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CHAPTER 1
ADMINISTRATION
I. Office Management
A. General
Office management refers to the general operational procedures used
to run an office. One of its responsibilities is to control paper
work. Another of its main functions is information management.
Office procedures can be sub-divided into two areas: (1)
Administrative and (2) Technical. The administrative side includes
correspondence, personnel, accounts, stores, house keeping etc.
The technical side is concerned with contracting, water use data,
planning, operations and budgeting, communications and similar
efforts.
B. Office Procedure
Office procedure covers the following general subjects:
1. Preparation of Estimates and Drawings;

2. Government Stores and Money;

3« Furniture, Tools and Plant and Instruments;
4. Government Records, Registers and Returns; and
5. Miscellaneous.

The above mentioned procedure covers only those items listed above
and it pertains mostly to the 0&M side of the Division and Sub-
Divisional officers' responsibilities.

The Divisional Head Draftsman is responsible for maintaining the
nine registers listed below :

1 Register of Buildings;

2. Register of Record Plans of Buildings;

3. Register of Land Plans of Channels, Buildings and
Miscellaneous;

4. Register of Record Plans for Channels including Sections

of Channels and Drains; Outlet Command Plans, and Masonry
Works on Channels and Drains;

5. Register of Land by Dehs, Occupied and Surrendered; Dehs.
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6. Register of Well Measurements;
7. Register of Bench Marks;

8. Register of Estimates for which Completion Plans are
required; and

9. Outlet Register.
II. 8tock, Toola and Plant
A. Stores

The primary objectives of stores control are: (1) to provide
adequate physical protection against loss through carelessness and
theft, and (2) to ensure that acquisitions and issues are properly
accounted for. In any event, physical protection through proper
inside and outside storage facilities and the restriction of access
to authorized personnel should be enforced insofar as practical.
A Sub-Engineer or a Storekeeper is in charge of stores.

The justification for stocking materials and supplies is to ensure
their availability when needed and to take advantage of favorable
prices.

Good management practice is to limit the acquisition of materials
and supplies to current needs insofar as practical. The advantages
of limiting acquisitions to current needs include the following:

I Reduces requirement for storage facilities;
2. Saves handling;
3. Minimizes the opportunity of loss;

4, Does not tie up funds;
5. Saves record-keeping; and

6. Ensures correct costing through direct charge to
the work in which incorporated.

Exceptions to this might be equipment, fuels and oils, lumber,
cement, and possibly pipe, either concrete, tile or metal.

The SDO does not have a full-time Storekeeper. Employees who have
access to stores should be impressed with the necessity of
accurately reporting all withdrawals. The withdrawal record may be
limited to quantities with the pricing or costing to be
accomplished by a Clerk. Six monthly reports are prepared by the
Sub-Engineer for all stores and T&P in his charge to ensure that
the records are providing the necessary controls.

2
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B. Tools and Plants

Currently the Divisions and Sub-Divisions have little investment in
equipment. Accountability or internal control over this equipment
is exercised through the use of equipment records or ledgers. Much
of the equipment is limited to vehicles, typewriters, hand tools or
other small items.

Custody control is particularly desirable for use of vehicles,
Therefore, proper log books should be maintained of their operation
and maintenance, with all entries in the log books being made by
the person who uses the vehicle. For other equipment six-monthly
inventories are necessary to ensure that all items are on hand and
are accounted for. The inventory also provides assurance that the
equipment is being properly cared for.

The SDO is required to carry out a physical check of all stock and
T&P every month in his charge.

III. Duties of the Various Officers

Duties of officers other than the Secretary to the Government are
given below:

A. Chief Engineer

The Chief Engineer is the administrative and professional head of
the Department and is responsible for the efficient working of his
Region. He 1is also a responsible professional advisor of the
Government in all matters relating to his charge. His main duties
are given in Exhibit 1-1 at Page 7 and 8.

B. Superintending Engineer

The administrative unit of the Irrigation Department is a Circle in
the charge of a Superintending Engineer who is responsible to the
Chief Engineer for administration and general professional control
of public works within his Circle. His main duties are shown in
Exhibit 1-2 at Page 9 and 10.

C. Executive Engineer

The executive unit of the Department is a Division in the charge of
Executive Engineer, who is responsible to the Superintending
Engineer for the execution and management of all irrigation
facilities. His main duties are listed in Exhibit 1-3 at Page 11
and 12.
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D. Sub-Divisional Officer

His main duties are listed in Exhibit 1-4 at Page 13.

E. Sub-Engineer

His duties are given in Exhibit 1-5 at Page 14 and 15.
F. Canal Assistant

His duties are shown in Exhibit 1-5A at Page 16 and 17.
IV. A. Land

The Public Works Department Code, the Sindh Irrigation Act VII of
1879, and other regulations require the complete documentation of
all land owned by the Irrigation Departments. The Divisional Head
Draftsman is responsible for maintaining these documents. Land
plans should be maintained in the Sub-Division to check any
encroachment on government land.

B. Land Acquisition

1. Regulations

The Irrigation Department of Sindh is governed by the Sindh Land
Revenue Act, 1870 as amended under Section 18 of the Sindh
Irrigation Act, 1879. Other references which 1lay down
administrative requirements in the Sindh are listed in Exhibit 1-6
at Page 18.

2. Borrowing Earth for Repairs

The procedure for borrowing earth is laid down in Section 31 of the
Sindh Irrigation Act of 1879. Along canals, some land is generally
left at the time of construction for borrowing earth for repairs.
However, where such land is not available, earth has to be borrowed
from the adjacent land of the owners. It is best if an amicable
arrangement is reached with the owners for borrowing earth.
However, if no agreement is reached and the earth is urgently
required for repairs, the Divisional Canal Officer can enter upon
any land adjacent to the canal under Section 9 of the Canal Act and
execute all works which may be necessary for the purpose of
repairing the canal. A proper compensation for any damaged crops
or borrowing earth should be paid to the landowner. Instructions
for borrowing earth are presented in Exhibit 1-7 at Page 19 to 22.

3. Unauthorized Use of Water
a. General

The term "unauthorized manner" refers the interference with the
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physical works of the canal and its appurtenant structures to
obtain a supply of water to which the individual(s) is not
authorized. The most common methods of illegal withdrawals of water
are:

1). Cutting the banks of the canal;

2). Erecting a bund or obstruction in the channel below an
outlet for heading up water to increase the outflow
through the outlet;

3). Putting an unauthorized outlet in the canal;
4). Enlarging the size of the outlet;
5). Taking water out of turn;

6). Applying or using water outside the boundary of the
outlet; and

7). Syphoning over the canal bank.

The above mentioned offenses fall under Section 61 of the Canal 45
Act.

These types of offences also fall under Section 430 PPC.

The SDO, on his own finding or on receipt of a written report from
his Sub-Engineer or Canal Assistant regarding illegal diversion or
theft of water, will order the outlet to be closed for repairs for
such a period as may be necessary. Ssuch actions require the
approval of the XEN under Section 28 of the Sindh Irrigation Act of
1879. 1In pursuing this course of action, the SDO will also direct
his Canal Assistant to book unauthorized cultivation and to prepare
a case for imposing penalties under the Canal Act. The Abdar will
serve a penal form upon the person responsible, if identified, and
otherwise, will prepare penal forms against all the khatedars for
the land irrigated. Within thirty days, the Canal Assistant will
visit the site with his abdar of the beat for verification. The
SDO is also authorized to report the matter to the local police to
fix responsibility for taking water in an unauthorized manner.

b. Procedure for Preparing Penal Cases

Upon receiving information or detection of an unauthorized
withdrawal of water, the SDO initiates an inquiry to identify the
person responsible for the unauthorized withdrawal so that the
entire penalty is levied on him. However, if the person cannot be
detected, then all the persons who have benefitted from the
unauthorized taking are punished for it. The Canal Assistant plays
a pivotal role in assisting the SDO in investigating the case. He
directs the concerned Abdar to book the un-authorized irrigation.

5
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The Canal Assistant and the Sub-Engineer fix the time from which
the unauthorized irrigation is to be considered. In such cases
penal action is to be taken under Section 45 of the Sindh
Irrigation Act 1879. In case the water is allowed to run to waste,
the action falls under Section 46 of the Irrigation Act.

The current penalty for unauthorized use of water in Sindh is six
times the occupiers rate in addition to the usual occupier rate
levied on the area which has derived benefits from the illegal use
of water. The charge is imposed by the Divisional Canal Officer
after hearing the offenders. Divisional Officer is competent to
take except imposing penalties under Sections of the Sindh
Irrigation Act 1879 made by Judicial Powers as Divisional Oofficers
in Sindh do not have any Judicial Powers.

ch Checking of Booked Irrigation

XENs, SDOs,and Canal Assistants are required to check during each
crop i.e. kharif and rabi some acreage of irrigated areas which
have been booked by the Abdars. This acreage to be checked is
shown in Exhibit 1-8 at Page 24.

The SDO is required to inspect from 10% to 15% of each abdars's
Xhasras in the field to make sure that the entries are correct.
The SDO also works with the Canal Assistant with regard to
complaints on the distribution of water in the watercourses. Under
the Sindh Irrigation Act VII of 1879, watercourses can be shut off
if the proper maintenance is not performed by the khatedars. It is
the Canal Assistant's responsibility to observe watercourse
conditions and to report to the SDO when they are not properly
maintained. The Canal Assistant is also required to maintain the
Irrigation Register and the Outlet Notebook. In instances where
the khatedars on the water course fail to agree on an acceptable
private share list, the XEN, on receipt of an application from any
khatedar, will order the share list to be prepared. After the XEN
approves the share list, it will be served by the abdar on all the
khatedars and enforced by the Canal Assistant.
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Exhibit 1-1
DUTIES OF CHIEF ENGINEER

The Chief Engineer is the professional head of region in his charge
and is responsible for its efficient working. He is also the
responsible professional advisor of the Government in all matters
relating to his charge. His main duties are as follows:

1. He daily monitors the river supplies available at the
headworks against his indent and keeps a close watch on
distribution at canal head-works against actual
requirements of the crops on each canal.

2. He is responsible for arranging transfers of
Superintending Engineers, Executive Engineers and Sub-
Divisional Officers.

3. He is responsible for preparing annually the portion of
the budget relating to O&M works under his charge. After
the closing of the financial year, he prepares a progress
report to clearly account for the operations of the
Department.

4. He sees that the budget allotments of the year are fully
expended commensurate with the general economy and that
large expenditures are avoided in the closing months of
the financial year to avoid lapses in budget allocation.
He ensures that any money not needed during the year is
promptly surrendered so that it can be utilized by other
Departments.

5. He examines the remodelling scheme prepared for any
channel and approves it after discussions with the
Superintending Engineer and Executive Engineer.

6. He 1is responsible for the development of irrigated
agriculture, assessment of water rates and review of
revenue receipts with the O&M Expenditures.

