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FOREWORD

The Water Users Federation (WUF) for each pilot distributary was established in
mid-December, 1996. Unfortunately, Mr. Amin Sohani, who was entrusted with the task
of developing the Business Plans for these three Pilot Distributaries resigned in July 1997
to pursue a Ph.D, degree in the U.S.A.

After some search, I and Mr. Don J. Bandaragoda, Project Leader decided to
request Syed Daniyal Haider, Finance Controller, I1MI-Pakistan to take up this task. He
was joined by Mr. Mohsin Khatri a recent MBA and Mr. Niaz Hussain Sial, Field
Research Assistant, Sanghar Field Station.

They started their work by conducting a comprehensive field survey to record the
inventory of crops on 1 October 1997. This was not an easy task so the services of
persons having the necessary skills and experience to undertake this survey were hired.
This task took more than 75 days, but in the end, cven the field stafl felt good as this
survey gave them in depth knowledge of the pilot distributaries.

This Preliminary Business Plan focuses on the irrigation network only, not the
drainage system which is why 1 have preferred to call it as preliminary. After a
comprehensive study of the drainage network, we shall come out with the Proposed
Business Plan, which once tested in the field by the WUF will form the basis for the Final
Business Plan.

I am very pleased about the outcome of this endeavor and find this report to be a
good solid piece of work. Considering the enactment of the SIDA Act, I personally feel
this report may provide a very valuable financial information on the affairs of both the
Irrigation department and the viability of the WUF. Certainly, this combination of a
professional accountant, a business administration graduate, and a field person has
proved very effective.

Gaylord V. Skogerboe, Director
Pakistan National Program
International Irrigation Management Institute
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1 DESCRIPTION OF THE HERAN SECONDARY CANAL

1.1 LOCATION

The name of the secondary canal (distributary) selected for this Business Plan is
the Heran Distributary, which is situated in District and Tehsi/ Sanghar.

The Heran Distributary off-takes from the head portion of the Main Nara Canal,
and its total length is 10.6 km. Located in the Sindh Province, the distance of this
distributary is 110 km from Hyderabad, and 260 km from the port city of Karachi.

1.1.1 Historical Background

The majority of the farmers estimate the approximate construction of this
distributary to be somewhere between 1930 and 1940. The purpose, farmers say, was to
provide irrigation water to the lands allotted to retired army personnel for the reason of
penetrating the area against the influence of the famous "Hurr' movement, which opposcd
British rule. However, the creation of Pakistan in 1947 climinated the original objective
and purpose of settlement, and people started living in a brotherly manner.

The local people state that the name of this distributary, Heran (Urdu), is derived
from the high speed of the water flow, and is symbolic of the deer, an animal renowned
for its speed. The pronunciation of this name changed to “Heeran” with the passage of
time, a word similar in meaning in the Sindhi language.

1.1.2 Geographical Features

The head of this distributary is situated 19 km north of Sanghar City, whereas the
tail section is only 5 km from the same city. The Heran Distributary flows towards the
city, which the cultivators express is conducive to marketing their agricultural produce.
The Culturable Command Area (CCA) is connected to the main roads.

1.2 ADMINISTRATIVE CONTROL

The Heran Distributary off-takes from Main Nara Canal at RD 129, which flows
from the 1932-constructed Sukkur Barrage. The design discharge of the Sukkur Barrage

is 65,000 cubic feet per second (cfs), and serves a Culturable Command Area of about
7.43 million acres (ma).

The Main Nara Canal has a discharge capacity of 13,602 cfs, but is currently
flows at a discharge of 14,145 cfs. The Culturable Command Area of Nara Canal is about
2,069,200.00 acres (2.1 ma). :
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1.2.1 Location of Irrigation Offices

The divisional office of this distributary is located in Mirpurkhas, 60 km from
Sanghar City. With the assistance of support staff, the main responsibilities of this

divisional office are designated to a Chief Engineer, Divisional Accountant and a
Divisional Draftsman.

The sub-divisional office of the Heran distributary is in Sanghai' city, with the
load of responsibility falling on a Sub-divisional Officer (SDO), Surveyor, darogas, gate
operators, canal assistants, Baildars and other support staff.

The secondary canal level staff range from an Executive Engineer (XEN) to a
Baildar; however, those most responsible for the operation of the distributary are the
SDO, surveyor, darogas, and the gate operator.

L3 PHYSICAL CHARACTERISTICS

This distributary has one sub-system, the Khadwari Minor, which is about 5 km in
length. The Heran Distributary has twenty-four (24) outlets, and the Khadwari Minor,

seven (7). Twenty-eight (28) of these watercourses are lined, while three (3) remain
unlined. '

The CCA of this secondary canal is 15,073 acres. The Heran distributary is still in

its original condition, as it has not been remodeled, or changed in shape, and the flow
condition is dependent on gravity.

