should be preserved for how many years?
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Annex - 4

Training Course on Operation and Management of Canal Systems

Based on Basic Irrigation Information For SAE

(20 -10-2003) to (24 - 10 - 2003)

Questionnaires

1. By attending this training, it is

2. Foryour job, these subjects are

3. Level of following subjects are

1. Duties of S.O and S.A.E for Water
Distribution and Allied Matters

2. Monitoring on Water Use of Canal System

3. Water Management Condition Survey

4. Implementation of O & M Activities

5. Land Use Ledger System and Irrigation
Form B - 113

6. Discharge Observation

7. Field Observation in Hlegu

(A)
(B)
(©)

(A)
(B)

Many Effective
Effective
Less Effective

Useful
Not Useful

High Suitable

Low

L0 G



4.  Teaching method is (A) Good
(B) Fair
(C) Poor

5. Did you understand the subjects (A) Yes
(B) No

6. Do you want to receive more training (A) Yes
(B) No

7. Explain the most benefit discussion.

8.  Express any others in brief.

NN N n .
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List of Training Participants

Annex - 1

No Name Position Experience Nmae of Irrigation Project Canal System State / Division
1 [U Maung Maung San| SAE (Civil) (9 years & 4 months  [Kintat Diversion Weir, Wetlet Township Shwebo, Sagaing
2 |U Tun Lwin " 25 years & 6 months |Karbo Diversion Weir Shwebo, Sagaing
3 |U Soe Win Naing " 11 months & 8 years |Karbo Diversion Weir Ye U, Sagaing
4 |U Thein Aung " 25 years & 6 months |Karbo Diversion Weir Ye U, Sagaing
5 [UHIlaTun 31 years & 9 months |North Yama Dam, Pale Township Monywa, Sagaing
6 |U Myat Thu Htay " 8 years & 2 months  |Monya Township Maintenance Work Monywa, Sagaing
7 |U Mang Lian Khup " 7 years & 1 months | Zedi Irrigation , Tamu Township Kalay, Sagaing
8 |U Ye Tint " 25 years & 6 months |Cattha Irrigation, Homemalin Township Kalay, Sagaing
9 |U Tin Myint " 8 years & 4 months  |Sedawgyi Dam, Maddaya Township Mandalay, Mandalay
10 |U Tin Win " 35 yeara & 2 months |Sedawgyi Weir, Maddaya Township Mandalay, Mandalay
11 |U Aung Nay Lin 6 years & 2 months  |Nathlwe Weir, Myittha Township Myittha, Mandalay
12 |U Win Myint " 25 years & 8 months |Kinda Dam, Myittha Township Myittha, Mandalay
13 |U Win Zaw Thaung " 7 years & 4 months | Thit Son Dam, Yamethin Township Pyinmana, Mandalay
14 |U Khin Mg Htay " 29 years & 6 months |Sintha Dam, Tatkone Township Pyinmana, Mandalay
15 |U Tint Lwin " 8 years & 4 months  |Zaw Gyi Dam, Kyaukse Township Kyaukse, Mandalay
16 |U Tun Tun Win 1 years Zaw Gyi Dam, Kyaukse Township Kyaukse, Mandalay
17 |U Kan Lin Aung " 25 years & 6 months |Lin Zin Diversion Weir, Salin Township Minbu, Magway
18 |U Kyi Soe " 8 years & 5 months  |Mezali Diversion Weir, Pwint Phyu Minbu, Magway
Township
19 |U Myo Myint " 7 years & 6 months  |Laydaingzin Irrigation Project, Magway, Magway
Yenanchaung Township
20 (U Ba Thaung Tin 25 years & 6 months |Chauk Township Magway, Magway
21 |U Saw Win " 13 years Natmauk Dam Project, Myothit Township  |Magway, Magway
22 |U Kyaw Zaw " 19 years Natmauk Dam Project, Myothit Township  |Magway, Magway
23 |U Win Myint Oo " 6 years & 8 months  |Sin Chaung Dam Project, Yesagyo Pakokku, Magway
Township
24 |U Thein Myint Soe 8 years & 4 months  |Wun Chaung Dam, Seikphyu Township Pakokku, Magway
25 |U Tin Aung " 29 years & 5 months |Pyinpongyi Dam, Daik U Township Bago, Bago
26 |U Thein Htay " 8 years & 4 months  |Baw Ni Dam, Daik U Township Bago, Bago
27 (U Bo Ni " 33 years & 9 months |Ya tho Dam, Oaktwin Township Taungoo, Bago
28 |U Kan Shwe " 29 years & 5 months |Nga Mwe Dam, Zeyawadi Township Taungoo, Bago
29 |U Tun Kyaw " 29 years & 7 months |Swa Dam, Yatarshay Township Taungoo, Bago
30 {U Win Maw Oo 17 years & 3 months [Northnawin Dam, Paungde Township Pyay, Bago
31 |U Kin Maung Htwe " 18 years Northnawin Dam, Paungde Township Pyay, Bago
32 (U Thein Shwe " 25 years & 6 months |Northnawin Dam, Paungde Township Pyay, Bago
33 |U Khin Myint " 9 years Taung Nyo Dam, Tharyawady Township Tharyawady, Bago
34 |U Myint Soe " 31 years & 11 months |Flood Protection Embankment, Tharyawady, Bago
Tharyawady Township
35 |U Than Oo 25 years & 6 months |Ayarwaddy Floot Protection Embankment [ Tharyarwaddy, Bago
36 |U Kyaw Kyaw Oo " 10 years & 5 months  [Ngamoeyeik Dam Project, Hlegu Yangon, Yangon
Township
37 |U Chit Bwe " 33 years Ngamoeyeik Dam Project, Hlegu Yangon, Yangon
Township
38 |U Kyaw Tin Than 9 months Tabuhla Dam Project, Taikgyi Township Taikgyi, Yangon
39 |U Se Maung " 9 years & 6 months  |Ban Bwe Gone Dam, Kyauk Tan Township [Thanlyin, Yangon
40 {U Win Khin " 8 years & 2 months  |Moe Byal Dam, Loikaw Township Loikaw, Kayah State
41 |U Aung Naing " 6 years & 4 months  |Shwe Nut Taung Dam, Mawlamyine Mawlamyine, Mon State
Township
42 |U Aye Han 16 years & 11 months [Waba Dam Project, Thaton Township Thaton, Mon State
43 |U Thu Ra " 25 years & 6 months  |Washaung Weir, Waingmaw Toanship Myitkyina, Kachin State
44 (U Tun Win " 20 years & 9 months |Nankathu Dam Project, Ingapu Toanship Hinthata, Ayarwaddy




Result of Tests

Annex - 2

No Name of Participants Pre Test Marks | Evaluation Test Marks | Effectiveness in Times
1 |U Maung Maung San 21 29 14
2 (U Tun Lwin 19 34 1.8
3 |U Soe Win Naing 13 19 1.5
4 |U Thein Aung 9 21 2.3
5 [UHIaTun 12 16 1.3
6 |U Myat Thu Htay 10 11 1.1
7 |U Mang Lian Khup 13 34 2.6
8 [UYeTint 10 36 3.6
9 (U Tin Myint 14 33 2.4
10 |U Tin Win 16 20 1.3
11 |U Aung Nay Lin 13 33 2.5
12 |U Win Myint 14 34 2.4
13 |U Win Zaw Thaung 11 28 2.5
14 |U Khin Mg Htay 20 34 1.7
15 |U Tint Lwin 13 31 2.4
16 |U Tun Tun Win 13 31 2.4
17 |U Kan Lin Aung 18 28 1.6
18 [U Kyi Soe 10 32 3.2
19 |U Myo Myint 5 34 6.8
20 [U Ba Thaung Tin 6 30 5.0
21 [U Saw Win 11 34 3.1
22 |U Kyaw Zaw 17 34 2.0
23 [U Win Myint Oo 16 32 2.0
24 |U Thein Myint Soe 16 31 19
25 |U Tin Aung 14 30 2.1
26 |U Thein Htay 8 32 4.0
27 |U Bo Ni 11 34 3.1
28 [U Kan Shwe 9 27 3.0
29 [U Tun Kyaw 9 34 3.8
30 [U Win Maw Oo 10 34 3.4
31 [U Kin Maung Htwe 8 35 4.4
32 [U Thein Shwe 10 33 3.3
33 [U Khin Myint 5 35 7.0
34 |U Myint Soe 4 20 5.0
35 |U Than Oo 11 29 2.6
36 |U Kyaw Kyaw Oo 17 30 1.8
37 |U Chit Bwe 11 26 2.4
38 [U Kyaw Tin Than 13 36 2.8
39 |U Se Maung 9 33 3.7
40 |U Win Khin 11 27 2.5
41 |U Aung Naing 12 28 2.3
42 U Aye Han 16 31 1.9
43 |U Thu Ra 12 33 2.8
44 U Tun Win 5 28 5.6

Note - Full marks are 36 marks.




Questionnaires

1.

By attending this training, it is

For your job, these subjects are

Teaching method is

Did you understand the subjects

For good yield of paddy, Systematic water supply is

(A)
(B)
(©)

(A)
(B)

(A)
(B)
(©)

Many Effective
Effective
Less Effective

Useful
Not Useful

Good
Fair
Poor

(A) Yes

(B)

(A)
(B)
(©)

No

Effective
Less Effective
Many Effective

Annex - 1

Training Course on Effective Use of Irrigation Water for Bingaung and Binthar

(1- 4 - 2003)

L0 b ton ol G

Do you have duty for maintenance of water level gauge and to take recording of water level

at the specific time.