7. He periodically reviews the water rates to judge their
adequacy in relation to the O&M Expenditures on canals.

8. In addition to O&M works on canals, he devotes a good
deal of his time to other development works, foreign-
aided projects, project reviews and miscellaneous

meetings, including those with the Federal Government.

9. He forsees and plans the development schemes within his
region to fully utilise the Irrigation supplies available
in his region.
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10. To continnously monitor and arrange to maintain sub-soil
water level at reasonable depth.

11. To plan the execute all such schemes which reduce the
losses in the Irrigation System thereby reducing the
water logging.
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Exhibit 1-2

DUTIES OF SUPERINTENDING ENGINEER

The administrative unit of the Irrigation Department is the Circle.
A Superintending Engineer is in charge of the unit. He is
responsible to the Chief Engineer for administration and general
professional control of public works in charge of officers of the
Department within the circle. His main duties are as follows:

1.

He daily examines gauges reported at various head and

X-Regulators at hours fixed by him during each season.

He constantly issues instruction to avoid fluctuations

in in tail systems and steps in quickly to take control
during emergencies.

To inspect the state of the various works in his circle
and to satisfy himself that the prevailing system of
management for operation and maintenance of irrigation
facilities is efficient and economical.

To watch that there is no delay in the submission of
completion reports of major works. This report has to be
submitted on proper form.

To ascertain and report on the efficiency of the
subordinate offices and petty establishment and to see
that staff employed in each division is necessary and
adequate for its management.

To examine the condition of surveying and mathematical
instruments at the headquarters of the divisions.

To inspect each Divisional Office in his circle once a
year to examine initial accounts of stocks, tools and
plants, the register of works and other divisional books,
the mode of ©preparation of estimates, contract
agreements, contractor's accounts, the system of
recording plans, etc. The report of inspection should be
in tabular form. Any unusual matter or serious
irregularity should be brought to the notice of the Chief
Engineer.

To transfer and post all members of establishment within

his circle with the following exceptions:

a. Divisional Officers;

b. Officers other than above who have been
specifically posted by the Chief Engineer to a
particular post for specific works.

To arrange mutual transfers of non-gazetted establishment
outside the circle

9
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10.

11.

12.

13.

14.

15.

16.

17.

18.

Exhibit 1-2
Page 2

To collect and submit to the Chief Engineer yearly
statistics relating to expenditure and revenue receipts
for the canal system under his charge.

To serve as inter-divisional coordinator for all matters.

To exercise financial powers for estimates and other
matter as delegated by the Government.

To sanction canstruction of cattle and bathing ghats on
distributaries and minors.

To sanction estimates for compensation for damage to
crops and borrowing earth for repairs to banks of canals.

To sanction direct outlets from Distributary & Minors.
To sanction modifications in size or position of outlets.

To arrange revision of longitudinal sections of channels
in connection with their remodelling to ensure equitable
supply of water to the farmers.

To inspect irrigation facilities regularly and to note
deficiencies requiring correction. He should visit
important works, serious accidents or any circumstance
that threatens work under his charge.

To scrutinize the engineering character, design and
estimates of all important works which are approved by
him.

10
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Exhibit 1-3

DUTIES OF EXECUTIVE ENGINEER

The executive unit of the Department is the Division. A Divisional
Officer, who is usually an Executive Engineer, is in charge of the
unit. The latter is responsible to the Superintending Engineer for
the execution and management of all irrigation facilities. His main
duties are as follows:

1.

10.

He keeeps strict watch over daily gauges to maintain
constant FSL's at head and X-Regulators in his charge. He
has to keep very close laison with the upper engineer for
timely compliance of his indent.

To maintain in a good state of repair all irrigation
channels, drains, flood bunds and tubewells, workshops
and machinery under his charge.

To organize and supervise the execution of works so that
these can be suitably and economically carried out with
materials of good quality. For this purpose procedures
and specifications should followed.

To see that no work is undertaken without the sanction of
a competent authority.

To carry out systematic touring and to stay some nights
outside his headquarters, if necessary.

To report to the Superintending Engineer any serious
accident to any irrigation facilities.

To maintain and operate all canals with designed
discharges to ensure equitable distribution of water to
the farmers. He should watch that the procedures for
equitable distribution are followed by SDOs and Sub-
Engineers.

To train young and inexperienced officers by exercising
patience, tact and sympathetic treatment.

To confine official correspondence with the Sub-
Divisional Officer to the minimum so that undue
correspondence does not interfere with the performance of
field duties.

To inspect SDOs' offices once a year and to check
maintenance of records as required. Deficiencies noted
are to be brought on record and remedial measures taken
the SDO are to be observed.

11
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11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

Exhibit 1-3
Page 2

As Divisional cCanal officer, the Executive Engineer
exercises his powers under all sections of the Sindh
Irrigation Act 1879 except powers to levy penalties under
Sections 61 to 68.

To check 5% of the irrigation recorded by the Abdar in
each crop season. He can also check irrigation already
checked by the Canal Assistant.

To take action under Section 26 of the Canal Act for
settlement of disputes involving farmers' use of water by
hearing the concerned parties. 1In case the parties do
not come to an agreement, the Divisional Canal officer
shall transfer the matter to the Deputy Commissioner.

To take action under Section 46 of the Canal Act where
water supplied through a watercourse is allowed to run to
waste.

To prepare an O&M plan and budget estimates for works
under his charge.

To prepare complete reports for all completed works.

To ensure that the budget is properly utilized. If some
savings are experienced, he should return these funds in
a timely fashion for use by other Divisions.

To inspect that the maintenance standards for canals are
followed by the SDO and Sub-Engineers.

To see that there is no encroachment or the Government
land along the canals and to take action where
encroachment occurs.

To investigate new schemes, conduct surveys, prepare
estimates, obtain approval for the budget from competent
authorities, and to execute schemes after completing all
formalities.

To maintain module book for each channel in his charge

and to exercise occasional check of outlets speacially
along deficient channels and tail cluster.

12
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Exhibit 1-4

DUTIES OF SUB-DIVISIONAL OFFICERS

The main duties of Sub-Divisional Officers are listed below:

1.

10.

11.

Operation of canal in such a manner that there is an
equitable distribution of water through the outlets. For
this purpose it is important that all channels should be
run with authorized discharges at their heads and the off
taking outlets should also draw their authorized
discharges. This is possible if he keeps strict watch
over gauges and takes personal interest in regulation.

To maintain canal prisms and embankments to standards
laid down for the safety of the canals. If adequate
berms are not available, berm formation should be induced
by spurs and killa bushing.

To inspect all channels at least every month and to spend
nights outside his headquarters as prescribed. Inspection
notes should be written to point out deficiencies and
sent to Sub-Engineers for compliance.

To prepare and operate estimates for the maintenance of
canals under his charge in accordance with the work plan.

To supervise and check the work of Sub-Engineers relating
to the survey, preparation of estimates, and execution of
work entries in the measurement book according to
instructions issued by the Government.

To make payments to work charged establishment, regqular
staff, to arrange payments to contractors for work done,
and to maintain proper records of all payments.

To maintain module book for each channel seperately and
to check 100% outlets in his charge during every cropping
season.

To check 10-15% of recorded irrigation in his Sub-
Division.

To maintain the outlet register in the form shown in
Exhibit 6-3 at page 100.

To maintain stock, T&P estimates and works registers and
to perform a physical check of stores twice a year and
T&P once a year.

To maintain the irrigation register by outlet for each
channel.
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Exhibit 1-5
DUTIES OF SUB-ENGINEER

Daroghas, Tyndels and Gauge Readers are under his charge.
He is responsible to see that they observe gauges

correctlyt and report in time daily to higher officers
even if there is a breakdown or due to inclement weather.

To operate all channels to their authorized full supply
discharges and to ensure equitable distribution of water
particularly at the tails. To ensure that outlets do not
underdraw or overdraw water, H (depth of water over the
crest of outlet) measurements should be made every month.
If H is higher then designed, the outlet is overdrawing
water at the cost of downstream outlets particularly the
tail outlets. Similarly, outlets with H lower than
designed are to be reported to the competent authority
for rectification so that the outlet draws its authorized
discharge and thus equitable distribution of water is
ensured.

The main embankments of all channels according to their
performance standards as demonstrated in Exhibit 8-1 at
page 110.

To survey, prepare estimates and carry out works for
maintenance of canal embankments, new schemes and other
miscellaneous work.

To inspect all channels and outlets in his charge once a
month and to maintain the outlet book.

To carry out discharge observations at main requlating
structures once a month and of all channels at least once
each season to assure that designed supplies are being
run. Regular discharge observation helps to keep Gauge-
Discharge curves up-to-date.

To carry out hydraulic surveys of channels each year and
to plot the following parameters:

a. Longitudinal sections showing design and existing
water and bed levels;

b. X-sections at regular intervals and at changes of
sections, showing bed widths, top widths,berms,
inspection paths, embankments on either side with
inner and outer slopes, and ground levels.

C. Locations of reqgulators, falls, bridges and outlets
on the L-Section.
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10.

11.

12.

Exhibit 1-5
Page 2

To maintain inspection paths in good motorable condition.

To supervise the work of Daroghas and Beldars in his
section.

To maintain rest houses in good condition for touring
officers.

To maintain the Module Book giving details of areas like
GCA and CCA, design discharge, and dimensions, actual
gauge readings, depression head, H, and actual
dimensions.

To maintain stock and T&P registers and to keep account
of all receipts and issues.
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1.

10.

11.

12.

13.

Exhibit 1-53

DUTIES OF CANAL ASSISTANT

The Canal Assistant will be the immediate superior of
Abdars in his circle and will supervise Abdar's general
conduct and their work. He must be conversant with all
the duties of Abdar.

To check 25% of the cultivation entered by the Abdar and
to initial the entries in the field book and the field
khasra in token of his having done so. The above figure
of 25% should be arrived at by checking at least 15% of
the watercourses fully in each Abdar's beat and
exercising random checks on at least 50% of the remaining
watercourses. No watercourse that has been checked fully
in one season will be so checked in the succeeding kharif
or rabi season.

To prepare a consolidated return of weekly cultivation in
Form 99-B(E) for kharif and 99-A(E) for rabi for his own
beat and send it to the XEN through the SDO.

To prevent, as far as possible, unauthorized use of water
and instruct the zamindars about their sanctioned supply
of water.

To prevent the wastage of water.

To inspect within 30 days of their receipt all penal
forms submitted by Abdars for unauthorized use and waste
of water.

To check observations of sub-soil water level pipes and
wells once every season.

To detect all unauthorized use and wastage of water not
reported by Abdar.

To supervise the distribution of water and proper
enforcement of warabandi sanctioned by the XEN.

To scrutinize and check every share list before it is
sent to the SDO.

The supervise the maintenance of watercourses and to
initiate action for their repairs where necessary.

To watch the irrigation in his Sub-Division and report
excessive or short requirements of water.

To inspect all repairs to watercourses and field channels
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14.

15.

carried out under Section 25 of the Canal Act and to see
that the work is done satisfactorily.

To inspect the Abdars' records and to see that they are
kept according to rules.