The average actual discharge, as measured at the head regulator by the 1IMI-
Sanghar field team twice a week, or eight times per month, for the previous two years, is
106.00 cfs. The design discharge of this distributary is 58.00 cfs.

The banks and berms are in good condition. Vegetation problems occur mostly on
the left side. The one main head regulator has three doors, of which only one is in
working condition; the other two remain shut. The one cross regulator at RD 10 regulates
the supply of water to the Khadwari Minor.

Estimated seepage losses for this distributary, using inflow and outflow tests, are
9.8 cfs/milli square ft.

Three piezometers have been installed by IIMI on each watercourse of the Heran
Distributary’s command area; at the head, middle and tail sections. These are for
purposes of analysis of ground water, as well as to observe the variance in water table

levels. The variances in the average depth of water tables from the ground surface was
observed during the last six months is given in Table 1.
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Table 1. Ground Water Table Depth from Surface.
Sr.# | Month Ground water Table Depth
from surface (fcet)

1 May 97 293
2 June 97 2.83
3 July 97 2.60
4 August 97 2.62
5 October 97 2.5
6 November 97 2.06

This decrease in the water table depth is equivalent to the ground surface rise in
water table elevation, and is due to peak season water requirements for the cultivation of

rice, cotton and sugarcane crops during the months of September and October. Therefore,
this area may be termed as waterlogged.

1.3.1 Soil Characteriétics

In contrast to the sandy soils evident in the upper reaches of the Nara Canal, soils
in the lower reaches are mixed silty and clay-type. The soil type of the Heran
Distributary’s CCA is yet to be determined through textural analysis. Generally, however,
the soil is categorized as loamy, saline soil.

1.3.2 Climate

The mean daily summer temperature ranges from 39 to 41 degrees centigrade, and
the maximum mean monthly temperature varies between 43 and 45 degrees centigrade.
In winter, the mean daily minimum temperature is about 7 degrees centigrade, with the
lowest mean monthly temperature registering at 2.5 centigrade.

The mean monthly summer rainfall varies from 32 mm in the north to 46 mm in
the south. The winter season is practically devoid of rain. During the summer season,
days are hot, nights are plcasant, and dust storms are quite common.

1.4 SOCIO-ECONOMIC CONDITIONS

The population living in the Heran Distributary command arca is about 25,000,
mainly Punjabis and Sindhis. There are four (4) dehs (hamlets) in the Heran Distributary,
namely: Chak # 1; Chak # 2, Chak # 3; and Chak # 11. Although Islam is the dominant
religion among the population, some non-Muslims also live alongside these villages.

1.4.1 Major Castes Residing in Heran Distributary Command Area

The majority of the people living here is retired army personnel. Major castes in
this area are Malik, Awan, Shah, Raga, Arain, Khokhar, Waraich, Rajput, Jat, Baloch,
Sulhari and Kayani. Agriculture is an indigenous science among these castes.
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The literacy rate here is above 60 percent. Each caste has its own background, and
although numerous castes cultivate the land, a good mutual understanding exists among
them. People attempt solving caste-related problems on a community basis. Non-Muslims
consist of Bheel and Kolhi, who are mostly tenants.

Two major communities residing along the Khadwari Minor are Muslims and
non-Muslims. By caste, the Muslim community consists of Jamali, Chandia, Lashari,
Machi, Soomro and Arian; non-Muslims are Bheel and Kolhi.

1.4.2 Land Holding

Originally, the land in this command area was allotted to retired army personnel,
therefore, is also known as Army Colony. Initially, 32-acre plots were allotted, but, with
the passage of time, there has been an exchange in the purchase and sale of land.

In most instances, the command area of the Heran Distributary is cultivated by the
landowners themselves. These owner-cultivators are mostly educated, while the
incidence of illiteracy among tenants is high. Average land holding sizes are about 16
acres and are categorised according to head, middle and tail sections, as given in Table 2.

Table 2. Distribution of Land Holdings.
Particulars Head | Middle | Tail
Maximum Land Holding size | 43 65 50
Minimum Land Holding size | 2 2 2
Average Land Holding size 16 {16 16

Source: IIMI Baseline Survey, 1996.

14.3 Methods of Irrigation

There are two methods of irrigation commonly used in this area, i.e., {looding
(basin) and furrow methods. With flooding, one acre of land would be divided into four

parts for cultivation, but during recent years, the furrow method has become widely used
to cultivate the cotton crop.