Do you want to receive more training.

(A)
(B)

(A)
(B)

Yes
No

Yes
No

L D

Do you have duty for water supplying in accord with the instruction of authorized person

during the irrigation season.

(A)
(B)

Yes
No

L[]



9. Do you have duty for gate opening and closing according to the rotation system during the
irrigation season.
(A) Yes

[ ]
(B) No [ ]

10. Do you have duty for giving information to the responsible personnel concerning
damage (or) deterioration of irrigation facilities.
(A) Yes

[]
(B) No [ ]

11. Explain the most benefit discussion.
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- . . . Annex (2)
GOVERNMENT OF THE UNION-OF MY ANMAR

IRRIGATION DEPARTMENT
Phone Ne. Office of the Superintending Engineer,
Crew: - Formigate Maymyo Imigation Circle, Maymyo.
SUPE - E S CIRCLLAR
No. 14/3156 P Diated Maymyo, the 16th October 1956,

SUBJECT : - REGRAMNG AND REMODELLING OF CHANNELS

It has been the practice when submitting proposals for the regrading and
remodelling of channels thet complete information and svfficient data seldom are taken
or sent. In order to avoid the rejecton of such proposals, the Executive Enginesrs are
requested to ascertain that the following information and dats always accompany all
regrading amd remodelling praposals. Some of the data can only be taken during the
Irrigation Season when the channel is ninning at Full Supply and thus action shouid be
taken now to collect relevant data for any regrading or remodelling proposals that are
contemnplated during the ensuing working season.

L Observed working full supply levels of the channel taken al every 54X fi..
at bridge sites. upstream and downstream of falls, regulators and other masonry warks
along the channel should be plotted on the L.5. of the channel. This is in addition to the
wsual information n the LS. giving bed and bank tevels and hydraulic data of bridges
and falls.

2. Submit the observed discharge at Full Sepply of the Channel at head and
at the different control points.

K3 A staternern giving detasis of outlets, their working heads, achoal
discharges at Full Supply, area lrrigable and the required discharges on an assumed dury
ubtained from satisfacterily functioning canals in the vicinity.

4. Prepare a statement showing proposed gradings on a ssparatc sheet,
seleeting a suitable silt factor for the chaenel, if it is to be designed to Lacey's
dimensinns. This could ha obtained from the size of silt which should be observed and

calcnlated from the foopula f = 8 +d , where fis the sill factor and d the mean diameter
af the sile in inches. If facilities for the measurement of gize of gilt does not exist, an
alternative metnad is to obtain it from te formula ¥V = 1.17 31R | where Vs the mean
velocity, f the silt factor and R the hydraulic mean depth. A channel nearby which is
functioning in regime should be selected and observations taken and this formula applied.



1

For practical purposes, at present, it may be assumed ﬂm't.the siit factor remains constam
throughout the length of the cana] that is being regraded or remoedelled.

5. A-check should be made o ascertain whether any of the masonry works
require alterations and this fact noted in the repert. If alterations are necessary, proposals
should be submitted supported by adequate drawings. |

6. H the proposal involves the lowering or raising of the existing Working
Full Supply Level spot levels of adjacent fields should also be taken and submitted {or
every 500 fi. length of the channel.

{ AC MUNRG )
Supernintending Engineer,
Irrigation Circles.

Copy with ( 1 spare copies is forwarded 1o the : -

Executive Engineer, Kyaukse [ripation Division.

Executive Enginser, Mziktila [rrigation Division.

Executive Enginser, Ye-1J Canal Division.

Executive Engineer, Mon Canals Drivision.

Executive Engineer, Shwebo Canal Division,

Subdivisional (Mficer, Mandalay Canal [ndependent Subdivision

ot BN

ML. 16/ 10
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Ansiex (B)

GUOVERNMENT QF THE UNION OF MYANMAR
[RRIGATION DEPARTMENT
OFFICE OF THE SUPERINTENDING ENGINEER
IRRIGATION CIRCLE MAYMYO

ING ENGINEER' R
Mo, i6/3156 B. Dated Maymyo, The 22 ud, October 1956
SUBJECT . T E ATE

It is noticed that reparts of esthnates in many cages are not being
written intelligently nor they contain essentisl information required i support of the
estimate. Reports of estimates, especially of fairdy large works, ere a very important
feature of the estimates and should be carefully thought out and systemtically writien.
They should contain a general descoption of the work contemplated and details of ali
peculiarities which tequire efucidation, The following points should be considered, and
mentioned, if applicable

(1) The object to be pained by the execution of the work

(Z) Reasons for sdoption of any particular design in reference to others,

(3) A complete account of bases of designs adopted involied,

(4} A careful anabysis of any engineering question involved.

(5) Location and distance where materials obtainable and the quantity and the
suftability of such materials.

(6} Proposal as 1o how the work will be implemented and the probable time
anticipated to complete it

{(7) When any type plans or designs are 0 be followed any modifications should e
clearly explained for orders of competent Authority

(8) The amricipeted benefit of the work as compared to the expenditure to be

incurred.

(9) The degres of urgency of the work and FEESOnS wity il is not desirable to
postpone, it

{10} The situation of the work, its accessibility and general Security position in the
lacality.

Sdif - A T Munro
Superintending Engmeer,
[rrgation Circle

Copy 1o Al Executive Engineers,
in the Imigation Circle



Annex (9
CIRCT'LAR

Ne, 26/ 3156 B. Dated Maymyo, the 5th, February 1964

ALL THE EXECUTIVE ENGINEERS
IN THE IRRIGATION CIRCLES.

SURJECT TI EM DAMA
PIFE .
1 In the cowse of the year, 1 have repeatedly instructed all the

Executive Engineers and the subdivisional Officer, Mandalay Canal Independent
Subdicion that Full Supply Working Heads must be observed at least once tor
each and every outlet. For outlets, which it is intended to repair- it was instructed
that Full Supply working Heads must be observed at least five times.

2 Estimates for replacement of damagsd pipe outlets are being
submitted by the Extimate Engineers without giving any particulars af the
Working Heads, and also without Drawings in support of the length of pipe
proposed and the position in which it already ecxists and the position where i1 is
proposed to fix the new pipe. The Executive Engineers are therefore to please
ensure that all these informations are furmished.

3 Estimates for replacement of one or two links of pipe consisting ol
several joints, without altsration of extiting position and size may be sanctioned
by the Executive Engincers and copies forwarded for record in my office In
such cases alsp, Drawings must be prepared to ensure thar no aglleration in the
position of fixture of the mew links occurs; but these drawtngs need not be
submitted to me.

Fvervother cases of replacement of damaged pipe outicts shouit be
supmitted for my prior approval before sanctiommg the Estirmate, complete with
all informations mentiored in para 2 above.

Sdi - Mp Mg Lay
Wunna kvaw Hiin
Superintending Engineer.
Irgation (ircle.

E=17]



(4) Field Survey on Water Management Monitoring (

Irrigation System )

Question

Date on Field Survey

Answer

(2003, October 22)

Location

Name

Address
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(5) Field Survey on activities and function of Water Users Association (Irrigation System)

Question Answer

Date on Field Survey (2003, October 22)
Location

Name

Address
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(5) Field Survey on activities and function of Water Users Association (Irrigation System)

Question Answer

Date on Field Survey (2003, October 22)
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1. Iniroduction

1.1 Purpose of management and operation of canal systems

The function of irrigation conveyance and distribution systems {canal
systems) is to provide water in a timely and reliable manner so that water may
be efficiently used for crop production.

Therefore, the primary justification for canal improvement s to:

() Assure a reliable water supply to farmers. That is, water arrives when it
is supposed to, and in the proper quantities and flow rates.

@ Assure a flexible water supply to farmers.

@ Reduce restrictions on the capability of the farmer to attain high on-farm

irrigation efficiencies.
@ Reduce the opei'ational losses in order to save the water resources.

Secondary justifications (which may be necessary to accomplish the primary

objectives) of adopting improved canal operation me thods include:

@ Improved safety of canal operation through reduced spillage, decreased
water level fluctuations, and less damage to structures and lining.

{2) Ease of operation of the canals.
3 Reduce initial construction andfor operating costs of canal.

Improved reliability and flexibility of water deliveries to the farm will resull

in both improved on farnm use and less spillage and loss with in conveyance

system.
These two factors will definitely decrease the volume of water required at

the source for the same crop yield.



1.2 QOrganization of canal systems

Irrigation canal systems supply irrigation water to the fields.
Many large-scale irrigation sysiems ar¢ under dual'management. It is the
tack of the Government to provide Irrigation water at the level where the water

users take over the responsibility, i.e. at the tertiary offtake or outlet.

[t means that irrigation schemes are divided into: (1) the "main system”, 1.c.
the part that is under control of an [rrigation Agency, and {1} the "tertiary unmts”,
ie. the part that is under the control of water users, to be grouped in Waler
Users Assoeialions.

The tertiary unit is defined here as’ that part of a dual-managed irngation
scheme that is under the contro] of water usexs or farmers. The other part of
the managed system, the irrigation main system, is under control of an
Irvigation Agency (supply side). The tertiary unit consists of a number of fields
with a total area varying from generally 50ha up to 100ha, occasionally up 1o
1501, The tertiary unit receives waler at one place in measured guantities from
the conveyance system controlled by the Trvigation Agency. Distribution of the
water inside the tertiavy unit is left to the (armers. A system ol Lortiary unels

conveys the water to the farmers field.