To maintain all his records according to rules and in
good condition.
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13.
14.
15.
16.
17.
18.

Exhibit 1-6
REGULATTONS GOVERNING THE OPERATION OF IRRIGATION SYSTEM

Public Works Department Manual, Revised edition 1990.

Sindh Service Efficiency and Discipline Rules.

Sindh Service Leave Rules.

Sindh Civil Service Act, 1973 (Probation, Confirmation and
Seniority Rules, 1975).

West Pakistan Rules, 1955 (Temporary Establishment Rules,
1958).

Sind Tribunal Act 1973 and Appeal Rules.

Sind Financial Rules Vol. No. 1.

West Pakistan Delsgation of Financial Powers, 1962.

Central Financial Rules.

Delegation of Powers, under the Financial Rules and the Powers
of Reappropriation Rules 1987 of Sindh.

CPWA Code.

The Punjab/Sindh/NWFP/Balochistan Land Revenue Act, 1967 (Act
XVII of 1967) as amended.

The Sindh Irrigation Act of 1879.

Manual of Irrigation for Canal Assistant and Abdars in Sindh.
Sindh Canal Rules.

Composite Schedule of Rates, 1988.

Specification for Materials and Construction 1967.
Specification for Execution of Works, Vol. 1, Part 11, 1967.
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Exhibit 1-7

Instructions for Borrowing Earth for Canals

The banks of distributaries do not require much earth for repairs,
however small quantities of earth are necessary for routine annual
repairs and at intervals of 5, 10, or 15 years when erosion of the
banks and slopes by wind and rainfall require making up the
section. As a general rule, no spare land for borrow-pits has been

acquired along the distributaries of the Sindh canals. The
practlce has been, and still is, to procure earth from borrow-pits
dug in privately-owned lands along the channels. When standing

crops, ploughed fields, sown crops, and ploughing operations have
not been interfered with, the owners or cultivators of the adjacent
lands have usually ralsed no objection provided the land has been
restored to a fit state for cultivation. However, when these
conditions have not been fulfilled, discontent, opposition to
procuring earth and claims for compensatlon have occasionally
resulted. If borrow-pits damage the standing crops, compensation
is to be paid under Section 34 of the Sindh Irrigation Act of 1879.

Earth is normally procured from private lands because the
acquisition of sufficient land to meet the requirements of canal
maintenance would be enormously costly. In addition, such lands
that were acquired would remain uncultivated causing farmers to
permanently lose possession of valuable farmland. Therefore, it is
desirable to regulate the present procedure so as to minimize
interference with farming activities and standing crops.
Observation of the following rules when excavating earth from
private-lands for maintenance of canals and channels:

1. Earth is in no case to be obtained from privately-owned
land on which crops are standing or which has been
ploughed for cropping, except in the case of breaches or
prevention of accidents when the procedure laid down in
Section 9 of the Sindh Irrigation Act should be followed.

2. Borrow-pits area should be 1left in a clear, level
condition fit for ploughing by the time the ground has to
be prepared for the next crop. Borrow-pits should not
exceed one foot in depth measured from the original
natural surface level, nor should new borrow be excavated
from existing borrow-pits except at the special request
of the owners in writing. Particular attention is called
to the above.

3. Local Officers are warned to guard carefully against avoidable
damage caused by scheduling excavation at times when
agricultural interests will suffer. The procedure in these
cases must not be left to irresponsible subordinates. The
Divisional Officer will be held responsible for proper and
timely arrangements being made which will ensure compliance
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with these rules and minimize losses to the cultivators.
When an owner refuses to allow borrow-pits to be made in his
land, action should be taken to pay compensation for such
land.

Compensation for damage done to land must always be offered in the
following cases:

1 Destruction of standing crops
2. Removal of earth from ploughed or sown land
3. Compensation must be paid when demanded by the zamindars, for

prevention of cultivation for a certain time.

Except in the case of paragraph 1 (i) of Article 4.10, it is
possible under careful management to execute work at such times and
in such a manner as will obviate demands for compensation.

When earth has been removed from private lands, the sides of the
borrow-pits should be ploughed down and the bottoms ploughed over
so as to make cultivation easy for the owners. These orders should
be strictly and promptly complied with.

In tendering compensation for all damage done to land the following
general principles should be observed.

Compensation is chargeable to the minor head "Maintenance and
Repairs, (1) Headworks, (2) Main Canal and Branches, etc., L(iii)
Borrow-pits Compensation." and must be provided for in a separate
estimate so as to maintain an easily accessible record of
compensation paid. The repairs estimate should contain a note to
the effect that a certain amount will probably be required for
compensation. Compensation in each of the three cases mentioned
above should be assessed as follows:

1. Destruction of standing crops: The average out turn, as
recorded at last settlement in the Assessment Reports
multiplied by the probable market price of the next harvest
less any fluctuating rates such as Occupiers Rates, will be
the amount fairly payable in ordinary occasions. 1In the case
of minor crops, the value of which is not worked out in the
Assessment Report, the rates given 1in the Statistical
Statement TIII-E should be used. Average crops should
generally be treated as 16 anna crops, but for very poor crops
the compensation should be reduced proportionately. Provided
a crop is in good condition, its value as a matured crop
should be paid irrespective of the stage of its growth.
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2. Compensation for the removal of earth from ploughed or sown
land: The cost of ploughing plus rent for a half or whole
year, as the case may be according to whether the land is
single or double cropped, plus 15 per cent later on account of
loss or profits for ploughed land occupied by borrow-pits. If
sown, an average or good crop rate should be paid according to
the quality of the land as described under (a) above.

e P2 Compensation for prevention of cultivation for a certain time:
Oon single cropped land cultivated by the owner, the
compensation should take the form of one year's rent counting
from the ordinary date of preparing the land for the crop not
sown, plus 15 per cent on account of disturbance.

on double cropped land, if neither crop could be grown,
compensation should be paid as in the case of single cropped land
at the loss of rent for the two crop plus 15 per cent. If only one
crop is prevented, the compensation paid should bear the same
proportion to the total rent that the value of the crop not grown
bears to the total value of the two crops. The amount of net
profit is not always easy to determine, as the 1land revenue
assessment, though based theoretically on the rent, is but a poor
guide to a Canal Officer in assessing the rent. In the case of
land cultivated by the tenants having a right of occupancy, the
compensation should comprise a fair allowance for the rent they pay
the owner, together with an additional allowance for loss of
profits from cultivation. Each Divisional Officer should frame
once for a period of five years an estimate of the rentals to be
assumed for single and double cropped land (1) irrigated by canals,
(2) irrigated by wells, and (3) unirrigated. Such estimates should
be prepared with the help and advice of the Collector and should be
submitted to the Superintending Engineer for approval.

In all cases where compensation is due, payment must be made
promptly and the Divisional Officer should satisfy himself that
such compensation is actually paid to the persons to whom it is
due.

General Remarks: The above instructions regarding the award of
compensation will serve to make it very clear that the best course,
except in the case of emergent breaches, is to execute repairs at
times when no damage will be done to crops, no interruption caused
to cultivation, and no loss caused to the cultivators. For this
procedure, exercise of foresight is required coupled with careful
consideration for the cultivators.

When earth is obtained from privately-owned lands, the work should
be executed expeditiously, the pits and sides of the same ploughed
over quickly so that the land may be occupied for the shortest
period possible. Careful attention to these instructions by the
Divisional Officer and the Sub-Divisional Officers is necessary.
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The ploughing up of borrow-pits as described above may be done
through a contractor or by daily labour, but under no circumstances
should this be done by the owners or occupiers of the land from
which spoil has been taken. The amount of compensation required
should be estimated based on the superficial area of the borrow-
pits and not on the quantity of earth to be excavated.

22




image36.jpeg
-EXHIBIT I - 8.

LIMIT OF PARTAL FIXED FOR OFFICERS FOR IRRIGATION DEPARTMENT SINDH.

S. No. Rank of Officer Kharif Crop. Rabi Crop.

01 Executive Engineer. S % booked 5 % booked
irrigation on irrigation on
abdars field abdars field
khasra. khasra.

02 Sub-Divisional 10 - 15 % booked 10 - 15 % booked

Officer. irrigation on irrigation on
abdars field abdars field
Khasra. Khasra.
03 Canal Assistant. 25 % booked 25 % booked

irrigation on
abdars field
khasra.

irrigation on
abdars field
khasra.
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CHAPTER 2
OPERATIONS

I. Purpose of the Canal System

The purpose of an irrigation system is to deliver water of an
appropriate quality in the specified quantity and at the specified
time and place for optimizing agricultural production in a given
area; therefore, considerable emphasis must be placed on
measurement and control of the water in transit through the system.

The day-to-day management of water requires that water distribution
be known from day-to-day, hour to hour throughout the conveyance
system. The demands from indenting canal officers must be met from
the actual flows available in the canal or from reserves maintained
at pre-selected points. Discharge and gauges (water surface
elevations) are the two measurements recorded daily at regular
hours. This ensures equity as well as accountability. Knowledge how
the water is being distributed helps in maintaining cordial
relations between the irrigation staff and the water users. It
eliminates waste and harmful Irrigation practices. It allows un-
interrupted delivery and maintains proportionality. Improvements
and changes must be made in light of the records so maintained over
long periods. Systems cannot remain static; change for the better
is always applauded. However the final test of any Irrigation

system is the TAIL CLUSTER where sanctioned flows should be
available to the water users round the year.

II. Problems on Canal 8ystems in Sindh

With the passage of time, problems have developed on some of the
canals; these are discussed below.

A. Changes in Cropping Patterns

Most of the canals were principally designed for irrigation of
cotton, wheat and other crops with 1low water requirements.
However, there has been a growing tendency among farmers to switch
over to cultivation of paddy and other cash crops. This change in
cropping pattern has resulted in canals carrying higher discharges
than their designed capacities. Conveyance of higher discharges
has resulted in higher full supply levels and consequent reductions
of free board, erosion of berms, and widening of channel sections.
In extreme cases, the high discharges required for paddy
cultivation have jeopardized the safety of channels to the degree
that remodelling of these channels is required. Also higher
discharges have taxed the capacity of bridges and regulators to
pass flows. Some bridges have submerged decks and now behave as
syphons. In addition, the danger of waterlogging due to higher
full supply levels is looming large in low lying areas.
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B. Conversion of Lift Irrigation to Flow Irrigation

Some of the areas of 1lift irrigation have been converted to gravity
flow irrigation. Consequently discharge has been increased by
raising full supply level resulting in erosion of berms, lowering
of freeboards and exposure of seepage gradients in certain reaches.
Raising and widening of the banks of such channels is required to
restore the banks to established standards and specification.

C. Siltation of Channels

Due to the flat land slopes prevalent in Sindh, the channels,
particularly the distributaries and minors, have flat water surface
slopes and low flow velocities. These conditions result in
recurring siltation of channels. On some channels the siltation
process is so rapid that silt clearance has to be carried out three
or four times a year. This silt removal is generally done by manual
labour during short channel closures that last for two or three
days. On bigger distributaries mechanical means such as draglines
and dredges are sometimes applied so that silt can be cleared
without closing the channels.