1.4.4 Water Turn Practices

The warabandi (water tums) practice along the watercourses of the Heran
Distributary is known as pacci warabandi. This type of warabandi is formulated with
mutual consent from both, the zamindars (landowners) and the Irrigation Department.
The water share list of warabandi tums is prepared by the farmers, signed by the SDO to
make it official, and accordingly, zamindars are notified about their respective turns. The
tumns start from the head of the watercourse and finishes at the tail. Normally, a
landowner would get one turn after every seven days. Occasionally, this warabandi share

list is changed after about one year, whereby zamindars with a night turn swap their turns
with those having a day turn.
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1.4.5 Major Crops grown along Heran Distributary

Farmers in this command area are coherent with the principle of crop rotation, and
therefore, cultivate different crops in the same soil. The main crops grown in this
command area are cotton, wheat, sugarcane, oil seed, ground nut, maize, juwar, juntar,
barseem, rice and fodder, as well as vegetables like onion, chillie, cabbage, etc.. Some
zamindars also maintain mango, guava, ber (jujube) and chikoo gardens.

1.4.6 Loans and Credits

During baseline survey conducted by the IIMI field team during 1996, landowners
informed that they had access to credit facilities and loans from the Agricultural
Development Bank of Pakistan.

1.4.7 Gender

In this command arca, a considerable number of women also participate in
agricultural activities and perform almost every farming operation, except irrigating the
fields and ploughing. Their normal tasks include that of cotton picking, harvesting wheat
and sugarcane crops, fodder cutting, removing sugarcane heads and assisting in crushing
sugarcane, as well as brown-sugar production. Hoeing vegetable and cotton plots, manual
threshing of minor oil seed crops and pulses, milking animals, feeding livestock,
removing animal-dung from livestock sites and providing meals to farm workers, are
among their other activities.

1.4.8 Basic Infrastructure Facilities

People living here have access to almost all the basic infrastructure facilities in
their chaks (villages). The main features pertaining to the available infrastructure are:

e Electricity is available in every village, even in the hamlets.

e There are two basic health centres within the command area. One is located in
Chak # 8, where all the chaks converge; and the second was recently
constructed with the assistance of a local NGO, Rural Women Organisation
(RWWO). In addition, Fauji Foundation mobile medical vans also visit each
village, for which announcements are made from mosques.

o Every chak has a sewerage system.

1.4.9 Education Facilities

Upon completion of secondary school education, male and female students have
to undertake further studies in Sanghar City, as this command area lacks a college. Only
primary, middle and high school facilities are available, the statistics of which are given
in Table 3.
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Table 3.

Schools in Heran Distributary Command Area.
Description Primary School | Middle School | High School
Boys 0 8 1
Girls 0 3 1
Boys and Girls | 25 0 0

Source: Field observation by IIMI-Sanghar staff,

1.4.10 Communication

All the chaks have been well planned and constructed. Metallic roads are linked to
the main roads. Small streets are brick paved, hence, farmers of this area do not face
transportation problems.

Out of 15 chaks, 5 (namely Chaks 3, 4, 8, 9 and 10) have access to telephones
with direct dialing facilities.

Three chaks (9, 10 and 11) have access to natural gas.

1.4.11 Water Users Organizations (WUOs)

In 1988, the On-Farm Water Management Directorate, Department of Agricuiture
and Wildlife, formed Water Users Associations (WUAs) at the watercourse level
consisting of three office bearers, namely: (1) Chairman; (2) Finance Secretary; and (3)
President. These WUA's 'supcryised the lining of watercourses in their respective
command areas. Farmers initially contributed 25% toward installment costs, but this
amount was later reduced to 15%, payable in lump sums. Currently, however, these
WUAES exist on paper only, as its objective has been accomplished.

[IMI-Pakistan started its field operations on this pilot secondary canal in 1995,
with the objective of organizing farmers, both, at the watercourse and at the secondary
canal levels. Initial setbacks were caused due to misunderstandings created by persons
with vested interests. The hard work and consistent efforts of the 1IMI1 field team and the
Hyderabad office eventually paid off, when, at the end of 1996, WUASs at the watercourse
level and a Water Users Federation (WUF) at the distributary level, respectively, were
selected by the WUA member-farmers. The structure of these farmer organizations (FQOs)
consist of five office bearers, namely: (1) President; (2) Vice President; (3) General

Secretary; (4) Joint Secretary; and (5) Finance Secretary, as well as two to three executive
body members (six at the distributary level).