T Teriary canal or farm ditch
(Distribution systems)

Secondary --—

Reserveir or Diversion works

risT 1 _q‘ ) i
offtake Tertiary units | L
> L offtake
™ T
regilator L* -
Main canal or Trunk canal Y

(Conveyance main systems)

g1 1 Organization of invigation canal sveloms



For the proper managemcnl of an irngation districl, an organizational
structure that clearly defines aulhority and responsibility should be established.
The larger the organization, the more important it is that people know who is

responsible for what, end who reporis Lo whnm.

Supply
Cropveyance {Supeli) {Demand)
i Rane \ f Delucry‘ ‘ :-"
Wienth haur
T o T
{Qm -
bo Regy [ating Pestronin \ aneh
i' Maio cunal system l"r'-"“'*')' canh sy #e m
Wiler TESOUIEE el Canal tyslem DnFarm sysem
- L r. - = o e . CIN
R P | TR Ty e -

Fig.1-2  Flow of irrigation water

1.3 Ciasgification of systeni operation methods

System oprvation metheds can be classified on wapis of control parameters

at the regulators: (Clheck, cfftake and tumout gale.)

) management ol control - no management, central management, o zell

management:
@ contrel vaniable . discharge, waler level, or discharge & watcr
level:
T orvientaiion of contrel - 0o ovientation of contrel, upsiyzam oov

downstream oriented contyol, mixed up- and
downstreain ariented contrel
@ manner of ragulation - no, manual or automatic regulalions

5 location of control - ol remoie o cutitrul cositi oy



14  The importance of the off peak season

A distinction can be made belween the vperation during e =iani wih
peak demands, and the "(Jff'peak seasan” with less low chrore b thee e Lion

main system.

Often. the aoperation during the peak season s simplo. a- the conale aee pus
flowing at their maximum discharge.  The operation mght e more combasrsone
during the off-peak season. when less water is needed and/or avaifald This
off-peak season determines normaily the operation specifications of the rreigation

canal system.

1.3 Struectures of canal svetems

Elendwnrks

‘__
Tt

Hoadworks can be deseribed s oa complies of struetoros s o siong g
rIver o stream for the diversom ol wabter e g canal saSicim B abn
Hindworks inchide fsedites weoelears the woer from e - a0 et s
measare the quantities of water titken an Headwaork= coe clae ab o o g
number of categories, aceording to ther ddesign Some catodarne- e sl

horeunder

e e

Photo 1'1  Headwark (Combined type? Fised wenr oo nee (L



a) Weir or barrage

A weir or harragc is liS’Ed 0 raise the water level i lhn FIver to fhe

..-;;
)

elevation needod for tha Wited supp‘ly n’ r*H‘é 1rngafmn cAngls. Thn n1rwatmn
- kerdra.salid

u";(ﬂ;;b . with .t.{rltmi
:E]Egﬁ::l._durnm I

qu

Photo 1-2  Free intake

b} Free intake : . \

A free intake is A structure in the river hank where water seithont
rontrolling the water level in the river is diverted (rom the river inie Lhe
irrigation canal. In such a situation the river water level shondid e cfearv
higher than the nrigated area and flow diversion in =u{lirient quantilios

should be guaranteed.

¢} Reservoirs
Reservoirs fur irrigation siove wator i periods of siprples sy oo rrver
for use in periods with deficient supply so thai the functien iy = te
regulate the river fow.
Large reservoirs often have multipimrmnse Fmelione e 1hoe oy bee e
lor wrigation, hydropower, Dood reguiation, fishores ote, - Saihe vees g

may he single purpose irrigation reserveors,



d) Pumping station
Pump irrigation 15 considered when gravity diversion = fechniendly and
coomomically not feasible. Pump irrigation has a low initial investment bt

high aperation costs.

Photo 13 Pumping statien

Divigation chnals
Al Main wroigation canal syslemn
Primary tMain) canals conveyv water from the svstoms headwarks 1oorae
sceondary (Branch) eanals and to adjacent tertiary umils. The primary canal

enes at the List division structure see also Fig -3,

[
H1LLKK I L s
: e @ S @FCL‘HI’IH:IF:H"H:Ill{h'l Ll
W T S,

] ‘@H f_f?_-[,_‘fﬂ ERELUTS
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‘ [ Lt wdivisiom ,,@
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Fig b3 romary an? and secomdary Thvam i
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Secondary canals convey water from the primary camal to the terimry
unils served by the saoondar_\, canal. The canal euds al the [hst oll fake
structure. ’ S .

Suppletion canals convey irrigation water from a separate water sowrce
(different from the one that supplies the projoct headworks) o the main
ungatmn system. o | S o .

A tertiary feeder. canal transports water fmm a tertary off-tak: to «
tertiary unit located beyond another tertmry unit. This canal falls umlw Lhe
jurisdiction of the irrigation service and is therefure operamd and maintiined
by it. c

b Tertiary irrigation canal system
A tertiary canal {:nnvéys water from the tertiary off-iake o the minin
system intn the tertiary unit to the quaternary canals. The canal curds ar the
last guaternary division hox. '
A quaternary canal conveys water {rom the quaternary divismn oy

{through a larm ternout or {arm ditch to Lhe farm fields.

i) Divisin and off-take structures (Turnouts)

A division structure is situated in the primary or secondary rcanals ar
bifurcation points and serves to divide the flow betwaen two or mare cinai-

A tertiary off-take conveys water from a primary or secondary canat 1eoche
off taking tertiary canais.

Divimon and off-take structures may be combined inta one stroweturnd
arrangement.

Division boxes in the tertiary canal divide the flow betwoen ruon ar more

canals (tertiary, sub-tertiary andfor quaternary).

- Su.‘lq iy * q,-‘-:. Vv or ,'-I';

Phete 1-4

Fisol o VRO e i

- e

Foow -i#ﬂ%k"v!célf :\H’ﬁA il o el



Photo 1-5 (a} Turnout Photo 1-5 (b) Weir hox
{Slide gate, Varied discharge}

) Measuring structures
Flow will be measured at the head of the primary canal. al suanal
hiturcations in the main system and at secondary and tertiary ofli-1akes.
Menasuring devices can be divided into free overflow (overshot) devioes and

underflow (undershot) dovices.

ﬂ.\'

Photo 1-G Measuring structure it man canal (A Papshinll Fioaneo

B} Water level regulating structures {check structures)
Water level regulating structurns or check stracture: eont ool The waler
level in the main irrigation system within required limits in sspply ertnony

ofl Lake structures with constant flow rates.



The regulating structures may have adjustable or fixed flow control
sections. Gates (flat, radial or others) are recommended for adjustable control
structures.

Control structures are needed at pilacesn where the canal water level is
influenced hy a drop or chute. A fixed crest or trapezoidal notch will prevent

backing up or drawdown of the water level in the canal.

Photo 1-7 {ﬂ] Check structure [ AMIL GATE, Upstream water level oontmald

The AMIL gate is well-known as autematic hydro-mechanical gates Apd
activated by a float or weight..
Al AMIL gates are surface gates with a single Tloal en the upsiveam fee of

the gate leal, Le. immersed in the water upstream.



Ufe soaty,

bale

L 2

Fig.l-4 AMIL GATE operating principle

T T T Y.l P e T e et T
LA et tetaw AR

The moving gate assembly is ballasted for neutral equilibr¥ivm when the

watcr level is at the gate hinge line elevation.



2. QOperation Method in Canal Svetemes

Basically, the operation neede of the main canal system are specified by

three main parameters’

(1) the "decision'making” on the water allocation to the tertiary offtake, ia.
who decides on water allocation to the tertiary unit,

2 the "method of water allocaticn to the tertiary unit", i.e. how is that water
allocated to the tertiary unit,

@ the "method of water distribution” through the mﬁin syastem agr to meet
the above cperation needs at the tertiary offtake, i.e. how is the method of

water distribution through the main system.

e of scheme

The decision-meking on water allocstion to the tertiary unit can be made in

three manners (Aukurm 1992}

T Imposed supply

The Irrigation Agency decidez about the water allocation towards the
tertiary unit, based on his knowledge on the water need of the crop (productive
or intemsive irrigation), or based on the water availability (protective or

extensive irrigation).

@ Semidemand supply
The Irrigation Agency decides about the water allocation towards the

tertiary unit, based on advanced requests from the water users. The time for
data processing of the water requests and the response time of 1he flow control
system will delay the actual supply of water

In Japan, this scheme management have been applied in almost main

irrigation systems.

@ On-demand supply
The water users themsclves decide about the water allocation to wards the

s
11 . rd

=



tertiary unit and will receive the supply immediately.

On-demand supply is the most flexible of all the irrigation. In effect, they
allow an unlimited amount of water to be taken from the system at user
convenience. In many instances, such ideal systems are not practical and would
be prohibitively expensive. The emphasis here is that the user decides when
and how much water to take and when it will be taken. Two of the most
practical on-demand supply are presented here.

Limite te on-dem upply allow the user to determine rate, frequency,
and duration, but the flow rate is limited to a maximum ameunt. This allows
considerable flexibility, while still being feasible. A number of such systems for
surface irrigation are in practice through the use of reservoirs and level top
canals. Pressurized water (pipe} supply systems also operate under this type of

schedule.
Arranged freguency on-demand supply add a further restriction on water

delivery when srrangements are made for an irvigatien to begin, but once the
irrigation begins, the user ig in complete control of the water supply. Such a
supply system is feasible for trickle or sprinkler irmgation systems. It is
particularly suited to pressurized pipelines and suwrface irmgation methods where

soil intake raters change.
They can or are allowed to receive the water in the capacity of systems or

water resources. In Japan, this scheme management have been applied 1n pipe
distribution systems installed the farm pend or regulating pond in the upstream

end of 2 system.