Use of dredges is limited because they pump out about 60% of the
valuable water along with about 40% of the silt from the channels.
At only a few sites can this volume of water be discharged without
causing problens.

D. Weed Growth

In most of Sindh channels, there is a chronic problem of noxious
weed growth. The flat gradients, fertile lands and shallow depths
prevalent in this region create a particularly favorable
environment for weed growth. These weeds choke the channels and
obstruct the flow of water.

Prevention of weed growth is possible by preventing the weeds from
spreading while effective control lies in timely action by one or
a combination of methods suggested below during canal operation and
particularly during the closure period of canals. Eradication, if

done in early stages is not costly and is effective. Aquatic weeds
can be sub-divided into three types :

1. Floating - grows on the water surface in silt free
waters;

2. Submersed - grows on submerged portions of the channel;
and

3. Emergent - grows near the waters edge and affects high
flows.

Four approaches to weed control are the chemical, mechanical,
manual and biological.
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1. Chemical - Chemical control is not a complete cure and
requires periodic applications to keep weeds under
control. Herbicides are also costly to apply on large
canals and must be used carefully to avoid environmental
damage. Chemical controls are divided into the following
categories:

a. Contact - destroy plant cells they touch;

b. Soil sterilants - when present in the soil, these prevent
the growth of green plants; and

c. Systemic - these are absorbed by foliage and transmitted
throughout the plant.

2. Mechanical - Devices for mowing, crushing, and cutting
weeds are effective but costly.

3. Manual - These methods are laborious but less hazardous
than chemicals and less costly than mechanical means, if
employment of local labour is properly planned, and
properly supervised. When feasible, fires also help in
retarding the growth of weeds.

4. Biological - Herbivorous fish culture is inexpensive but
may have adverse affects on local fish culture.

E. Erosion and Belly Formation

Another problem peculiar to main canals in Sindh is erosion and
belly formation at downstream of cross and head regulators
speacially below tightly flumed structures. Due to the increase in
canal discharges and full supply levels, the discharge per foot
width increases thereby upsetting hydraulic conditions to form wide
bellies. This adverse effect has been most prominent on the Rohri
Canal in the past few years. The erosion problem in the head reach
was controlled by constructing a subsidiary weir below the head
regulator at RD 15 and reducing the discharge per foot width by a
phased program of construction of by-pass structures.

F. Particular Problems On Canal Systems

Each canal system over the years has developed problems particular
to that canal system. The Superintending Engineer in charge of the
circle should initiate preparations of detailed schemes and obtain
funds for rehabilitation. :

Nara Canal is a problematic channel of the Sindh Irrigation System.
Originally it was an inundation canal which was extended to convey
controlled discharges from Sukkur Barrage. At the time of its
modification, no steps were taken either to control silt entry into
the canal or to improve its alignment. Its head regulator crest is
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low, thereby drawing water heavily laden with silt from the river.
The hydraulic slope of the channel in the head reach is very steep
and has caused degradation in the bed. The steep slope causes silt
to move downstream where it enters the Jamrao and Khipro canals at
off-taking regulators. Because the Nara Canal cannot be fed its
designed discharge, the Jamraoc and Khipro canals suffer from
chronic water shortages as well as suffering from heavy deposition
of silt. The present FSLs in the Jamrao and Khipro canals have
risen 10 feet and seven feet respectively above their full supply
levels.

Studies for rectifying the above mentioned defects on the Nara
Canal have been undertaken. The flow reglme in the canal requires
improvement to control scour problems in the upper reaches and
unstable meandering in the lower reaches. Besides increasing its
discharging capacity from 13,500 to 20,000 cusecs for short
durations when sufficient water is avallable in the river,
proposals have been formulated to control sedimentation problems of
the lower off-taking channels.

III. Regulation of River Supplies

The Director Regulatlon receives daily information regarding river
inflows at the rim stations. He also receives information regarding
releases for the storages. He firms up the irrigation requirements
of the three barrages on daily basis and places the indent for
releases of these supplies from the storages after taking into
account losses and gains enroute. He further ensures that the
releases are being made according to his indents which are placed
in light of the allocations provided to the provinces under water
accord of 1991.

Durlng the flood season he obtains the flood discharges of all the
rivers at rim stations, prepares a forecast for the expected flood
in the province of Slndh The Flood Warning Center works under him
during the flood season. Information regarding the flood dlscharges
and flood heights against the flood protective embankments is
monitored in the Cell on four-hourly basis.

IV. General Operating Procedures For Canals In Sindh

Operating procedures for the Rohri Canal are described in Exhibit
2-1 at Page 35 as an example. Along the same lines, the other
Superintending Engineers will have such instructions for each canal
system under their control.

V. Flow Limits

The following flow limits for canals should be observed:

1. The maximum inflow should not exceed 1.2 times the
designed discharge.
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2. Under no circumstances, should the designed free board be
encroached by more than 50%. If the limit of operating a
canal at 1.2 times the designed discharge reduces the
freeboard to less than 50%, the flow limit should be
reduced. !

VI. Canal Filling and Drawdown

Except in emergency conditions, the discharge in a canal should
never be changed rapidly. A rapid rise or fall in the water level
of a canal is the major cause of caving of berms and banks in main
canals and branches. On the basis of experience, rates of rise or
fall for different canals should be limited to about a 10% change
in discharge in three hours. On occasion, flows are adjusted every
six hours with the change limited to 20% of the total change in
flow to be made.

VII. Emergency Conditions

The XEN must establish written instructions covering the
responsibilities of all personnel in the Division and defining the
actions that are to be taken in emergency situations. The
instructions should include the following points:

1. Who is to be notified and in what order;

2. What actions individuals should take (for example, gates
to be opened or shut);

3. Where to reach a signaler or telephone operator for
communicating with higher authorities;

4, How to warn local populations of imminent breach and
flood dangers;

5. How to mobilise work gang(s), equipment, materials, etc.
to carry out rapid repairs; and

6. Other items required to end the emergency and to provide
for the health and safety of the people.

Exhibit 2-2 on Page 39 is an example of general instructions for a
breach on any canal system in Sindh. Similarly instructions can be
issued by the Executive Engineer for necessary steps to be taken by
the SDO and the Sub-Engineer in case of breaches in the canals.

Mr. Allah Wasayo Bhatti, Chief Engineer has written a very useful
book based on his vast experience in closing of breaches entitled
"Breach Closing Operations". The book is recommended to all field
officers specially young entrants in the Department.
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VIII. Communications

A telegraph network was installed by the Sindh Irrigation
Department in 1932 for communication between its canal stations and
officers. This system is a land-line, ground return type on which
messages can be exchanged by Morsekey by the method of key and
sounder. This comprises a single G.I. wire insulated with common
porcelain, telephone pin insulators and hung on 20 foot-long poles
at intervals of 500 feet. At each canal station, the
telegraph/telephone line is provided with a ground wire placed in
a hole in the ground that is filled with brine solution.

Each telegraph station is equipped with a single current Morse-key
and sounder in a single box connected to a line DC power supply and
earth. The Morse key is used to transmit messages in Morse Code
and the sounder clicks out incoming messages, i.e., it gives an
audible indication of Morse dots and dashes. This arrangement is
known as a simplex sounder circuit and provides facilities for
station "A" to communicate with station "B" or vice versa in series
but not simultaneously. Some stations have more than one incoming
and outgoing line, called junction stations.

When any station has to establish communication with another, the
Signaller, or Tar Babu as he is called in the Irrigation
Department, at the calling station operates his key and transmits.
All stations receive the signals by the clicking of their sounders.
The called station is distinguished by a code letter and thus the
called station signaller responds and takes down the message.

The major function of the canal telegraph is to transmit gauge data
and operational and administrative messages between various offices
of the Irrigation Department including the Chief Engineers offices
at Sukkur and Hyderabad.

IX. Maintenance of the Gauge Register

For each regulator where a gauge reader is posted, he must maintain
a gauge register. Daily morning and evening (timings should be
given by officers) gauge readings and discharges should be noted
for the parent channel (both u/s and d/s) and the offtaking
channels. He should also maintain a file in which instructions
issued by the XEN, the SDO and the Sub-Engineer are filed. Time of
receipt of instructions should be noted in the register. All

officials who inspect the canal and regulators should sign the
gauge register.

Problems with gate hoists and other equipment should be noted in
the register and brought to the notice of the inspecting officers.
The dates when hoists and the gears are greased should also be
noted in the gauge register.
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X. Use of Karries and Needles for Regulation

A. Karries

Karries are horizontal wooden logs usually five to six inches
square. These are inserted in slots located in the piers. Their
length is generally limited to 10 feet. They are fitted with steel
bars at their ends so that they can be lowered or raised under
water with special wooden-handled forks.

B. Needles

These vertical wooden logs are placed side by side across the width
of regulators. The crest of the regulator is raised so that the
lower end of the needles rests against it and water pressure holds
them in position. The purpose of karries and needles is to raise
the u/s water level so that the discharge into the offtaking
channels can be increased or decreased.

Karries do not allow changes in water level of less than six
inches. Another disadvantage of karries is that they cause
sedimentation wu/s and offtaking channels do not <carry a
proportionate gquantity of silt particularly if the angle of
incidence of the offtaking channel is large.

If water is to be lowered using karries, then the karries in the
central bay should be pulled out. This allows higher velocity
water to remain in the center so that eddies formed in the
tailwater pool remain away from the banks. However, if the water
level is to be raised, the karries should be placed in the
abutments. If there is leakage between the karries, this can be
controlled by dumping dry cow dung. It settles in the leakage
spots and stops the leaks.

Needles are used in combination with bridges. The bridge deck
provides an easy surface to work from. Needles should be placed in
the canal starting at both banks and working towards the center.
This keeps the flow pattern more uniform in the tail water area.
An advantage of needles is that they allow an infinite number of
adjustments of water level.

A disadvantage with the use of needles is that they collect
floating trash in the bays. This has to be removed with a cleaning
form, often daily. The use of karries and needles is a relatively
easy and cheap way of regulation. However to establish a stage-
discharge relation is difficult with the use of these devices. For
this reason, these methods are seldom used at present.
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A. Frequency

Field inspections should be regularly conducted by the Canal
Officers as part of normal duty. The inspections are confined to
general and specific observation of the canal under inspection so
that deficiencies can be noted for rectification. The inspection of
a running canal is 1limited as neither the prism nor canal
structures can be observed except those parts which are above the
water surface. Nevertheless, regular inspections are useful and
reveal a good deal about the general condition of the channel,
particularly the embankments, free board conditions and operating

conditions. Field inspection requirements by the various officers
is given in the Exhibit 2-3 at page 40.

A recommended inspection schedule is presented below for various
categories of officers:

Name of Office Frequency of Inspections

Sub-Engineer All channels in his charge at least twice a
month.

Sub-Divisional All channels in his charge at least once in two

Officer months

Executive Engineer All channels in his charge every three months.