The main functions of these FOs are to solve problems, or actions, requiring
collective approaches at the watercourse and distributary levels, e.g., collection of funds,
desilting, filling breaches -and constructing cross bridges along the watercourses.
Normally, in such situations, the President, or the General Secretary, calls FO meetings.
The list of office bearers for the Heran Distributary is given in Table 4. ‘
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Table 4. Names of Office Bearers.

Name of Office Bearer Position

Haji Noor Ahmed Sulhen President

Sajid Hanif Vice President
Haji Khushi Mohammed General Secretary
Malik Zafar Igbal Joint Secretary
Malik Haji Ahsan Finance Secretary
Haji Mohammed Ashraf Gugar Executive member
Arshad Mehmood Executive member
Akhtar Kayani Executive member
Habib - ur-Rehaman Executive member
Ali Khan Jamali Executive member
Abduliah Khokhar Executive member

Source: Minutes of the General Body meeting of two nominees from each watercourse

1.5 DRAINAGE FACILITIES

There are two types of drainage system installed in this command arca; surface
drains and sub-surface drains (saline tubewells). Surface drains, namely, (1)} Makhi
Branch Drain (MBD); (2) Makhi One R (MIR); and (3} Makhi One RA (MIRA), are
installed in the Heran Distributary command area, while SIR drain is installed along the
Khadwari Minor command area. These drains end at Sanghar Drain, which, finally,
concludes in the Main Drain, also known as the Spina! Drain. The detail of these surface
drains is given in Table 5.

Table S. Characteristics of Surface Drains.
Name of Design Discharge ; Total Length Width Number of Slopes
Drain Cfs {Feet) (Feet) Inlets {-)
MBD 96.60 67,994.40 11.00 5.00 1.25
MIR 79.50 76,391.20 8.00 5.00 1.25
MIRA 17.60 23,288.00 5.00 . 4.00 1.25
SIR 43.90 36,768.80 9.00 6.00 1.25

Source: Data from LBOD office, Sanghar.

The IIMI-Sanghar field team has been monitoring these surface drains since 1996
by measuring/conducting: (1) discharge at its disposal, and source, points in the
command area; (2) vegetation growth survey; and (3) weak point surveys. '

1.5.1 Discharge at Source and Disposal Points

The analysis of this data reveals that some of the excess irrigation water applied to
the crops is flowing into these drains. The discharge difference between the source and
disposal points, i.e., total contribution, is given in Table 6.
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Table 6. Contribution of Excess Water to Surface Drains.
MIRA MIiR MBD SiR
Total Cont. Total Cont. Total Cont. Total Cont.

Months {cusecs) (cusecs) (cusecs) (cusecs)
February 0.36 Not measured Not measured No flow
March 1.34 4.74 1.33 No flow
April 0.23 1.22 1.37 No flow
June 0.86 (.96 0.47 No flow
July 0.79 (.56 1.07 No flow
August 0.69 1.56 0.97 No flow
September 1.42 18.97 Not measured No flow

Source: Monthly monitoring by lIMI-Sanghar staff.

Another interesting point to be noted is that during the months of peak crop waler

requirements, i.c., March and September, the total contribution in these drains increases
suddenly.

The IIMI-Sanghar team measures, on a monthly basis, Parts Per Million (PPM)
through EC meters-of water at source and disposal points of the surface drains. The PPM
observed at different intervals is given in Table 7.

Table 7. Salt Concentration (PPM) in Surface Drains at Source and Disposal points
in the Heran Distributary Command Area.

Months MBD MBD M-1RA M-1RA | M-IR M-1R
WiQuality | W/Quality | W/Quality | W/Quality | W/Quality | W/Quality
at Source | at Disposal [ at Source | at Disposal | at Source | at Disposal

(ppm) (ppm) (ppm) (ppm) (ppm)) (ppm))
May 10,304.0 1,499.4 577.6 503.6 047.8 897.7
June 9,292.8 1,792.0 537.6 1,619.2 915.2 1,1584
July 90,1520 2796.8 896.0 672.0 524.8 550.4

Thus, it appears that water flowing from the Heran Distributary command area
into these drains is of better quality.

1.5.2 Vegetation Growth Survey

Two surveys (in July and November 1997
four surface drains by the [IMI-San
of these surveys are given in Table 8.

) pertaining to vegetation growth in the
ghar staff have been documented. The main findings
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Table 8. Vegetation Growth in the Surface Drains.
Month MIRA MIR MBD SIR
Left | Right | Bed j Right | left | Bed ! Right | Left [ Bed | Right | Left | Bed
July Clean | Clean | Thick ) Clean | Clean | Thick | Clean ]| Clean | Thick | Clean | Clean | Thick
November | Clean | Clean |Half |Clean | Clean |Half jClean |{Clean |Half |Clean |Clean | Thick
clean clean clean

Source: Monitoring by IIMI-Sanghar field staff,

Interesting to note is that, except for SIR surface drain, the beds of these drains
have been partially cleaned during November 1997. On the one hand, the free flow of
water has increased, while on the other, the beds have been lowered. Thus, the possibility
of water flowing back into cultivated lands through the inlets of these drains has been
eliminated.