—— Imposed supply

Supply zide management —— _ - _
——  Semi-demand supply - o,

Demand side management On-demand supply
NP - :

-~ - eah

~-fFig2-7" Scheme managemenl

r allocation to tertiary unit

Basically, irvigation water can be allocated in three manners to a tertiary

Lt

12



(1) fixed proportional flow, 1¢. contingous flow at a fised ratin of (e
discharge from the main system. A proportional flow offi alo will Lo My LT
to divert the fixed ratio of the discharge from the main AT T

@ intermitient flow, i.e. intermittent flow at the peak discharge, by an onah

= E R T

gate ak the tertiary offtake:
3 varied discharge, i continuous fow at & varied discharge. by an
adjustable discharge regulator and a discharge mesasurement structiimn it the

tertiary offtake.

Phato 2:1 A tertiary offtake

Other allpeation schedules to the lertiary units are ususlly loss relevant i

irrigation main systems, such as’ intermittent supply at varied discharge

2.3 Method of water delivery practices

So proposes FAQ) (Kraatz 1975) a classification of watoer delivery practices 10
farms into: (i) continuous, (1) demand. and (iii) rotational. FAQ (Doorenhos 1077
uses the same classification for the method of operating the supply svsrem

Also FAO (Sagardoy 1982} uses these groups for the classibcation af wotes

distribution methods in schemes:

O on-demund: water is svastable 10 the farmer at miy timm-
O sem-demand: water is made available ta the farmer ahin a fow dovs of

bis request:



(3 canal rotation and free demand: secondary canals receive water by turns,
and once the canal has water farmers can take the amount they need,

) rotational system’ secondary ranals receive water by turns, and the
individual farmers receive the water at a pre-set time;

(7 continuous flow: throughout the irrigation season the farmers receive a

small but continucus flow that compensates ihe daily crop cvaporation,

n 4 Relation between the parameters

Not all combinations between the parameters of the pperaticn method are

possible as will be illustrated here, see also Fig.2-2,

The starting point for any selection of the operation specification 15 the
decision-making process at the tertiary offtake: whether water allacalion is
‘imposed" by the Irrigation Agency, or that water reqguests are allowed under a

reomi-demand” supply, or that the system is operated "on-demand” at the wish of

the farmers.

The second selection concerns the parameter on the method of wat-r
allocation, whether “fixed proportional”, Yptermittent”, or “vapied discharge”

flow to the tertiary untt.

Intermittent and varied discharge flow to the tertiary unit can he applied
for all three supply methods. The fixed proportional flow 1s onty possible i

relation to an imposed supply, as farmers cannot effect any changes in supply.

The third selection invelves the parameter on the water distribution

through the main system, see also Fig 2-2.

When the tevtiary umits are supplied by a varied discharge flow. it is only
possible 1o zalect also a “varied discharge” flow at the higher levels
Intermittent or rotational flow of secondary units would be coniraGiction 1o

copntinuous flow:

When the tertiary uaile are supplied by a fixed proportional flow, it is

14



usually the aim to select a "fixed proportional” flow system throughout the whole
irrigation system.

However, it is also possible ta change at higher levels to & "varied diacharge",
an "intermittent" or & "rotational” flow.

The selection of "intermittent” or "rotational" flow at the higher sysiem level
may often become contradictions to an earlier decizion between the techmicians
and the users on a proportional flow to all tertiary units;

When the tertiary units are supplied by an intermittent flow, it 18 possible to
operate the main system at either "intermittent”, "rotational® or “"varied
discharge” flow for an imposed and for a serni-demand supply to the tertiary
unit.

However, an “intermittent” flow ta a tertiaxy unit under an on-demand
supply will always lead to a main system with “yaried-discharge” {low, as the

adjustments will happen at any time.

:_5|||e Wnler Adlocation

Schemr
1 IMPOSED SUPPLY I SEMI-DTMANT SUPPL Yll ON-DEMAND SUPPLY I TS

4

ot s

‘ﬁ‘" v

VARITIW()
Fioww

| Flow comtrul
feriary unil

FIXED INTER- RUTA- vAKRIFI-
MITTENT]|T] I-‘I]TI'INT ﬂL 2
Flow in Flow m Fiow In Benr In 13w In Florw: i
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Fiz. 22 Relation hetween the parameters of the operational method
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Name of the Project :

Ngamoeyeik Irrigation Project

Table to Monitor Irrigation Projects

Office :

Hlegu Maintenance Office

Township : Hlegu Irrigation Season :  2002-2003 Summer Paddy
Division : Yangon Date of Report :  7.7.2003 / 7.7.2004
Existing Problem of Proposed and planned Evaluation of
_ _ Implemented
Name | Discharge difference in Mean Duty (11) countermeasure for ¢ countermeasure for
Sr. : and (12) improvement countermeasure improvement
No| ©Of |measuring P P Remark
'| canal | point . - Terminal : o Terminal : - Terminal . - Terminal
Main Facility Facility Main Facility Facility Main Facility Facility Main Facility Facility
1 2 3 13 14 15 16 17 18 19 20 21
Main
1 Canal M1
Right
2 Canal Rl
Left
3 | Canal L1
u/S
(1) L2 Area Water
have to share
Left water storage
4 | Canal L2 Irrigation (or) over
D/S water to LD1 duty of L2
Area.
Area




Table to Monitor Irrigation Projects

Name of the Project :

Ngamoeyeik Irrigation Project Office :  Hlegu Maintenance Office
Township : Hlegu Irrigation Season :  2002-2003 Summer Paddy
Division : Yangon Date of Report :  7.7.2003/7.7.2004
Existing Problem of Proposed and planned Evaluation of
_ _ Implemented
Name | Discharge |difference in Mean Duty (11) countermeasure for countermeasure for
g d(12 : countermeasure .
No. of |measuring and (12) improvement improvement Remark
| canal point . . Terminal . . Terminal . - Terminal . - Terminal
Main Facility Facility Main Facility Facility Main Facility Facility Main Facility Facility
1 2 3 13 14 15 16 17 18 19 20 21
(1) Bottle (1) Field (1) Special (1) Farmers' (1) S/Rof [(1) 5 Times of Total Farmers use Mean
Left Neck at Road | Channelsare | Repairof | Trainings on |Road Crossing|  Farmers' Discharge of | the Field Duty to
5 | canal LD1 Crossing at not used. Road Howtouse | accordingto | Training are col (5) is Channels.  |become 70
DY-2 RD-0000 Crossing. Field Design conducted. increased. acres/cuse
Channels. Discharge. C.
(2) Left canal | (2) Farm plots | (2) To install (2) Pipe
DY-2 area are not so pipe out let outlets are
took water levelled. according to installed.
from L2 area. water
requirement.
(3) Farmers | (3) Farmers
use private |need to follow
syphonupto 1’| rotation.
@ from
canals.




Name of the Project :

Township :

Division :

Hlegu

Yangon

Ngamoeyeik Irrigation Project

Table to Monitor Irrigation Projects

Office :

Irrigation Season :

Date of Report :

Hlegu Maintenance Office
2002-2003 Summer Paddy
7.7.2003 /7.7.2004

Existing Problem of

Proposed and planned

Evaluation of

. : Impl
o Name | Discharge difference in Mean Duty (11) cou_ntermeasure for comﬁeerrr?ﬂnir:sidre cou_ntermeasure for
Nlcp). of |measuring and (12) improvement improvement Remark
| canal point . . Terminal . . Terminal . . Terminal . . Terminal
Main Facility Facility Main Facility Facility Main Facility Facility Main Facility Facility
1 2 3 13 14 15 16 17 18 19 20 21
(4) Cleaning
of weeds are
weak.
D/S of
61 P92 pooHiR
D/S of
7| PM41 s Hir
g DM-4 D/S of
A, |DM-4A;HR




Guidance of Irrigation Area Data Storage System and
Land Use Ledger System

I. Guidance of Irrigation Area Data Storage System

The irrigation area data collection and keeping condition are very poor and the storing
system is fairly different among the maintenance offices. The maintenance office has been used
Irrigation form B-113 for collection and keeping of irrigation area data. But they could not collect
and keep the basic data such as SLRD Form-46 and irrigable kwin map completely for checking
of accuracy and reliability collected irrigation area data. Even though most of Maintenance office
prepare the irrigation area data as “water course wise”, the accuracy of collected data is not
reliable because of weakness in collection of basic register data and impracticable of irrigation
boundary classification in the field.

The objective of this guidance is to establish a systematic data storage system in
maintenance office and to upgrade the quality of irrigation area data as well.

(1) Definition of Technical Terms
(a) Irrigation area data
The term of irrigation area data is a common definition of area data concerned for
irrigation purpose such as command area, effective area, irrigable area and irrigated area .
In this guidance it is referred only for irrigable and irrigated area.

(b) Irrigable area
The irrigable area of a project is defined as the area can be irrigated or cultivable
commanded area. It includes all lands where cultivation is possible by irrigation. The

irrigable area is classified in two kinds as “plan” and “actual(confirmed)” irrigable area.

(c) Plan irrigable area
It is calculated by the designer during formulation of the irrigation project. The
plan irrigable area is depending on the available water resources, cropping pattern which is
suggested for the project area, the topographic condition and also based on the canal
system.