Superintending

Engineer All channels in his charge every 12 months.

Chief Engineer All main canals and branch canals in his
charge every 12 months. He should also
inspect all accidents on main canals and
branches.

The Sub-Engineer should notify his Sub-Divisional Officer if any
action is required based on observations made in the field. The
Sub-Divisional Officer should write an inspection note to the
concerned Sub-Engineer to authorize action on the points raised.
A copy of the inspection note should be sent to the Executive
Engineer indicating points on which any action is required by the
latter.
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B. Category of Channel Conditions

The Executive Engineer and the Superintending Engineer should make
detailed inspections and write complete inspection notes. Any

deficiencies in bank width and freeboard should be categorized as
below:

Condition as Percentage
Category Definition of Designed Value
Bank Width Freeboard

I Critical < 40% < 50%
IT1 Poor 40 - 70 50 - 75
IIT Fair 70 - 90 75 - 90
IV Good ’ 90 -100 90 -100
Category I requires immediate action
Category IT remedial measures can be delayed for one
season
Category III deteriorating condition; monitor
situation
Category IV no action required.

In case seepage gradient is exposed, the reach should
receive attention under Category-I

Follow up action on the points raised in the inspection note is
necessary as are further reports to the officers concerned on

canals where action is authorized or where deterioration is being
monitored.

XII. Annual Inspection

Annual closure of the canal system is done for about three weeks
every year for repair of headworks and canals. A tentative schedule
for closures of headworks and associated canals is given below.

Name of Headworks Period of Closure

1. Gudu Barrage All Channels Non-Perennial
2. Sukkur Barrage Jan 6 - Jan 20

3. Kotri Barrage Dec 25 - Jan 10

The most important inspections are carried out by Canal Officers
during these closure periods. An inspection program for this
period should be developed by the Superintending Engineer and the
Executive Engineer and inspections should be carried out with
dispatch. Based on information collected during inspections, a
two-phased action program should be implemented.

32




image1.jpeg
GOVERNMENT OF SINDH

OPERATION AND MAINTENANCE

MANUAL
VOLUME - II

IRRIGATION AND POWER DEPARTMENT

APRIL 1993




image46.jpeg
A. Phase-1I Program

Works which are of an essential nature and can be carried out
during the current closure should be given first priority.
Estimates for these works should be generated after completion of
preliminary surveys and investigations. The work should then be
conducted upon receipt of approval from the competent authorities.
Such works include berm trimming, site clearance, repairs to
damaged pitching downstream of falls and regulators, killa bushing
and brushwood spurs, erosion protection around abutments and piers
of bridges, regulators and falls etc. Gallop tenders should be
invited and works completed during the closure periods.

B. Phase-I1 Program

Such works as cannot be carried during the current closure due to
time consuming surveys or other reason should be deferred until the
following year. For such works data should be collected and
necessary surveys carried out for framing estimates which are then
to be sanctioned by the competent authorities. The formalities of
calling for tenders and of allotment of work should be carried well
in advance of the commencement of the closure period. The
contractor should mobilize his forces and position all materials so
that work can proceed as soon as the closure commences. If any
part of the work cannot be completed during the closure period, it

should be protected from damaging canal flows. Such incomplete
work should be resumed during the next closure period.

Portions of the closure period works may require use of machines.
Therefore, the mechanical division should be given sufficient
notice so that they can allocate the necessary machinery during the

closure period. A general check list of items for field and annual
inspections is shown in Exhibit 2-4 at page 41.

XIII. Inspection of Major Works.

Where a large work is in progress, the Sub-Engineer should submit

a daily inspection report in the form shown in Exhibit 2-5 at page
45.
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Exhibit 2-1
OPERATING PROCEDURE FOR ROHRI CANAL SYSTEM

I. General

The Superintending Engineer Rohri Canal Circle stationed at
Hyderabad holds overall responsibility for regulation and
distribution of water in Rohri Canal through his five Executive
Engineers and seventeen Irrigation Sub-Divisional Officers.

The Nasir Division is the tail division on the Rohri Canal. The
Executive Engineer Nasir Division, on written advice from his Sub-
Divisional officers, submits his indent, written in terms of gauge
(stage level), to the upper Executive Engineer as given in the
table. -

STATION INDENTING COMPLYING MODE OF NORMAL DURATION

OFFICER OFFICER INDENT OF COMPLIANCE

1. Rohri Canal XEN Rohri XEN Sukkur Gauge Immediately
Head Ex @ Moro Barrage under
Sukkur Barrage S.E. Barrage
Gates Circle

at Sukkur.
2. Nasrat Br Head XEN Nasrat XEN Rohri --DO-- With in 24 hrs

RD.329 R.Canal @ Nawabshah
(Kandiaro X-Reg)

3. D/S Phul Fall XEN Dad @ XEN Rohri --DO-- With in 48 hrs
RD443 R.Canal Nawabshah

4. D/S Sakrand XEN Hala XEN DAD --DO-- With in 48 hrs
X-Regulator @ Hala

RD647 R.Canal

5. Oderolal X-Reg XEN Nsir XEN Hala --DO-- With in 72 hrs
RD.891 R.Canal @ Hyd:

6. Nasir Br: Head XEN Nasir XEN Hala --DO-- With in 72 hrs
Oderolal X-Reg @ Hyd:
RD.891 R.Canal

The Executive Engineer Rohri Division in charge of the Rohri Canal
passes the indent on to the Executive Engineer Barrage Division who
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immediately complies with the indent as per regulation rules. The
Executive Engineer Rohri also endorses a copy of his indent to the
Chief Engineer Sukkur Barrage, Superintending Engineer Khairpur
Irrigation Circle, and Superintending Engineer Rohri Canal Circle.

The Executive Engineer, while firming up his written, indent keeps
in view other influencing elements like safety margins, rainfall
forecast, and low or high periods of crop demand. He has full
power to overrule the advice of his Sub-Divisional Officers if he
feels they are under indenting or over indenting.

It also falls within his duties to maintain the pond levels at each
cross-regulator and to avoid fluctuations in levels during
regulation. During short supplies, he has to take timely action,
in consultation, with the Superintending Engineer to initiate
rotations. Similarly in time of emergencies like sudden cloud-
bursts or canal breaches, he should ask for the immediate operation
of escapes and discharge reduction at rates that will not cause
slips or sloughing down of side slopes.

The Superintending Engineer Rohri Canal Circle keeps strict watch
over gauges to assure that demands of lower Executive Engineers are
met in time by the upper Executive Engineers. He watches that the
upstream levels are maintained at each cross-regulator by his Xen's
as per his standing instructions. Similarly downstream water
levels at the regulators, particularly the old ones, are also fixed
so that the head across the regulators does not exceed the safe
limits. The SE has full powers to alter the indent of any of his
Executive Engineers. He is also responsible for confirming all
indents made by the Executive Engineer Rohri Division to the
Executive Engineer Barrage Division by giving copies to the
Superintending Engineer, Sukkur Barrage Gates Circle. Copies are
also endorsed to the Chief Engineer Sukkur Barrage to keep him
informed of all changes in gauges of canals at headworks.

Indents by all Irrigation Officers at all levels are recorded in
separate books.

II. Management of Canal Levels

A. General Guidelines

Rohri Main canal is very sensitive to water fluctuations and

therefore great care is required in raising and lowering water
levels in it.

1. The normal rate of raising and lowering is 0.1 foot per
hour; normally this rate should not be exceeded. For major
changes of over one foot, the rate maybe increased to 0.2 feet

per hour. ©Under extraordinary circumstance requiring
reductions of more than 2 feet, the rate should be 0.3 feet
per hour.

35




image49.jpeg
2. In the case of a breach or mishap, the maximum rate of
reduction can be increased up to a limit of 0.5 feet per hour.

3. The maximum rate of reduction is to be allowed at the
higher level of the canal and maximum rate of increase to be
allowed from the lower level of the canal. This principle
should be carefully adopted.

B. Operation of the Gates

While raising or lowering the water level in the canal, all the
gate should be lowered or raised gradually and uniformly to avoid
concentration and uneven distribution of flow. For example if the
gates are to be lowered or opened by 0.5 feet, then each gate
should be first lowered or opened by 0.1 foot at a time until the
target of 0.5 feet is achieved. It is undesirable to raise or
lower any gate by 0.5 feet at a time.

Cs Requlation of By-Pass Structures

Due to increases in the discharge of Rohri Canal, the original
regulators could not pass the increased discharge. Therefore by-
pass regulators have been constructed. To avoid siltation of the
by-pass channels, the performance of these regulators should be

observed at various gate openings until conditions in the channel
stabilize.

D. Operation of Escapes

There are three escapes located on Rohri Canal at RDs 328.456
(Kandiaro Cross Regulator), 617.772 (Chanesar Cross Regulator) and

890.950 (Oderolal Cross Regulator). In operating the escapes, the
following instructions should be followed:

1. The designed capacities of escape channels which leads
water from the main canal to the river vary from 30% to 50% of
the capacity of the parent channel D/S of the cross-
regulators at that point. If the existing escape channels
have less capacity, then these capacities should be increased
to meet the above mentioned criterion.

2. The escape channel should be inspected by the XEN himself
every year.

3. Working L-sections of escapes should be prepared and
submitted to the Circle Office by November 1 and March 1
every year.

4. The escapes should be operated with the permission of the
XEN in-charge.
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5. The gauges and discharges of the escapes should be
reported daily along with the gauges of the main canal.

6. During rains or any mishap, the escape should be
immediately operated by the SDO to give relief as soon as
possible. The XEN and all concerned should be informed of
this action.

Requlation of Rohri Canal Due to Mishap.

1. In case of a mishap in the main canal, the SE should take
control of the situation and issue clear instructions to avoid
any confusion. All verbal orders should be confirmed in
writing.

2. All messages concerning mishaps should be communicated on
top priority basis and acknowledged.

3. The escapes situated upstream of the mishap/breach may be
immediately operated to the maximum safe capacity by the SDO
and XEN without waiting for the orders of the SE. The latter
should be informed after taking action.

4. Heading up at cross regulators to the maximum permissible
safe 1limit of head across the regulator should be done under
the directions and orders of the SE.

Shortage of Supplies and Distribution.

1. If the full indent of Rohri Canal cannot be met, the
shortage in discharge should be regulated by the SE.

2. The XENs should prepare a program on a weekly basis for
rotational running of the channels in their Division. This
program should be approved by the SE before implementation.

3. The publicity of the operational program should be done
through the public media including radio so that the farmers

are kept informed of the running of the channels in their
areas.
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Exhibit 2-2
EMERGENCY INSTRUCTIONS FOR BREACHES

Normally breaches in a canal do not occur if operation, maintenance
and inspection of the canal is being carried out periodically.
However, negligence, natural calamity and abnormal conditions lead
to occa51onal canal breaches. All breaches, when they occur,
should be immediately reported by the Sub-Divisional Officer to all
his higher officers. The Executive Engineer shall inform the
Accountant General of the Province and the local Audit Officer.