1.5.3 Weak Point Survey

The 1IMI-Sanghar staff, after every three months, conducts a survey of the surface
drains in order to note the weak points that may have developed in the berms / banks of
these drains. The purpose of this survey is also to note (if any) the flow of excess
irrigation water diverted into these drains by some of the farmers. The main findings of
these surveys are given in Table 9.

Table 9. Weak Points in the Surface Drains.

Months MIRA MIR MBD SIR
Banks | Berms Banks | Berris | Banks | Berms [ Banks Berms

July Good Good Good Good Good Good Good Good

November Good Good Good Good Good Weak Good Good

Source: Survey by 1IMI-Sanghar field staff.

Overall, the sub-surface (saline tubewells) drainage system installed is complete,
except for electricity connections.

Scavenger tubewells are not installed in the Heran Distributary command area.
The area surfaces of these, however, cover parts of land within the command arca.
Disposal channels are unlined, and staff is yet to be deputed for the operation and
maintenance of saline tubewells and its related infrastructure.

1.5.4 Farmers’ Perceptions about Drainage Facilities

Meetings with the farmers reveal that the vegetation problem remains inherent in
these drains, particularly in the rainy season, when water collected from different sides
starts flowing back into the cultivated fields through inlets provided for these drains, thus
damaging the sown crops.



10 Preliminary Business Plan for Heran Distributary

Farmers are adamant that this drainage system is advantageous for their land, and
insist that once this system starts operating properly, that it will spare their land from the
twin menace of waterlogging and salinity. However, they are not enthusiastic about
taking responsibility for the operation and maintenance of this system themselves.



2 CURRENT FINANCIAL SITUATION

2.1 SOURCES OF INCOME

The Sindh Irrigation Department is responsible for supplying water to the farmers.
The Government of Sindh (GoS) collects abiana (water charges) from the farmers, which
forms part of the revenue to defray costs incurred for the upkeep of the irrigation
infrastructure. Besides, abiana, the GoS has other sources of income, as explained in the
proceeding paragraph.

The farmers along this distributary pay abiana, land revenue, Usher, agriculture
tax and local cess. In the local language, abiana, local cess and agriculture tax are called
Jjamabandi (assessment) items, while Usher and loan collection of banks are known as
Ghair Jamabandi (non-assessment) items. Local cess is also called Local Board Fund,
which is utilized by the local board (district council) for development schemes.

2.1.1 Abiana

Abiana is levied by the GoS to meet expenses incurred on the operation and
maintenance of the irrigation system responsible for the supply of water to the cultivators.

Rates of abiana are fixed by the GoS for each crop, and vary slightly from one area to
another.

The rates of abiana applicable to this secondary canal command area for the
different crops are given in Table 10.

Table 10, Rates of Abiana for 1996-97.

Name of Crops Abiana Per Acre (Rs)

Cotion 8095
Rice 77.20
Sugarcane 158.15
Fodder 34.65
Wheat 46.35
Vegetable 123.60
Orchard 123.60
Ground Nut 05.50

2.1.2 Land Revenue

This is actually a royalty payable for land ownership imposed on non-Muslims
and Shias (a Muslim sect). Rates of land revenue are calculated according to average
production capacities for each crop.

11
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Rates of land tax vary according to the land size. Different rates are as follows:

Land Size Rate

Up to 12 acres 1.5 times
13 to 25 acres 2 times
26 to 50 acres 3 times

Above 50 acres 4 times

2.1.3 Usher

As for land revenue, Usher is recovered on a production basis from Muslims,
except from Shias. In Islam, the rate for Usher is fixed, i.c., one-tenth of production after

deducting the usual expenses. In agriculture, however, the charge is one-fifth, due to the
imposition of other charges.

Formula for calculating Usher:

Total amount of production (A) - Expenses (25%) (B) = Amount {Remaining 75%) (C)
Usher =5 % of C

25 % expense reduction (cost of production ) for canal irrigated land; and

33 % expense reduction (cost of production ) for tube well irrigated land.

For example,

Rs 100.00 (A) - Rs 25.00 (B) =Rs 75.00 (C)

Usher=Rs 75.00* 5% =375

2.1.4 Agriculture Tax

During the year 1996-97, the GoS announced the levy of agriculturc income tax
for agriculture landowners owning twelve acres, or more,

The rates for land revenue, Usher and agriculture tax, for different crops, is given
in Table 11.