(d) Actual ( confirmed ) irrigable area
The actual irrigable area is the area which can be irrigated actually and confirmed
by Maintenance Office and Settlement and Land Records Department (SLRD) after the
project completion. It is normally less than the plan irrigable area. The Maintenance Office



and SLRD resurveyed the actual irrigable area based on the present water resources
condition, land utilization and other reasons such as development of town settlement,
construction of new roads, extension of the village area and etc.

(e) Irrigated area
The irrigated area is defined as the area within the irrigable area which is actually
irrigated for the season. The Maintenance Office should survey the irrigated area by using
reference materials such as irrigable area kwin map and Form-46 with cooperation of

SLRD for all variety of crops cultivated by means of irrigation system.

(f) Register data
The necessary data concerning for checking and collection of irrigation area data
is defined as register data. They are Irrigation Form B-113, SLRD Form-46, 1 A Form, 1 B

Form and Survey Form-4 and etc.

(9) Kwin map
Map showing the field plot number, holding number, Kwin number, location and
soil type classification is called kwin map. Most of kwin maps were established since
1895-96 and managed by SLRD. SLRD resurveyed and improved the kwin map when the

actual ground condition is quite different with the information mentioned on kwin map.

(h) Irrigable area kwin map
Irrigable area kwin map means the kwin map with complete information
concerning for collection and checking of the irrigable area data. These information are
canal alignment, irrigation boundary, the holding area boundary and the boundary of the
area not exercised as irrigable area such as village area, ponds and inundation area, high
land area and etc.

(i) Irrigation boundary
The demarcated line of the irrigation supply within two adjacent canal system is
called irrigation boundary. The classification of boundary line should be set as detail as it
can be clear in field. Clarification boundary is base on the canal system and general
classification is mentioned as follows.
1. Water course ( WC ) wise boundary
2. Minor wise boundary
3. DY canal wise boundary
4. Direct outlet ( MC direct ) wise boundary



If the classification of water course wise boundary is not in the field, it can be
omitted and could be started from the minor canal wise classification. For the irrigation
area take the water directly from main canal, it is also needed to classify the irrigation
boundary as direct outlet ( MC direct ) wise.

(J) Canal alignment
Canal alignment means the line demarcated on the kwin map which is represent
for each irrigation supply canal.

(2) Necessary Storing Data for Irrigation Area

Reference information for irrigation system is mainly based on Kwin map, Form-46
and B-113 which are important to be prepared for monitoring of irrigation area data.
Sample formats for each information are also attached in Tables.

Reference Information Description Respopsmle Relatlon'vylth M
Office activity
7.2. Irrigation System

Kwin map Map having its SLRD - Reference for

(Basic or Plain map ) |own boundary and Monitoring
showing plot (LULS)
number, plot
boundary and holding
number

Form-46 Register for Crops SLRD - Reference for
cultivated and Revenue Monitoring
( Also known as (LULS)
Register —2)

B-113 Register of Irrigat- Maintenance |- Reference for
ion by Watercourse Office Monitoring
and outlets (LULS)

Table-7.3 Reference Information for Irrigation System

(a) Kwin Maps
Kwin map is a reference for processing of irrigation area data and will be used as
a basic material for making of irrigable area kwin map. Plain kwin map i.e basic map is
originally prepared by Settlement and Land Records Department (SLRD) and kept in hard
copy. It shows only Kwin No, Holding No, plot number and plot boundary.



It is necessary to check the total number of kwin maps to cover the whole irrigable
area and the following points should be checked on each kwin map carefully.

(i) Kwin Number
The number of kwin map is fixed and never changed and mostly mentioned on
the right top of kwin map.

(if) Holding Number
Holding number must be mentioned clearly on Kwin map and total number of
holding can be checked with Form-46 which is also prepared by SLRD.

(iii) Plot Number
It can also be checked with plot number mentioned in Form-46.

Then maintenance office has to make holder boundary, holder and if possible
villagetract boundary on these maps. Then canal alignment has to be drawn on these
completed maps to guess irrigable boundary of each canal more precisely.And also
Kwin map showing irrigation boundary is very important and necessary for making
form B-113 ( Register of Irrigation by Watercourse and Outlets) prepared by
maintenance office so as to monitor irrigation condition. So it should be stored and
kept well and needs to be upgraded yearly.

(b) Form-46
Form-46 is a kind of cultivation register data and one of the register forms
prepared by SLRD. It is the table-form showing mainly holding number, holder name, plot
number and plot area. Form-46 have to be revised when the irrigation area of each plot is
changed in the field. It is also useful for making form B-113 through which actual
irrigation plot area can be confirmed.

It needs to ensure that total number of Form-46 have to cover the whole irrigation
area and it is same as the total number of Kwin map. And the following points should be
ckecked carefully by using Kwin map.

(i) Kwin Map Number
Form-46 is compiled and kept in Kwin number wise and Kwin number is mostly
mentioned on the first page (cover) of Form-46.



(if) Holding Number
The holding number must be mentioned clearly in Form-46 and should be
checked with Kwin map.

(iii) Plot Number

Plot number in Form-46 must be same as that of on Kwin map.

(iv) Plot Area
Plot area must be recorded acturately into the form and SLRD must ensure the
actual plot area on ground.
So Form-46 should be prepared or upgraded yearly by concerned office. And
maintenance office (1.D) should try to get all Form-46 covering the whole irrigation

area.

(c) Irrigation Form B-113

Irrigation Form B-113 (Register of Irrigation by Watercourse and Outlets) is an
important irrigation register data prepared by maintenance office(l.D). It mainly mentions
irrgated area of each watercourse for the irrigation canal system. C.I and A.C.I of
maintenance office are responsible to prepare B-113 for each irrigation season based on
complete Kwin maps on which canal alignments and their irrigation boundaries are
drawn. And C.I and A.C.I need to check the actual ground condition if possible.

For identification of irrigated area boundary and counting of irrigated area,
maintenance office has to cooperate with SLRD. It plays a vital role to consider extension
of irrgated area and analyze the water utilization data. Counting of irrigated area is very
important to prepare the weekly irrigation progress and B-113 which depends on Kwin
maps and Form-46 that are made by SLRD.

First maintenance office has to request for delivering the Kwin map from SLRD.
And it is necessary to demarcate canal alignment, holding area boundary and irrigable
area boundary especially done by C.I1 and A.C.I. If it is possible, the identification of
irrigated area boundary should be based on water course wise to get accurate Form
B-113.

Moreover according to departmental instructions B-113 should be preserved in
assistant director's office (Maintenance) for 10 years. So it should be prepared properly
and stored well for each irrigation season so that actual irrigation condition can be

monitored by knowing actual irrigated area of each watercourse of the irrigation system.



Il. Land Use Ledger System
(a) Introduction

Irrigation area data is very important in planing, design, construction and operation
stages of the irrigation schemes for the project areas and accuracy, reliability and consistency
are esential to be a reliable data. If the irrigation area data can not be maintained well in each
project, overall data will also be no value for monitoring of present condition and future
planning.

Moreover, although the Maintenance Office reported the irrigation area data as canal
wise or by other classification, there is no reference materials such as kwin map and Form-46
for checking of the accuracy and reliability of the reported data. On the other hand, the
effective irrigation water distribution also depends on the quality of irrigation area data and it
IS necessary to get the accurate data as well.

Irrigation Information Management Section, one of the five technical sections of ITC
project ( Phase — Il ), has a major activity of study on moniotoring and storage system of
irrigation information. So 1IM section first collected the reference data used in irrigation such
as Kwin maps, F-46, B-113 and progress of irrigation during the wole season and so on.

To know the present condition of irrigation area data storage system in mintenance
office and develop the proper storage system ( Database System ), 1IM section conducted field
observation to the concerned irrigation projects and had a discussion with the staff of
maintenance office. Then 1IM section has considered the expected outputs and required input
data and developed the Land Use Ledger System ( LULS ) with the cooperation of System
Development section.

(b) Objective
The objective of formation of Land Use Ledger System is to establish the systematic
storage system of irrigation area data through which irrigated area data can be checked and
monitored accurately with several kinds of format avoiding human error.

(c) Formation of LULS (Method)

The creation of data base system (LULS) is firstly based on the old data base system
(BIAD Form) introduced by Irrigation Engineering Section during phase | period and then has
been modified and developed by Irrigation Information Management Section during phase 11
period as a trial of improved storage system.

Thus, Irrigation Information Management Section took to the initiative in the
necessary data format for the development of data base system and has prepared two kinds of
data as follows.

1. Input Data

2. Output Data and its formats



After consideration of data formats, frequent discussions were made between
Irrigation Information Management and System Development Sections. According to the
results of discussions, formats had been modified again and again. After that appropriate
formats were fixed and data base system was developed. This system is created by System
Development Section based on Microsoft Access 2000. The detail explanation of this system

is described in "Operation Manual" attached as an Appendix.