The Executive Engineer shall take the repair under Para 527 of the
PWD Code after obtaining the approval of the Superintending
Engineer. For the commencement of the work, verbal orders should
always be confirmed in writing as soon as possible and in case of
exigency, a preliminary rough cost estimate should be sanctioned by
the Superintending Engineer and the Audit Officer after he has been
notified of his responsibility to bring the facts to the attention
of higher financial authorities of the Province.

The affected canal shall be closed at the head works or water
released immediately through the escape structure upstream of the
breached section as appropriate. If water is released through an
escape, a continuing supply shall be allowed to pass into the canal
through the headworks so that irrigation upstream of the breach
does not suffer.

After having stopped water from reaching the breached section, work
shall commence immediately by removing all the damaged portion.
Based on the preliminary findings of the cause of the breach, the
repair shall be started strictly in accordance with the
specifications as per site conditions. The work site shall be
supervised, at all times, by an official of Sub Divisional Officer
rank or higher. For larger canals where the flow of water cannot
be stopped completely, the breach has to be closed by construction
of a ring bund. Breach repair and ring bund construction are
described in detail in Chapter 12.
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EXHIBIT 2-3

FIELD INSPECTION REQUIREMENTS.

Type of Staff Area of Coverage. Frequency of Visits.

Gangmen (Belder)

Sub-Divisional

Superintending
Engineer.

Chief Engineer

Belder; 1 to 2 miles
every main canals: 1
to 6 miles of

Distributries—Minor.

30 to 50 miles of
channels, drains,
embankments.

110 to 160 miles of
channels, drains,
embankments. etc

300to 700 miles of
channels, drains,
embankments, etc.

900 to 2100 miles of
channels, drains,
embankments, etc.

6,000 miles of
channels, drains,
embankments, etc.
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Daily.

Lives in area
and travels
almost daily.

Over-night halts
out of station
as prescribed

Over-night halts
out of station
as prescribed

Has discretion
in scheduling
field visits.

Has discretion
in scheduling
field visits.
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A.

Exhibit 2-4

CHECK LIST OF ITEMS DURING INSPECTION OF CANALS BY OFFICERS

Head Discharge

It should be seen that the channel is taking the designed or
authorized discharge. The water in the parent channel should
be as designed, the Gauge Register should be properly
maintained, proper facilities should be supported for the
observation of discharges, and discharge sites should be
properly maintained.

Canal Prism

1. The top width should be maintained according to design.
Note if the channel has a tendency to silt or exhibits
side erosion.

2. Maintain designed surface water levels. Silted beds will
have higher water levels.

3is Check berm erosion by using killa bushing.

4. Eliminate brush and weeds growth on berms of channels.
Plant roots take water from the channel which is lost
through evapotranspiration from the leaves of trees and
weeds.

Canal Embankments

1. Maintain bank widths according to design.

2. Maintain freeboard according to design. If it is 1less
than 50% of design, the channel requires silt clearance
or raising of banks to increase freeboard.

3. Ensure that outer slopes conform to the designed section.
If slopes are steeper, earth work on slopes is required.

4. The toe of the outer banks should not be wet. If it is
wet, the hydraulic gradient is not covered. Earth work
for back-berms is required at such places to cover the
hydraulic gradient.

5. The berms should be maintained according to the designed
section.
6. If there is dowel, it should be maintained for the safety

of vehicular traffic.
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10.

11.

12.

13.

Cattle trespass sites should be carefully watched. These
are potential sites for breaches.

Rain cuts on slopes should be promptly repaired after
each rainfall.

Any damage to dry stone pitching done on the sides of the
channel should be noted for early repairs.

The occurrence of rat holes in the embankment should be
noted. Action specified in the rodent control chapter
should be taken.

Lined sections of any canal should be inspected for any
bulging of sides. Bulges may form due to the pressure of
water or saturated clay at the back of the lining. Weep
holes may be provided at such sites to relieve pressure.

Inspection roads should be maintained in good motorable
condition. Special instructions have been laid down for
maintenance of kacha inspection paths in Chapter 14.

Berm formation should be encouraged on the larger canals
as berms ensure the safety of the canal.

Requlators

1.

a.

Mechanical Parts

Gates should be rust free and should be painted
regularly. Portions of the gates which remain under
water should be painted with khanki mixture or with other
ready made ©paints obtained in bulk form from
manufacturers of repute.

There should be no leakage of water through the sides of
gates.

The gears and the threads of worm shafts should be kept
greased so that gates can be operated throughout their
designed range.

If there is an oil sump, it should remain filled with the
proper grade of oil. The hole through which o0il is
poured should be leakproof so that rain water will not
get into the sump.

Every gate regulator should be provided with a lock so

that the farmers or other persons cannot raise or lower
the gates.
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Major repair works or gates requiring replacement during
annual closure should be noted and timely action should
be taken by the mechanical department. An operational
test should also be carried out on all gates during the
closure period i.e. they should be raised to the fully
open position and then closed to the lowest position.

2. Civil Works

a. Check the position of waves and energy dissipation below
the regulator. Watch for erosion of bank sides. If
erosion is observed, this may have been caused by water
rollers, and some action such as installing additional
friction blocks may be required for proper dissipation of
energy. For 1larger canals, model testing may be
necessary.

b. Generally dry bricks or stone pitching are laid below the
regulators. If these are damaged due to back water
rollers, the pitching may be extended or action to stop
back water rollers may be taken.

Cie During the closure period, any bed erosion downstream of
regulators should be noted. Excessive erosion may
undermine the downstream floor.

Falls

1. The points listed under civil works for regulators apply
to falls.

2. If a fall serves as a control point, gauges should be in
good condition and a gauge register maintained.

Bridges

u i No debris should be sticking to the upstream noses of
piers.

2% The ramps along the Inspection Path should be maintained
for easy communication of vehicular traffic.

3. The cover on slabs or arches should be maintained to
avoid their exposure to rain water.

4. Unauthorised bridges on distribution and main canals
should not be allowed as they may lead to accidents for
which Irrigation Department is held responsible.

OUTLETS

1. Check that the size of outlets conforms to designed
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conditions

APM and open flume outlets should work modularly for
drawing authorized discharge.

The H (the depth of water on the crest of outlets) should
agree with the designed H.

For pipe outlets, the head across the outlet should agree
with the designed head.
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Exhibit 2-5

DAILY INSPECTION REPORT — GENERAL CONSTRUCTION

Date

Project:

Location: Project No.

Weather: Temperature - High Low Clear
Partly Cloudy Cloudy Precipitation

Contract Section or Division

Contractor Superintendent

(Inspection) Hours Worked: Reg.: OT Shift to:___
(Contractor) Hours Worked: Req.: OT Shift to:__
Work Force: Equipment:

Activity and Location:

Defective work noted today to be corrected later:

Description: (List work in progress, Item No., gquantity
installed, location, comments, problems, visitors,
delays and causes, accidents, special instructions
received or given, test made etc.)

(Continued on other side) Signed
Inspector

Attachments:Yes No Approved

Sub-division Officer
Description

(Compaction Reports, Concrete Placement Reports, etc)
This report is to be completed daily by each inspector.
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CHAPTER 3

EXECUTION OF MAINTENANCE WORKS

I. Maintenance Work

Maintenance work is generally divided into two categories in Sindh:
(1) Routine Maintenance and Repair
(2) Annual Development Plan.

Routine maintenance is the activity that includes such items as:

Repairing rain cuts and rodent holes;

Removing floating debris;

Killa bushing and berm trimming;

Maintaining freeboard, embankment width and outer
slopes; and

e Maintaining service roads in motorable condition.

Some minor repair work of the types mentioned above is done by
beldars.

The main tools available to the beldar are the following:
Ring Phatti;

Kodar;

Tokri (basket);

Kulhari (small axe);

String 100-feet-long;
Daranti/talwaar (sickles);
Ramba (short handled hoe);
Baalti (water bucket w/rope);
Lantern; and

6- to 12-foot-long Bamboo Pole.

The beldar also has operational responsibilities including
patrolling a given reach or zone of a canal. The daily patrolling
provides the day-to-day inspection of the canal systems which is
the backbone of controlling the maintenance program. The zone of
coverage by each beldar is different, i.e., two miles for main
canals and six miles for smaller channels.

II. General

The XEN is responsible for the preparation of all maintenance
contracts to be tendered to private contractors. This includes any
necessary design work. The majority of the maintenance repairs or
restoration of features to the as-built condition will not require
a design, but will require considerable attention to drawing

preparation; therefore, details such as dimensions and elevations
are vital.
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III. Methods of Execution of Works

In the Irrigation Department of Sindh, the following methods are
in use for execution of maintenance works:

h 9 Work-charged Labour

Petty or emergency works are carried out under this method. Labour
is engaged on a daily wage basis by the Sub-Engineer for small
works. Also labour is engaged on a daily basis in combating
emergencies such as canal breaches or other works which are not
easily susceptible to measurement. Otherwise, this method is
seldom used.

2% Piece Work or Work Order Basis

In this method, a work order is issued to the contractor for
carrying out maintenance work. The work order contains a
description of work to be done and the rate to be paid for various
items of work without any reference to the total quantity of work
to be executed or to the time within which it is to be carried out.
Specifications to be followed are either enclosed with this work
order or are referenced. To ensure that the rates given in the
work order are current or realistic rates, the XEN should publicly
call for tenders for specific items of work which are to be carried
out at least once a year. Materials such as steel, cement etc.
required for the works are to be supplied by the department against
indent on proper form. This mode of execution of work is also
seldom used now.

3. a) Lumpsum / C-Contracts

In a lumpsum contract, tenders are invited from the prequalified or
enlisted contractors to execute the entire quantity of work with
all its contingencies for a fixed sum during a certain period. In
this mode, however, the contractor should be required to indicate
the rates of material on which he has based his tender and to give
a procedure for claiming escalation, if the contract goes beyond
the stipulated period of completion or above the contracted costs
for reasons such as increases in the wage rates and costs of
materials by the Government which the contractor could not have
foreseen at the time bids were tendered.

b) Turnkey Basis

It is also a type of lumpsum contract in which all investigations,
drawings, designs, specifications and estimation are to be prepared
by the bidder. Bids will be evaluated on the basis of bid price,
experience of bidder and quality of proposal. Amount will be
released to the contractor on percentage work completed basis as
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given in the approved bid.
4. Item Rate Contracts
a. On percentage basis above/below CSR

This type of contract consolidates a number of items of work which
are to be carried out by the contractor. Contract forms A-1 and B-
1 are used for item rate contracts by the Sindh Irrigation
Department. Against each item in A-1 or B-1, (CSR) the rate shown
in the Composite Schedule of Rates for that item is given and the
contractor is required to quote a premium below or over this rate.
Premiums above or below the Scheduled Rates are not admissible on
those items which are market rates or on items which are not
available in the CSR but for which a rate has been approved on the
basis of a rate analysis conducted by a competent authority. The
rates given for each item can be used for revising the total amount
of the contract for any additions or deletions of work by issuance
of variation orders.

b. Item rate tender

Formats, known as Forms A-2 and B-2, have been devised and approved
by the Sindh Government for item rate tenders. In these tenders,
the contractor quotes a rate for each item of work. This is an old
format and is mostly used for works carried out under Non-
Development Budget Allocations by the Sindh Government. Forms A-1
and A-2 are used for works limited to sums of Rs 10,000 and under.
For higher amounts, Forms B-~1 and B-2 are used.