Table 11. Rates for Land Revenue, Usher and Agriculiure Tax for different crops,
per acre, {or 1996-97.
S# | Crops Agriculture Land Revenue Usher
Tax
1 Sugarcane 75.00 375 393.75
2 Rice 30.00 3.40 90.00
3 Tobacco, groundnuts and oil seeds | 40.00 8.55 444.00
4 | Cotton 73.00 1.50 360.00
5 Bajira, Maize and fodder 40.00 Kharif2.25 75.00
6 Gardens and onions 300.00 Rabi 1.5 112.50
7 Wheat 40.00 102.00
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2.2 TAX ASSESSMENT PROCEDURES

The settlement officer’s ability to have a clear understanding of the principles and
methods of assessment is necessary. A study of the agriculture tract is also necessary.
Crop statistics are very important. The settlement officer’s chief reliance must be to
produce a fair assessment, as a wide diversity of agricultural conditions exist in most of
the districts, e.g., plains or river valleys, etc.. In short, soil, rainfall, water depth, climate
and the character of the cultivator, all contribute toward crop production.

Along the Heran Distributary, both, the Irrigation and Revenue Depariments are
responsible for the assessment of taxes. The Revenue Department assesses all taxes, like
land revenue, Usher, agriculture tax and local cess, whereas, the Irrigation Department
assesses abiana only. The Tapedar from the Revenue Department, and the abdur from the
Irrigation Department, conduct the assessments. The procedure for assessment, for both,
is similar. First, they go into the field and conduct a crop survey, which is entered into
their field books. Summary sheets are compiled from these ficld books. Later, the
Revenue Department compares its assessed abiana with that of the Irrigation Department
before the abiana is finalized. However, Revenue Department supervisors verify
assessments ascertained by the Tapedars, and present these to the Mukhtiarkar, who
finally presents his report to the Assistant Commissioner of Sanghar.

2.2.1 Assessment of Land Revenue

The government levies payment on all land, regardless of purpose and situation,
except:

a. Land wholly exempted by special contract with the Government, or by the
provisions of any law in force at the time;

Land included in village sites for human habitation;

Land included in cantonment limits;

Land on which property tax (under the West Pakistan, Urban) is levied,
Where Immovable Property Tax Act 1958 is payable; and

Waste and barren land under cultivation for a continuous peried of not less
than six years.

moe oo

Land revenue is assessed in terms of cash payments. The assessment of revenue is
based on an estimate of the average money value of the gross.

2.2.2 Limits of Assessment

Assessment limits are ascertained according to the land revenue as a fixed annual
charge, the amount of which is assessed in the form of a prescribed rate. The average
amount, which, according to a written estimate, is approved by the government, or the
Board of Revenue as the casc may be, will be livable annually, shail not, in the case of an
assessment circle, exceed one-fourth of the estimated money vale of the net assets of such
assessment circle.
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2.3 TAXES COLLECTION PROCEDURE

After receiving rates of Abiana, 1and revenue, usher and agriculture tax duly fixed
by Board of Revenue. Invoices to the farmers are issued and the revenue department
starts collection. Daily collection report is put before the Mukhtiarkar and the amount is
credited to the Government account through bank challan. Mukhtiarkar supervises this
recovery campaign.

The farmers pay taxes to the Tupedar in cash, who issues a receipt in lieu thercof,

In some cases, the farmers prefer to deposit taxes directly with the Mukhtiarkar,
obtaining their receipts directly from his office.

24 EXPENDITURES

The Imrigation Department requests budget estimates from staff above the SDO
level each year. These cost estimates, pertaining to operations and maintenance and other
irrigation expenditures, are compiled and communicated to the next higher office for
onward transmission to the Provincial Irrigation Secretariat, which finally forwards these
budget estimates to the Finance Department for approval from the Sindh Assembly. Upon
approval from the Sindh Assembly, the Finance Department permits the Irrigation

Department to incur expenditures within the approved budgetary amounts in the
following manner:

s The Assistant Executive Engineer of the concerned sub-division submits an
estimate for the operation and maintenance expenditures of canals, and sends
it to the Executive Engineer of the concerned irrigation division.

* The accountant of that division checks this estimate, and reports it to the
Executive Engineer.

¢ For an estimate less than Rs 25,000, the Executive Engineer is himself an

approving authority, and can allocate money to the Assistant Executive
Engineer to commence work.

o Estimates between Rs 25,000 and Rs 0.25 million require approval from the
Superintending Engineer on the recommendation of the Executive Engineer.