Flow Chart of Preparation of LULS

Study of old system (BIAD) & Modification | ( Phase - I Period )
of itas LULS

l

Data Collection and Study of them
(F-46, Kwin maps, B-113, progress of irrigation)

l

Consideration & Preparation of out formats and
input data for the system

l

Discussion between Irrigation Information
Management Section and System Development
Section

( System Development
Creation of Database System Section )

Modification of Formats and System

( Inputting Intensive
& Extensive Area
Data of Ngamoeyeik
Project)

Test Run of the System

Check of Output Data and finalization of the
system

LULS = Land Use Ledger System



(d) Input Data
When data collection was over checking and studying of them proceeded and reference for
input data for LULS was considered and confirmed as follows:

Reference Source (or)
Sr.No. Information Necessary Data for Input Responsible Office Remark
1) ) (©) (4) ©)
1. |Kwin maps |- Canal Alignment SLRD and Before Irrigation
- Irrigable Areas Boundary Maintenance Office Season
(Just to check)
2. |Form-46 - Village Tract Name, Kwin No, SLRD Before Irrigation
Holder Name, Holder No., Plot No, Season
and Plot Area.
3. |B-113 - Canal No, W.C No, Direction of W.C,|Maintenance Office| Before Irrigation
Plot wise Irrigable Area of each W.C Season
4. |Progress of |- Plot wise irrigated area Maintenance Office| During and After
Irrigation - Date of Irrigation Irrigation Season
Table — 7.7

All of data mentioned in column (3) are needed to input except Sr. No. (1) which is necessary
only for checking input data. However number of input data depends on required output which users

need.

(e) Output data and its format
There are altogether (10) number of output formats as follows.
(1) Basic Irrigation Area Data Form (1)
(2) Basic Irrigation Area Data Form (2)
(3) Basic Irrigation Area Data Form (3)
(4) Basic Irrigation Area Data Form (4)
(5) Basic Irrigation Area Data Form (5)
(6) Basic Irrigation Area Data Form (6)
(7) Basic Irrigation Area Data Form (7)
(8) Basic Irrigation Area Data Form (8)
(9) Weekly Progress Area Data Form (1)
(10) Weekly Progress Area Data Form (2)
Detail description for each output of LULS is also attached.



(F) Advantages of LULS

1)
(2)
(3)
(4)
(5)
(6)

Noticeble advantages of LULS are as follows.
Proper reports
Monitoring and Evaluation of Irrigation Water Utilization
To monitor changes of Irrigable and Irrigated Area
Assistance for collecting water tax by easily knowing plot wise irrigated area
Reference Data for Water Distribution Plan
Digital Data in PC for long lasting storage



Description for Each Output of Land Use Ledger System

Items to be selected

Sr.No Name of Output Description
Township| Village Tract | Kwin No.| Main Canal | Branch Canal | DY Canal | DM/DO/MR Canal | Watercourse No. [Until(Date)
1 |Basic Irrigation Area Data |- Plot wise irrigation area O O O O O O O O X
Form (1) data by each holder for
each watercourse
2 |Basic Irrigation Area Data |- Holder wise irrigation ©) O ) ) @) ) ) O X
Form (2) area data for each water-
course
3 [Basic Irrigation Area Data |- Minor canal wise irrigat- O O O @) X X X X X
Form (3) ion area data for each
Kwin number
4 |Basic Irrigation Area Data |- Watercourse wise X X X ) O @) O X X
Form (4) irrigation area data by
Kwin No. for each DM/
DO/MR canal
5 [Basic Irrigation Area Data |- Kwin wise irrigation area X X X ©) ©) ©) X X X
Form (5) data by minor canal for
each DY-canal
6 |Basic Irrigation Area Data |- DY wise irrigation area X X X ) ) X X X X

Form (6)

data by Kwin No. for

each Branch Canal

O - Selected

X - Non selected




Description for Each Output of Land Use Ledger System

Items to be selected

Sr.No Name of Output Description
Township| Village Tract | Kwin No.| Main Canal | Branch Canal | DY Canal | DM/DO/MR Canal | Watercourse No. [Until(Date)
7 |Basic Irrigation Area Data [- Kwin wise irrigation data O O X X X X X X X
Form (7) for each village tract
8 [Basic Irrigation Area Data |- Village Tract wise @) X X X X X X X X
Form (8) irrigation area data for
each township
9 |Weekly Progress Area - Minor canal wise irrigat- X X X O O O X X O
Data Form (1) ion data for each DY-
canal until specified date
10 |Weekly Progress Area - Kwin wise irrigation data o o X X X X X X o

Data Form (2)

for each village tract

until specified date

O - Selected

X - Non selected

It needs to choose only the information marked with " Cconcerning with each name of output which is required to get.




Stream Flow
Stream flow measurement
Stream flow measurement can be done by:
1. Direct determination of stream discharge
(a) Area-velocity method
(b) Salt-concentration (or tracer) method
(c) Electromagnetic and ultrasonic method
(d) Moving-boat method
2. Indirect determination of stream discharge
(a) Hydraulic structures, such as, weir flumes, gated structures, and
(b) Slope-area method.

Because of difficulty to make a direct, continuous measurement of the discharge in a
stream but relatively simple to obtain a continuous record of stage (water-surface elevation)
the primary field data gathered at most stream flow measurement stations are river stage. This
approach is satisfactory only if there an adequate correlation between stage and discharge.

Discharge

The stage record is transformed to a discharge record by calibration. Since the control
rarely has a regular shape for which discharge can be computed, calibration is accomplished
by relating field measurements of discharge with the simultaneous river stage. Except in
special situations, the discharge at a section is derived from point measurements of velocity.

Area-Velocity Method

In this method, the discharge is determined from the area of cross section and the
mean velocity. The area of cross section of the river is determined from the profile of the
river bed obtained by sounding. The river cross section is divided in to a suitable number of
vertical segments (or strips). Generally, 15 to 25 segments are taken. The total discharge in
the river is computed as the sum of the discharges in various segments. The discharge in each
segment is equal to the area of the segment multiplied by the mean velocity of flow. There
are two methods of determining the discharge.

1. Mid-section method

2. Mean-section method



1. Mid-section method

VELOCITY AND
DEPTH SECTIONS

VERTICALS

15

12
Figure 1

In this method, the area of cross-section is divided into several segments, and the
mean velocity (Vm) is measured on a vertical line in the middle of the segment. The mean
depth of the segment is also taken at the middle of the segment. If b is the width of the
segment and dm is the mean depth, the discharge in the segment is given by

AQ = (b dm) Vm
where Vn is the mean velocity along middle line of the segment.
Total discharge Q=2AQ

The discharge in the end two triangular strips is usually neglected. However, for
greater accuracy the discharge in these triangular strips should also be calculated by
measuring the depth and velocity at the centroids of these strips.

2. Mean-section method

STRIP

//‘ ‘ ‘ ‘ ‘ KVELOCWYAND
VERTICALS DEPTH SECTIONS

Figure 2

In this method, the segment is taken between two vertical line on which the velocity
and depth are measured (fig. 2). The velocity in the segment is taken as the average of the
mean velocities Vi and V> determined at the two adjacent verticals. Similarly, the depth is
also taken as the average of two depths d; and d.. Thus the discharge in the segment is given

by

soeh 48] X

Total discharge Q=2AQ

This method is slightly more accurate than the mid-section method.



Determination of velocity (V)
For the measurement of discharge, the mean velocity (V) is required at various
vertical lines as discussed above. The following methods are commonly used.
1. Float method
2. Current meter method

Determination of the mean velocity (V)

The current meter gives the velocity (v) at a point. For determination of the discharge
in the river the mean velocity (V) along a vertical line is required. The mean velocity at any
vertical line of shallow river occurs at a point at a depth of 0.6 d from the free surface, where
"d" is the depth of water. However for deep rivers, the mean velocity is usually taken as the
arithmetic average of the velocities measured at depths of 0.2 d and 0.8 d from the free
surface. This later method is known as two-point method.

Example
Using mid-section method, compute the stream flow for the measurement data below.
Take the meter ratingasV =a+ b N witha=0.1and b = 2.2 for V in ft/sec.

Distance from bank (ft) Depth Meter depth Revolutions  Time (sec)
2 1 0.6 10 50
4 3.5 2.8 22 55

0.7 35 52
6 5.2 4.2 28 53
1.0 40 58
9 6.3 5.0 32 58
1.3 45 60
11 4.4 3.5 28 45
0.9 33 46
13 2.2 1.3 22 50
15 0.8 0.5 12 49
17 0
15 17
| -

verticals




Solution

Meter Velocity (ft/s)
Distance | Width | Depth deoth | Rev: Time Area |Discharge

(ft) (ft) (ft) P " | (sec) . |Meanin| (f?) | (ft¥/sec)

(ft) At point .
vertical

2 2 1 0.6 10 50 0.54 0.54 2 1.08

4 2 3.5 2.8 22 55 0.98 1.28 7 8.96
0.7 35 52 1.58

6 2.5 5.2 4.2 28 53 1.26 1.44 13 18.72
1.0 40 58 1.62

9 2.5 6.3 5.0 32 58 131 153 | 1575 | 24.10
1.3 45 60 1.75

11 2 4.4 3.5 28 45 1.47 1.58 8.8 13.90
0.9 33 46 1.68

13 2 2.2 1.3 22 50 1.07 1.07 4.4 4.71

15 2 0.8 0.5 12 49 0.64 0.64 1.6 1.02

Y 72.5

.. Stream flow = 72.5 ft3/sec

Stage — Discharge Relations ( Rating Curve )

Periodic measurement of flow and simultaneous stage observations provide data for a
calibration curve called a rating curve or stage — discharge relation. For most stations, a
simple plot of stage ( versus ) discharge is satisfactory. Such a curve is approximately
parabolic but may show some irregularities if the control changes within the range of flow or
if the cross section is irregular.

rating curve

Stage
(9)

discharge (q)



Extension of rating curve
(a) Logarithmic method

There is no completely satisfactory method for extrapolating a rating curve beyond
the highest measured discharge. The equation to the rating curve is assumed as

q=k(g-a)°
where, q = discharge
g = stage (' gauge height)

a.b.k = station constants

Plot g Versus ( g —a ) on semi-log paper and trying various values of "a" until a
straight line results.