Cie International Contract Bidding (ICB) format

For major works, particularly those financed by foreign agencies
such as the World Bank, USAID, and the Asian Development Bank, the
ICB contract format with certain modifications is wused for
contracting work. In some cases the donor agencies desire that
international bidding be required. 1In such cases the ICB contract
format with minor modifications which are required for conditions
in Pakistan is adopted. However, such contracts are seldom applied
to maintenance works.

There are six general components to most contract documents.
Steps required for modification of ICB contracts requires
consideration of these six components. The size and details
contained in each vary according to the work to be done and
government requirements. The components are:

Invitation to Bid;

Pre-qualification of Contractors;

Tender Documents;

General Conditions;

Technical Specifications of Contract; and
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e Contract Drawings.
These components are discussed briefly in the following
paragraphs as the Sindh PID has its own standards and general
contracting procedures that are to be followed.
1. Invitation to Bid

Appropriate advertisement procedures should be followed allowing

adequate time for tendering. Normally 30 to 60 days are
appropriate depending on the size of the maintenance contract and
the number of expected bidders. The format of advertisement

follows a standard method of defining the work to be done.
2. Pre-qualification of Contractors
a. General Requirements

Pre-qualification is often required for civil works contractors.
Advertisement for applications for pre-qualification follows the
same procedure as for a tender invitation except the period for
receipt of applications is normally 30 to 45 days.

Instructions to applicants regarding pre-qualification must include
a brief description of the nature of the works, packages for
contracting based on financial limits and spread of works (e.g.,
embankment sections), source of financing, terms of payment for
contract, time schedule, and eligibility of bidders for the
contract. The pre-qualification questionnaire attached to the
instructions to applicants should ask for data on (1) experience,
(2) past performance, (3) list of personnel, (4) equipment, (5)
financial status, and (6) current commitments. Preparation of
these instructions should ensure that unreasonable demands are not
imposed on the bidders.

The criteria for pre-qualifying bidders should be standardized or
be agreed upon prior to the closing date for receipt of

applications for pre-qualification. The selected list of pre-
qualified contractors is prepared after ensuring that all
applicants were selected or rejected on adequate grounds. All

contractors satisfying the minimum criteria have to be pre-
qualified regardless of their number. Prior to tendering, it is
advisable to call a meeting where prequalified contractors may seek
any clarifications regarding the tender documents.

b. Categories of Enlistment of Contractors in Sindh
On the basis of experience contractors are enlisted under the

following categories. This enlistment relieves contractors of the
formality of prequalification for most of the major works.
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L No Limit Category Contractor

Contractors under this category can bid with no financial limit.
Their enlistment is generally done by the Chief Engineer. They have
to pay a fee of Rs. 1500 for enlistment, a fee that must be renewed
annually. No limit contractors must be currently registered with
the Pakistan Engineering Council.

ii. Category " A" Contractor

Contractors enlisted under this category can bid for works costing
up to Rs.25 lakhs. Their initial enlistment fee is Rs 1500 which
must be renewed annually. Their enlistment is done by the Chief
Engineer/Superintending Engineer.

iii. Category "B" Contractor

Contractors of this category can bid for works costing up to Rs 15
lakhs. Their initial enlistment fee is Rs 1000 which must be

renewed annually. The Superintending Engineer is competent to
enlist such contractors.

iv. Category "C" Contractors

Contractors of this category can bid for works costing up to Rs
five lakhs. SEs are competent to enlist such contractors. Their
enlistment fee is Rs 750 with an annual renewal fee of Rs 750.

3. Tender Documents

One of the most important™ parts of this document 1is the
"Instructions to Bidders" which must contain, among other clauses,
the following provisions:

Eligibility of bidders;

Bid bond;

Performance bond requirement;

Terms of payment;

Experience of a bidder;

Completion date desired;

Prices with/without escalation; and
Method of evaluation or comparison.

Where pre-qualification is carried out, the tender documents are
issued only to pre-qualified contractors.

The bid bond / tender security should be nominal, not exceeding two
per cent. The period of validity must include the validity period

of the tender plus the period within which the performance bond is
required to be submitted.
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The performance bond should not exceed 10 percent. A mobilization
advance of 10 to 15 percent against an appropriate bank guarantee
is generally recommended for bigger civil works contracts.

The experience of a bidder, particularly for supply contracts where
pre-qualification is not used, must be appropriately described in
the tender documents.

The tender form must indicate the price, responsiveness to
specifications (scope and other essential features of the offer),
payment terms, firmness of price or otherwise, and the period
during which the bid is wvalid. The use of the Schedule of
Composite Rates is applicable as long as the specifications and pay
items are prepared accordingly or the tender can be based on item
rates. The contractors overhead and profit are included in the
rates used for various items. The specifications for earthwork
compaction and testing should be spelled out in detail. The bid
bond must be readily cashable in the event of default.

To be fair to bidders, the tender document has to be clear and
precise with respect to all elements highlighted under Instructions
to Bidders. ‘

4. General Conditions of Contract

The conditions of the contract should correspond to those as
specified by the PID. The provision(s) for arbitration should be
stated as it will normally help in attracting bidders.

Although not a new concept in Pakistan, the liquidated damages as
well as bonus clauses should be used and enforced. An appropriate
"ligquidated damages or bonus" clause for late or early completion
of the works is highly desirable. Contracts which contain such a
clause stipulate the consequences of early or late completion of
the works. If the work is not completed by the agreed date, the
contractor under the "liquidated damages" clause shall pay the PID
the stipulated damages. In the event of early completion of the
scheduled work, the PID would pay a bonus to the contractor in
accordance with the terms provided.

Retention money (maximum of 10 percent) up to a maximum amount
should be included in all maintenance project contracts to ensure
that the gquality of the work is 1in accordance with the
specifications.

Advance payments/escalation clauses, if used, should be explained
in detail and should be co-related to the provisions under
"Instructions to Bidders." If escalation is to be paid on labour
and materials, the basis of these payments should be specified.
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5. Technical Specifiéations of Contracts

Technical specifications are the essence of the contract as each
bid package must be written to attract the widest possible
competition among qualified firms.

Specifications must be clear regarding the performance of the work
and the specific characteristics desired.

Alternative bids, if acceptable, may be invited and suitable
evaluation criteria for alternative bids must be included in the
tender documents to avoid arbitrary decisions and future
complaints. The documents must state clearly whether the base bid
must be submitted in addition to alternative bids. Alternative
bids must meet the performance criteria and objectives of the work
to be done and are to be considered if they are shown to be more
economical than the base bid.

6. Contract Drawings

Contract drawings as prepared by the Department are considered to
be construction drawings rather than design drawings. Therefore,
the drawings must be prepared in detail to show exactly what is to
be done and where it is to be done. Excavation lines must be shown
as well as existing ground or canal bed surfaces. The drawings are
an integral part of the contract and are considered part of the
technical specifications.

7. Checking Drawings Prior to Issue

Prior to the submission of completed drawings to the XEN, the head
draftsman shall check all completed drawings and note significant
comments and required changes on a check print. If it is a large
contract, the SDO will also check the drawings prior to the XEN
making the final check. The check should include the following:

e Compliance with design requirements;
e Correct and consistent dimensions; and
e cConformance with PID drafting standards.

IV. Review and Changes in Contract Drawings

Drawings shall illustrate the detailed elements of the structures,
earthworks or other component works which will produce, if
carefully followed during construction, a product that is
consistent with the construction objectives. Particular care must
be taken to show existing conditions and to what extent the
contractor is expected to modify or repair the element. For
example, if bricks are to be replaced on a structure, the drawing
must show where this is to be done and to what extent.

Quantitative and qualitative acceptance criteria shall be set forth
in the technical specifications.
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If drawings have to be reviewed and some changes have to be made to
bring them into accordance with the contract drawings, then a
variation order in accordance with the conditions of the contract
should be issued. Each drawing shall have a specific drawing
number. Revisions in the contract drawings must be adequately
identified to indicate changes that have been made.

A, List of Drawings

A list of drawings issued for a contract shall be issued by the
Engineers of the contract. This list shall be continually updated
and serve as an index.

B. Drawing Numbers

Drawings shall be identified with drawing numbers taken from the
block of numbers assigned to the project. If a contract drawing
is revised then its revision number and date should be shown.

C. Drafting Standards

Drawings shall be prepared in accordance with the PID's Drafting
Standards. All drawings will be of standard size to fit in the
contract document.

V. Bid Evaluation and Recommendation for Award

contract documents are prepared which define specific items,
specify quantity and quality, and present a construction schedule.
Measures shall be established for evaluating bids and for
determining whether bids conform to contract document requirements.

The following procedure sets forth a system for reviewing and
evaluating bids and recommending award of construction contracts.

The bid evaluation shall be made by individuals designated to
evaluate the following subjects as they apply to the type of
contract:

Technical considerations;
Quality assurance requirements;
Contractor's capability;
Contractor's past performance;
Alternates; and

Exceptions.

Other conditions such as warranties, schedules, prices, price

adjustments, and conditions are recognized as factors affecting bid
evaluation.
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Foreword

This manual for Operation and Maintenance of the
Channels in Sindh, has been prepared with the assistance of
the USAID. It contains the history of the channels along
with the Irrigation Practices which are being followed in
the province, with detailed instructions regarding the
maintenance and operation of the Irrigation Channels and
high lighting the problems which are being encountered by
the field Irrigation Engineers. It also provides solution to
day to day problems which the Engineer is faced with during

operation of the channels.

It is hoped that this manual will be of great
assistance and help to Irrigation Engineers and its adoption
by the Engineers will improve the efficiency of the

Irrigation System.

I recommend that this manual shall be practiced by the

field Engineers including their subordinate staff.

pulis

( MUHAMMAD IDRIS RAJPUT )
SECRETARY,

IRRIGATION AND POWER DEPARTMENT,
GOVERNMENT OF SINDH
KARACHI .
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Prior to award of a contract by the PID, the proposed contractor's
past history shall be evaluated in detail including:

1. Evaluation of the contractor's Thistory of
constructing similar installations or works
performed in a satisfactory manner based on the
PID's records of previous experience.

2. Investigation of the experience of other agencies,
companies, or individuals regarding the contractor's
work.

3. If the experience of the PID and agencies contacted

yields an incomplete evaluation of the contractor's
capabilities, the physical condition of equipment, and
the management's attitude toward quality; the prospective
contractor should be requested to submit information and
references on similar projects for evidence of his
capabilities.