¢ Any estimate in excess of Rs 0.25 million is routed to the Chief Engineer,
who, after consulting the Secretary of Irrigation through the Finance Ministry,
is authorized to release the money.

2.5 MAINTENANCE,.IMPROVEMENT AND ESTABLISHMENT COSTS
Various types of expenses exist at the irrigation divisional level, and are normally

categorized under three heads, namely, (1) Establishment cost; (2) Maintenance cost; and
(3) Improvement and Extension costs.

1) Establishment cost is based on staff salaries and its related expenses.
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2)

3)

Maintcnance cost includes expenses like excavation, carthwork, cleaning
vegetation growth, repair of canal gates, or outlels. Repair to culverts and
bridges over the secondary canal are also grouped under maintcnance cost.

Improvement and Extension cost includes provision for the extension of
distributarics, new head regulators (if the old one is completely damaged, or
the design discharge has been increased) and the construction of new outlets,
etc.. The construction of new culverts and bridges over a sccondary canal also
falls under improvements and extension cost.




3 FARM INCOME ANALYSIS

3.1 BACKGROUND

A farmer derives his / her source of income by selling agricultural produce. Being
conservative by nature, a farmer would only incur any additional expense, like that of an

investment in his / her favor, if, in return, these additional expenses contribute towards
the farm income.

In acknowledgement of this preference, a methodology, which is explained later
in this chapter, was devised in order to calculate the net farm income, and to understand,
in more detail, the different factors affecting farm income.

Generally, three techniques, namely, (a) farm income analysis; (b) fund flow
analysis; and (c) farm investment analysis, are used to measure the performance of an
agriculture project. Whereas the latter two technigues are used to determine the liquidity
and attractiveness of a proposed investment, farm income analysis is normally used to
evaluate the performance of a farm in a particular year (Gittinger 1992).

Farm income analysis technique I..s been favored in this report, as, at present, our
primary objective is to test the _nancial viability of the FO's for a possible take-over of
Operation and Maintenance of the Heran Distributary.

3.1.1 Cropping Intensity and Cropping Pattern - Importance

Cropping intensity is normally expressed in percentage, and is referred to as the
cropped land within a given Culturable Command Area (CCA), while cropping pattern
means identification of different crops in a given cropped area.

The values for these two are needed to calculate the following:

a) forming the basis to calculate crop yields;
b) forming the basis to calculate farm inputs; and

¢) forming the basis to calculate abiana.

The foregoing are considered core requirements to ascertain the farm income.
Furthermore, calculating abiana payable by a farmer also depends entirely on this
information.

3.1.2 Information Collected on Cropping Intensities at Different Intervals

IIMI's field office in Mirpurkhas has been collecting information about cropping
intensities since 1996, Information has also been obtained from the Revenue Department.
Mr. Amin Sohani, Financial Analyst, conducted a special survey with the help of field

17
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staff to collect this information. The information thus collated, utilizing different sources,
is summarized in Table 12.

Table 12, Cropping Intensities for the Heran Distributary.

Crop Season | Cropping Intensity (in %) Remarks
Kharif 28.00 Designed Intensity

Rabi 53.00 Designed Intensity

Rabi 95/96 60.00 Mean figures {A. Sohani)
Rabi 96/97 56.48 Survey by field team
Kharif 96 59.00 Mean figures (A. Sohani)
Kharif 96 30.70 Survey by field team
Kharif 97 64.84 Survey by field team

3.1.3 Farm Revenue and Farm Expenses Calculated by Amin Sohani

Amin Sohani (1997), reported the farm revenue and farm expenses for this
distributary, as given in Table 13.

Table 13. Farm Revenue, Expenses and Income Calculated (Amin Sohani, 1997).
Season Mean Farm Revenue Mean Farm Expense Mean Farm Income
(CCA Acre) (CCA Acre) (CCA Acre)

Rabi 95-96 1,249 958 291
Kharif 96 2,401 1,634 767
Note: The above figures have been calculated for cropped area only, which, in the sample, has

981 acres.

3.2 JUSTIFICATION FOR REVIEW OF THE EXISTING DATA

One of the specific objectives in organizing the farmers is to promote their
maximum involvement in the operation and maintenance of distributary / minor canals
(Phase II Report, 1997). This preliminary Business Plan {financial framework) is
intended to facilitate the Farmers Organizations of this distributary in managing its

financial affairs amicably. Therefore, there is a need to ensure accuracy and reliability of
the data which form the basis for this business plan.

The variance in the existing data is somewhat substantial, although the data
collected the by 1IMI field team sounds more reasonable. However, since this data is
largely based on samples, therefore, the chances of inherent limitations are possibie.
Considering the sensitive nature of the final product involved, i.e., a preliminary
framework (financial) which is also acceptable to the farmers, the authors of this report
felt the need for a more comprehensive survey of this distributary.