Stage
(9)

g=k(g-a)°
g3
g2
g1

g1 Qg2 (O3 discharge (q)



(b) AVD Method

Another method of extending rating curve is based on the Chezy formula, g = AC VRS
where ¢ = roughness coefficient
s = slope of the energy line
A = cross sectional area
A

R = hydraulic radius = -5

If C\'S is assumed to be constant for the station and D, the mean depth, is substituted
for R the hydraulic radius we have

q:kA\/B,wherek:C\/E

known value of g and AVD are plotted on a graph and usually define something close to a
straight line which can be extended. Values of A\V'D for stages above the existing stages can
be obtained by field measurement and use with the extended curve to estimate of g.

Stage (9)

AVD Vs.q

AV D

AN

AVD Vs. g

Discharge (q)

INSTRUCTIONS FOR TAKING DISCHARGE OBSERVATIONS



. APPLICABILITY - These instructions are intended primarily for discharge observations
on artificial channels but they may be followed for natural streams up to about 100 feet
wide. For larger streams the procedure will be modified to suit the particular case.

METHOD. - Observations should be taken by one of the following four methods.
(1) Dby observing the surface velocity in the centre of the channel.
(1) by observing the mean velocity in the centre of the channel by means of a rod.

(1) by dividing the channel into a number of imaginary sections and observing the
surface velocity in the centre of each section.

(iv) by dividing the channel in a number of imaginary sections and observing the mean
velocity for each section by means of rods.

. SUITABILITY. — Method (i) is suitable for small channels up to about 5 cusecs and
may also be used for quick approximations for large channels. It is not an accurate
method.

Method (ii) is suitable for channels of not more than 5 feet bed width or for quick
approximations for larger channels. The bed of the channel must be reasonably even.

Method (iii) if suitable for large channels only if the bed is too uneven to use rods or is
the latter are not available.

Method (iv) should be used wherever possible to obtain accurate discharge s on channels
of more than about 10 cusecs. It is the most accurate of the four methods.

FREQUENCY OF OBSERVATIONS. — The Executive Engineer will specify the
intervals at which regular observations should be taken for all channels in his charge.
Ordinarily the following guiding principle should be followed.

Channel of 100 cusecs or more ... Weekly observations
Channel from 15 to 100 cusecs ... twice amonth
Channel under 15 cusecs ... once a month

. SITE. — The discharge site should be on a straight reach of the channel and, if possible,
where the cross section is uniform throughout. The berms should be parallel and in good
order. If necessary, berm trimming should be carried out regularly at the site. Permanent
pegs should be driven into the berms to make the site where regular observations are
carried out. On larger channels permanent wires may be set up throughout the season to
save fixing them for each observation .When observing discharges at the heads of
channels, the site must be fixed beyond the initial turbulence from the head sluice, but
above the first outlet if possible. If this is not possible, any outlets about the discharge site
should NEVER be closed for purposes of the observation as this creates an artificial
gauge. The outlets must be left open, their discharges observed simultaneously, and added
to the discharge of the main channel.



6. GAUGE. — The observer should satisfy himself that gauge is absolutely steady. Normally
the channel should run at the same gauge for at least three hours before and observation is
taken, The gauge should be observed both before and after and observation and if there is
any appreciable variation the observation should be rejected. The channel must not be
regulated before an observation to bring the gauge to an exact tenth of a foot. The actual
gauge obtaining must be read as accurately as possible. Ordinarily the nearest 0.05 feet
can be read, but more accurate readings may be obtainable if the gauge is situated in a
gauge well.

7. LENGTH OF RUN. — The length of run necessary varies with the velocity and the
method of timing employed. For artificial channels, using a watch with a second hand or
a stop watch, the following is a guide: -

Channel of 500 cusecs or more ... 100 feet
Channel from 10 to 500 cusecs ... B0 feet
Channel of last than 10 cusecs ... 25 feet

If the velocity is abnormally high, or if some other less accurate method of timing
is used, the length of run should be increased. Wires or cords should be stretched across
the channel at the beginning, middle and end of the run.

8. SOUNDINGS. — Where the channel is divided into sections for observations, soundings
should be taken at the boundaries of these sections which may or may not be of equal
width. Inaccuracies of timing mostly occur in the side sections so these are best kept
reason able narrow, while the centre sections where the bed is fairly flat may be made
wider. Normally not more than six and not less than three sections should be used.
Soundings should be taken with a rod graduated in feet and tenths, conspicuously painted
so that it can be read with ease from the bank. The rod should be provided with a broad
base to prevent it sinking into the bed when soundings are being taken. It must be held
perpendicular and the actual water surface recorded, not the top of the wave against the
upstream face of the rod.



9.

10.

11.

12.

FLOATS. — For methods (i) and (iii) surface floats are used. These may be any suitable
object such as chips of wood or twig which are clearly visible from the bank and are not
unduly affected by the wind. They should not be so large that the time of crossing the
starting and finishing lines cannot be observed accurately. For methods (iii) and (iv)
teakwood rods 1 inch to 11/2 inches diameter are used. Each Overseer should be provided
with a set of such rods of various standard lengths suitable for the channels in his section.
The rods should be weighted at one end with iron so that they float vertically with 0.2 feet
protruding above the water surface. This portion should be painted white so that it can
easily be seen. Each rod should be clearly marked with its effective length, i.e., the length
immersed. Thus a 3 feet rod will actually be 3.2 feet long but will be marked as 3.0 feet.
When taking observations the immersed-length of the rod should approximate as closely
as possible to 0.8 of the mean depth of the section in which it is used, but care needs to be
taken that the rod does not touch bottom during the run. In the side sections care should
be taken to remove any earth clods which may have slipped into the water from the
berms.

TIMINGS. — The floats or rods should be put into the stream some feet above the starting
line of the run so that they will have attained their correct velocity the time they cross the
line. To avoid ‘ personal error ’ the same observer should taken both the starting and
finishing times of the run. If the float or rod varies more than a small distance from the
centre of the section during the run, that timing should be rejected. A stop watch should
be used if available, when timings should be recorded to the nearest half second. If an
ordinary seconds watch is used the nearest second should be taken. For methods (i) and
(ii) five runs should be taken, while for methods (iii) and (iv) three runs are usually
sufficient.

RECORDING OF OBSERVATIONS. — The form shown below with Explanatory
Notes is printed in book form. A book should be maintained by every Sectional Overseer.
Observations should be recorded in duplicate in this book and the duplicates submitted to
the Sub-divisional Officer at such intervals as may be ordered by the Executive Engineer.
Fro this purpose the duplicate sheets in the book are perforated at the edge to allow them
to be torn out.

ACCURACY. - It is generally recognized that observations by any of the above methods
can only be relied on to give results accurate within to percent at the best. When
observing data and calculating the results, this should be borne in mild. It is useless to
record timings over a 100 foot run to tenths of a second or to calculate a discharge
approximating 1,000 cusecs to two places of decimals. On the other hand care should be
taken to ensure correctness of observations and calculations to the degree of accuracy
required.



INSTRUCTIONS FOR THE MAINTENANCE OF DISCHRGE REGISTER,
CURVES AND TABLES

1. DISCHARGE REGISTER

This register is intended to replace the “Report of Discharge Observations”, the use of
which will be discontinued. The register will be maintained both in the Divisional and Sub-
divisional officers. The object is to condense important discharge data for all channels into a
near and easily accessible form. Each channel should be allotted a certain number of pages in
the register, and an index maintained at the beginning of the book. For channels having
weekly discharge observations one page will suffice for one year’s observations, while two
year’s observations can go on one page for channels observed fortnightly. Care should be
taken, having regard to the number of channels in the Division or Sub-division, so to allot
pages that the available space for each channel will be completed in the same number of
years. In this way a complete record for a number of years for all channels in the charge will
be contained in one register that will be recorded permanently in the offices.

The procedure to be adopted for compilation of the register is as follows :

(@) Each Sectional Over-seer should submit the duplicate copies of the actual
discharge observations to the Sub-divisional Officer at regular intervals to be specified by the
Executive Engineer. On receipt the Sub-divisional Officer will compare the results with the
existing Discharge Tables and check the calculations of any observations he suspects are
inaccurate. He will then enter the results IN PENCIL in his Discharge Register, taking the
information from the appropriate columns of the Discharge observation. The column
headings are all self-explanatory except column 3. This figure viz. “Depth on silt”, is NOT
the result of a single sounding at a point opposite the gauge-site, but is the “mean depth of
central section” at the discharge site as recorded in the space on the left side of the Discharge
observation form underneath the space for soundings.

(b) At the beginning of each month the Sub-divisional Officer should submit to the
Divisional Office all Discharge observations for the previous month with any remarks or
recommendations as to reliability of any individual observations. In the Divisional Office the
Draftsman will enter the results IN PENCIL in the Discharge register omitting column 8, and
put up the Register and Discharge observations to the Executive Engineer who will scrutinize
the results and calculate the appropriate correction for the month in column 8 having regard
to the reliability of the individual observations. The Executive Engineer should then approve
the entries for inking, at the same time ordering any results that are obviously incorrect to be
omitted.