4. The contractor's technical and quality capability may be
determined by a source evaluation.

VI. Contract Administration

Construction supervision is the process of supervising and
inspecting the activities of a contractor to assure the Department
that the work is being performed according to the contract
specifications, drawings and general conditions. It is sometimes
referred to as contract administration where supervision and
inspection are regarded as individual functions.

Contracts under local contract bidding (LCB) are usually let by the
divisional officer (Executive Engineer) who acts as the Engineer-
in-charge. The work is supervised in the field by the SDO, or more
likely by the SBE, in charge of the canal where the work is being
done. Payment, and other administrative details are covered by the
appropriate conditions of contract.

Contracts under ICB are let by the Chief Engineer who is Engineer
of the contract as notified by the Employer in writing to the
Contractor. Employer also appoints and notifies the name of
Engineer's Representative in writting to the contractor. Engineer
may from time to time in writting delegate to the Engineer's
Representative any of the powers and authorities vested in the
Engineer and shall furnish to the contractor and to the Employer,
a copy of all such Delegation of Powers and Authorities.

Quality control is the responsibility of the SDO and SBE who act as

field inspectors. This responsibility is usually delegated to them
by the XEN.
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Contract/construction supervision requires the canal officers to be
completely familiar with the contract and contract documents they
are administering. They should be familiar with all plans and
specifications including all revisions, changes and amendments.
They also need to have a thorough knowledge of all codes, laws, and
regulations pertinent to the construction activities.

Inspection and testing become critical items for the canal officer,
along with the determination of quantities. Testing is usually
required before the work can be accepted; this is particularly true
for compacted fill material and sometimes concrete. For materials
such as steel, pipes, and cables, a manufacturer's certificate
should be provided for the lot delivered at the site by the
contractor.

The following items of the contract need to be carefully studied
and administered during the execution of the work. Any omission in
the proper application of these items leads the Department to
difficulties when the contractor is not satisfied with the payments
made to him and goes for arbitration at the end of the contract.

1. For each contract an Engineer-in-Charge, usually the XEN,
is specified in the —contract documents. All
correspondence with the contractor should be carried out
by the Engineer-in-Charge because according to the
conditions of the contract no other officer is authorized
to convey any instructions to the contractor.
Instructions issued by any other officer except the
Engineer-in-Charge are not legally covered, and
therefore, serve no purpose in arbitration proceedings.

2. No conditional tender should be accepted by the
competent authority. However, if any tender has to be
accepted which stipulates certain additional conditions
of the contractor, these must be addressed in the letter
of acceptance to the contractor. If these are not
addressed, it can be construed during arbitration
proceedings that the conditions submitted by the
contractor have been accepted by the department.

3 The letter of acceptance should be issued within the
period of acceptance of tender. If this is not possible,
the contractor to whom the work is proposed to be
allotted should be asked to extend the validity period of
his contract.

4. The date of commencement of the contract is of vital
importance. Therefore, the Engineer-in-Charge, while
issuing a letter to the contractor for the commencement
of work, should specifically mention the date from which
the contract work is deemed to have been commenced.
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10.

11.

After payment of the Mobilisation Advance, the Engineer-
in-Charge must check that the contractor utilises the
advance in mobilising labour, equipment and materials
that are required to meet the scheduled completion as per
the program provided by the contractor.

Any additions or alterations proposed in the contract
work should be properly covered by the issuance of
variation orders. The rates applicable to additional
work should be settled with the contractor unless they
are covered by the items given in the contract.

Any deviation by the contractor from the specifications
should be promptly brought to the notice of the
contractor by the Engineer-in-Charge pointing out
deficiencies and asking him to rectify the omissions and
carry out work according to the specifications and
instructions of the Engineer-in-Charge.

It is the requirement of all contracts that the

contractor will engage qualified engineers capable of
thoroughly checking construction drawings and of
identifying and addressing potential delays. These
engineers will supervise the execution of project works
and will be responsible for the proper layout of various
works in accordance with the contract drawings.

It is also the requirement of the contract that the
contractor should himself prepare and submit his bill for
the executed work every month for checking and payment by
the Engineer-in-Charge. It is stipulated in the contract
that if the contractor fails to submit his bill then the
Sub-Engineer in charge of the work should measure the
work and make entries in the measure book for payment of
the bill. It should be impressed upon the contractor
that he should submit the bill every month himself and
that the responsibility of the Sub-Engineer should be
limited to checking of the quantities and amount of the
bill.

If, according to the contract, the contractor has to
prepare the shop drawings, the Engineer-in-charge or his
representative should see that these drawings are issued
by the contractor. After approval by the Engineer-in-
charge, the contractor should carry out work according to
these drawings.

If the contractor files for claims or other issues which
can lead to arbitration, the interest of the department

should be safeguarded by prompt, proper attention to
these issues.

55




image69.jpeg
12. The Engineer-in-Charge is to keep a proper check on
materials, and equipment brought to or taken from the
work site. Proper accounting, storage, and control of
items including tools, cement, steel, and fuel are
necessary from the inception of work.

13. The date of completion of work is important to meet the
following requirements:

a. The contractor's responsibility for maintaining the work

for one year after its completion will commence from this
date.

b. The contractor may ask for substantial completion
certificates of certain parts of works for a number of
items. All these dates should be carefully noted because
the period of maintenance will start from that date for

which the substantial completion certificate has been
issued.

c. If liquidated damages are to be imposed on for delaying
the completion of the work beyond the stipulated
completion date, then the period of imposing liquidated
damages will commence liquidated damages from the date of
the completion certificate.

d. If the contractor is to be paid a bonus for completing
the job earlier than the stipulated date, the period for
the bonus will be reckoned from the date of the
completion certificates.

VII. Daily Progress Reports

The Engineer-in-Charge should prepare daily progress reports and
deal with the following points for the information of higher
officers. Also, if some decisions are required from the higher
officers, this should be clearly pointed out. This report should
include items such as the number of labourers present, materials
received, and equipment and tool utilization. Accidents must also

be reported. The following information should be part of the daily
reporting:

1. Site conditions that adversely affect the construction

operations such as weather, moisture, soil conditions,
river stages, etc.

2. All activities that are related to the execution of the
construction contract must be reported in detail,

including quantities, unless included in survey reports
and calculations.
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3. Difficulties encountered by the contractor, the client or
the PCS.

4. Controversial matters such as disputes, questionable
items, interpretation of conditions.

5. Deficiencies and violations such as safety, environmental
standards, labor, law, etc.

6. Instructions given and received Report how and to whom
they were transmitted or from whom they were received.

7. Progress information including delays and reasons for
them, action taken or planned, comparison of actual
progress with the schedule.

8. Equipment Arrival at and removal from site of each major
equipment item identified by manufacturer, model, serial

no. and capacity. Report equipment in use and comment of
reason for idle equipment.

9. Record of tests and test results All tests in connection
with quality control and results thereof must be
carefully recorded and documented.

10. Claims Conditions that may lead to claims or disputes
should be noted in daily reporting of facts and
conditions that have not been covered correctly or
completely in the specifications or drawings. Adequate
and accurate records of facts, quantities, materials,
labour, equipment, and time associated with actual or
anticipated claims or disputes should be maintained.

VIII. Review of Shop Drawings (Drawings Prepared by the
Contractor)
Shop drawings, if required, shall be reviewed for general

conformance with the contract documents. The results of the review
shall be documented, with the identification of the reviewer
clearly indicated thereon. The documented results shall be
retained as a record. Where changes to previously reviewed
drawings are made, these changes, and the effect of the changes on
the overall design, shall be re-reviewed. Input data from studies,

reports, calculations, etc., which previously was reviewed and
found acceptable, need not be reviewed again.

As-Built Drawings: The Contractor shall be responsible for
preparation of all record of "As-Built" drawings as the work
proceeds. These drawings shall be for the permanent record of the
Employer and shall be in the form of a black line reproducable
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negative together with 10 prints for each drawing produced. The
quality and format of these drawings shall be subject to the
approval of Engineer. The issue of a certificate of completion for
the whole or a section of the Works, in accordance with the
Conditions of Contract Clause 48, shall be conditional upon the
Contractor having completed for the said Works a complete draft set
of the record drawings to the satisfaction of the Engineer.
Thereafter the Contractor shall submit the completed drawings in
accordance with this Clause not later than two months after the
issue of the Certificate of Completion.
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CHAPTER 4
PERFORMANCE STANDARDS FOR CANAL OPERATIONS

Performance standards have been established to provide the SDOs,
SBEs, gauge readers, and others definitive standards by which the
canals must be operated. These performance standards are presented
in Exhibit 4-1 at Page 60. These standards were prepared originally
for rehabilitated canals but should be applied to all canals. The
only standard that will be difficult to establish on non-
rehabilitated canals would be the Standard No. 6 which concerns
freeboard encroachments. Since a majority of canals are operated
with normal discharges in excess of the design discharge and, for
at least part of the year, with almost no freeboard at all, a
different criteria must be used. In many cases, the Standard No.
5 may also be in violation.

The XEN should revise the Standards Nos. 5 and 6 to fit his
individual system until the freeboard can be reestablished.
Without such a standard, minor mistakes in operation could easily
cause a breach. The most appropriate method would be to 1limit
upstream water surface elevations at water control points.
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Exhibit 4-1
PERFORMANCE STANDARDS FOR CANAL OPERATIONS
Allocation of Water

The latest Outlet Register used for rehabilitation provides
the sanctioned allocation of water to each watercourse. This
defines equity. The allocated amount must be delivered at all
times so long as the inflow to the canal is at the design
flow.

Equitable Distribution of Water

The full supply level, FSL, defines the condition for which
the equitable distribution of water was designed to be made to
each watercourse. Therefore, at the design discharge, the
water level in the canal must reflect the FSL at all times;
i.e., a deviation indicates a non-equitable condition.

Proportionality

When inflows at the head of the canal system are less than the
design flow, every attempt will be made to distribute those
flows proportionally throughout the system in order to
maintain equitability.

Equitable Distribution of Sediment

The design of the turnout / outlet includes the consideration
of sediment draw. The designs of rehabilitated canals assume
the equitable withdrawal of sediment by each watercourse
turnout. Therefore, the sill level of an outlet cannot be
raised.

Uninterrupted Delivery
Uninterrupted delivery provides equitable distribution of

water in a continuous flow system. Rotation of flows between
canals is required when canal flows are reduced to about 55%

of the design discharge. Flows can be reduced to
watercourse(s) serving an area due to the occurrence of heavy
rainfall or a 1low crop water demand. All changes in

distribution must be recorded in the operations log.
Maximum-Minimum Flows

The maximum allowable flow in a canal under certain conditions
is limited to 1.2 times the design flow (1.2 Qd). The
duration of a discharge greater than the design discharge
should be according to requirements. The canals should not be
operated at flows less than about 55% of design.
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Maximum Water Level

The maximum water level can never be allowed to exceed one
half of the design freeboard (1/2 fb) under any circumstances.

Inspections and Reports

Inspections and accompanying reports must meet the following
minimum standards:

a. Sub-engineer must make a weekly inspection and
report.
b. Sub-division officers are required to make a

fortnightly inspection report.
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