(c) The Executive Engineer should then return the Discharge observations to the Sub-
divisional Office, with any orders for modifications that may be necessary, notifying the
percentage corrections to Discharge Tables for the month in question. On receipt the Sub-
divisional Officer should complete this register in ink. When this has been done the
Discharge Observation forms may be destroyed or used for scrap paper.

(d) A line should be ruled across the page immediately below the last entry for each
month so that entries for each month are easily picked out. Should a channel be regarded or
remodeled a lined should be drawn immediately under the last entry pertaining to the old



channel dimensions and a brief entry giving new zero of gauge, Full Supply Discharge and
gauge should be made above the first entry pertaining to the new dimensions.

2. DISCHSRGE CURVES

The object of plotting a discharge curve is to obtain data for the preparation of a
reasonably accurate discharge table from which the discharge for any gauge of the channel
can be obtained.

The relation between the discharge and depth of flow in a channel can be expressed as
Q = C.D", where Q = cusecs, and D = the actual depth at gauge site which in a scoured
channel would be greater than the gauge reading and in a silted channel is the depth on silt. C
IS a constant and n is an index, which for irrigation channels of the usual trapezoidal form
with side slopes approximating % to 1 has average value of /3. The graph of this equation is a
curve and to draw it accurately, several values of D are required. If, however, we take the
logarithms of the factors on each side of the equation we get log Q = n log D + log C, which
is the equation of a straight line, referred to the axis of log Q and log D. n will be the tangent
of the angle which the line makes with the log D axis and log C is the intercept on the log Q
axis. As the equation is a straight-line only two values of D are required to determine it, but
as a check at least three values should be taken.

A normal plotting would be as in sketch.

lo —logC
0.9 4 n = 2R -0t
Log D
08 - _ 23411415
07 0.5682
= 16
A 0.6 4
= LogQ =nlogD +log C logQ=nlogD +logC
1 05 =1.6log D+ 1.415
0.4 | Q = 26 D'$
0.3
0.2 4
«— logC=1415 ——|
0.1
0 1 g ’
Log Q

To obtain accuracy the observations of Q should cover depths of flow over a wide
range. After plotting the log values of D and the corresponding logarithmic values of Q a
straight line is drawn through the points so obtained and the values of n and C are obtained



for the equation as shown in the sketch. By substituting various values of D in the equation
on a series of corresponding values of Q are thus obtained. Values of the gauge reading are
then substituted for the values of D and the table completed by interpolation. An example will
probably make the method clear. Let a channel have 0.3 of silt and three sets of discharge
observations taken at gauge readings of 1.8, 2.5 and 4.0 gave discharges of 49.7, 91.8 and
210.9 cusecs. The logarithms of the actual depth D and Q will then be as below.

G ( Gauge Reading ) 1.8 2.5 4.0
D ( Water depth) 15 2.2 3.7
Log D 0.1716 0.3424 0.5682
Log Q 1.6967 1.9628 2.3241

Plotting these values of Log Q and Log D as shown we get three points through which a
straight line is drawn.

It will be noted that this line cuts the Log Q axis at 1.415 from the origin which gives
the value of log C, or C = 26. To get the value of n, which from the equation is
n = 109Q-logC it is only necessary to take a point on the curve, determine its

log D
coordinates and substitute in this relation. Thus in our example take point Log D = 0.5682

and Log Q = 2.3241 (the results of one of the observations), then substituting in the equation

we getn = %8*21-4150 = 1.6. From which we now obtain the complete equation Log Q =

1.6 log D + 1.415 or expressed as an exponential equation. Q = 26 D, From this equation
we can now prepare a discharge table by working out the value of Q for different values of D

say at 0.5-foot intervals and interpolating for the intermediate depth of flow.

If logarithmically ruled paper is available, the values of Q and D can be plotted
thereon direct and this avoids the necessity of having to look up logarithms. The above
method should be used for the larger cannels carrying about 200 cusecs or more.

In the case of smaller channels it is usually sufficiently accurate to plot the direct
relation between the gauge and discharge. It should be remembered that such channels are
normally runt at or near full supply or not at all. Thus practically all observations will be
obtained at or near supply unless the channel is specially reduced for observation purposes,
which is undesirable if it can be avoided. For all practical purposes a curve which will
approximate very closely to a straight line through the points at the higher gauges may be
drawn, and this will curve down rather sharply as the lower gauges are reached cutting the
gauge axis at a point corresponding to the amount of silt or scour in the cannel. When very
few observations have been taken the determination of the shape of the curve will be assisted
if it is remembered that the discharge of an irrigation channel of the usual section at %/5™ full
supply gauge is about one half of full supply.



The Executive Engineer should use his discretion as to which method should be used
for any particular channel.

3. DISCHARGE TABLES

The data for preparation of discharge tables is obtained as described above. They are
normally prepared to show differences of tenths of feet of gauge with even feet down the left
side and decimals across the top. Tables should be prepared on foolscap size sheets, and
bound into book form. The top half of the sheet will be used for the table itself and the
bottom half for a “Table Corrections”. This latter table can be prepared for a period of about
5 or 6 years, the year being written across the top and the month down the left hand side.
Corrections for each month should be entered as the Executive Engineer fixes them. Should
discharge observations show a marked and persistent variation from the existing table new
one should be prepared with the date from which it is to take effect marked on it. A reference
to the new table should also be made in the Discharge Register. The old table must not be
destroyed until the working statistics for the period to which it applies have been compiled.

DISCHARGE REGISTER
Channel : -Dy. 4 A.B.C.
Year: - 1943
Zero of Gauge 268.89. Designed F.S Gauge 3.8. Designed F.S. Discharge 175

Depth | Area of Mean Discharge Correction
Date Gauge on Silt | Section | Velocity | Observed | Table for Table Remarks
1 2 3 4 5 6 7 8 9

1-6-43 3.8 3.65 62.8 2.84 178 175

8-6-43 3.7 35 61.2 2.80 171 169

15-6-43 3.3 3.15 54.3 2.75 149 148 |y +2% Taken By S.D.O.
22-6-43 3.8 3.6 63.5 2.90 184 175

29-6-43 3.8 3.6 62.1 2.83 175 175 |)




ORIGINAL POSSESSION BEFORE CONSTRUCTION

INTENSIVE TYPE TEST FARM _

INTENSIVE TYPE TEST FARM BEFORE CONSTRUCTION



WATER MANAGEMENT FOR TERMINAL FACILITIES
CONSTRUCTION OF INTENSIVE TYPE TEST FARM (28 ha.)
COMPLETED DESIGN AFTER CONSTRUCTION
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ORIGINAL POSSESSION BEFORE CONSTRUCTION

EXTENSIVE TYPE TEST FARM
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WATER MANAGEMENT FOR TERMINAL FACILITIES
CONSTRUCTION OF EXTENSIVE TYPE TEST FARM (124 ha.)
COMPLETED CONSTRUCTION LAYOUT PLAN
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Essential irrigation information for proper water management

Gauge readings (Departmental Instruction)

Sr. no Designation Responsibility

Frequency

1 Executive Engineer To keep the complete sets of
daily gauge slips for a season.

To copy all necessary entries into

Gauge Register.

Three or four copies to be kept as samples
for ordering the next year's supply.

Gauge Register should be preserved at his
office for 20 years.

2 Sub-divisional Officer To make suitable arrangements for the
submission of gauge readings.

If he is carrying out distribution on the gene-
ral lines approved by Executive Engineer,
he has to keep him informed of detailed dist-
ribution by prompt submission of his gauge-
reading of his own sub-division.

To keep the complete sets of

daily gauge slips for a season.

To copy all necessary entries into

Gauge Register.

Three or four copies to be kept as samples
for ordering the next year's supply.

Gauge Register should be preserved at his
office for 20 years.

3 Canal Revenue Assistant |To make suitable arrangements for the
submission of gauge readings.

To keep the complete sets of

daily gauge slips for a season.

4 Canal overseers To check the readings on gauges with the
entries made by binthas on the daily gauge
slips and to record the result of their check
on the bintha's counterfoil during routine
inspection of their sections.

5 Canal inspectors To keep constant watch to see that
channels are run at the gauges ordered and
that gauge reading are correctly recorded by
Binthas and Gauge Readers.

To keep the complete sets of

daily gauge slips for a season.

6 Binthas To take gauge readings of the channals in
his charge and record them in the gauge
book supplied.

Until the close of that season.

As frequently as possible

Until the close of that season.

As frequently as possible

Until the close of that season.

Routine inspection

A report once a month to
Sub-divisional officer on the
progress of irrigation in his
charge.

Until the close of that season.

Daily at 6 a.m.,noon, and 6 p.m.
during irrigation season.

Once a day during off season

if the channel is open.




Gauge Register

1. Location

2. Zero of Gauge

3.Full Supply Level

4 .Date of commission

5.Latest Inspection Date

6.Gauge Reader

Road -
7.Date Time eading Dlsgharge Remark
ft ft’/sec
6:00 AM
Noon

6:00PM







Working Statistics for () System
[0 X1 + s
Year: .ooooviiiiiiiiiiiiiiiiiiiinnnns

Gross
Maintenance Cost Revenue
Assessment

Length in
Canal Miles

Full Supply

Discharge Mean Discharges No. of Days Delta (inches)

Areas

Canal Remarks

Irrigable
Irrigated during Year
Designed
Working for Year
For Season
In Season
In Flow
Total
Full Supply Factor
Mean Duty
Capacity Factor
Distributaries
Total
Per Mile Distributaries
Per Acre Irrigated
Total
Per Acre Irrigated

Main Canal and Branches
Per Mile M.C. and Branches
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