Furthermore, the need to obtain more confidence by having indepth knowledge
about this distributary was also felt, to enable, on one hand, extending maximum
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assistance to FOs during negotiations in the Joint Management Agreement, and, on the
other hand, to come up with the best possible financial solutions.

3.3 DATA COLLECTION AND DATA ENTRY METHODOLOGY

The first important step, as considered by the authors, was to become familiar
with the IIMI-Sanghar field staff, as well as with the Heran Distributary. Therefore, a
field visit was undertaken in August 1997. Mr. Navecd Khayal, Supervisory Social
Organizer and head of 1IMI-Sanghar field station, assisted by other members of his team,
provided a detailed presentation of this distributary. Later, he accompanied the authors to
a field visit of the command area. At the end of this visit, it was decided to have the
authors of this business plan meet for a full day at the Hyderabad office.

The purpose for this meeting was to devise a preliminary strategy for the
collection of necessary data. Since information on cropping intensities and patterns was
considered cssential, therefore, it was resolved to conduct a 100% detailed survey of this
distributary by hiring the part-time services of abdars, who were to be equally assisted by
IIMI-Sanghar field staff members.

This strategy was discussed in detail with Dr. Yameen Memon, [IMI-team lcader
for the Sindh Province, Mr. Don J. Bandaragoda, Project Leader, and Professor Gaylord
V. Skogerboe, Director, IIMI-Pakistan, whereby it was decided to organize a one-day
workshop in Hyderabad that would be attended by all the Sindh-based project staff.

The workshop started with the authors providing a simple introduction to the
Business Plan, while Dr. Yamecen Memon described the purpose of the proposed survey,
as well as the expectations from field staff during this period. Later, an open session was
held with participants, in order to gather different ideas to improve the quality of this
survey, and corrective measures to be adopted when bottlenecks arose. Participants
agreed to the suggestion of conducting this survey at the level of each watercourse, and to
also to prepare maps at the same time. Accordingly, an initial proforma was developed.
The recommendations of this workshop are as follows:

¢ Technical persons, adequately familiar with the command area, and with about
5 years’ field experience, to be hired;

e One field staff person to accompany this technical person, for both to go to the
fields for data collection and filling proformas together;

e Two proformas were suggested; one for mapping and the other for crop
identification;

» Each member to be responsible for the accuracy and correctness of data, by
comparing the two proformas with each other; and

e Supervisory Social Organiser (SSO) of the Sanghar ficld station to be
responsible for the final verification of data, before sending it to the [IMI-
Hyderabad office.
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The proformas developed at the end of the workshop were pre-tested on the
foliowing day. In Sanghar, agriculture land is divided into blocks, therefore, pre-testing of
the questionnaire was successful. However, due to certain problems faced in other pilot

sites (Mirpurkhas and Nawabshah), a few modifications were made before a final version
was agreed upon.

The salient features of this questionnaire are as follows:

A one-page questionnaire in landscape format.

Data is easy to record.

One page can easily record information for 9 blocks.

The basic information relating to cultivators includes: (1) watercourse number; (2)
survey, or block number; (3) dek name; {4) holding, in acres; (5) owner's name;
(6) managed by; (7) status; (8) number of tenants; (9) water allocation (hr.); and
(10) day and time of water allocation.

Information for each crop cultivated, including orchards and vegetables.
Information about uncropped land, i.c., fallow.

Information about waterlogged and salinized lands.

[nformation about abandoned land.

Information relating to drainage infrastructure.

Information about lift pumps and piczometers situated in the area.

The last column for use to record any special information.

¢ o ¢ & o o @

Sanghar Field Station hired two persons, namely, Allah Bux and Banho Khan
Chandio, to collect data. Both have been working with the Irrigation Department as
abdars for the last fifteen years.

Each of the Heran Distributary’s watercourses were equally distributed among the
6 field staff members, with each being responsible for onc respective area for the
collection of data. Accordingly, field staff attempted to complete their part of the work as
early as possible, but due to the complexity of data, more time was consumed.

Only the mapping proforma was filled out in the field. The technical (hired)
person and the associated stafl member surveyed the watcrcourse acre-wise, and entered
data according to their observations. The mapping proforma contained four blocks cach,
and further divided into sixteen acres. In Sanghar, the land distribution is mostly in
blocks, therefore, it was easy to provide the information. In some blocks, drains,
distributaries, roads, etc. have been constructed, therefore, deh maps were also consulted
while filling in the proforma. The data has been calculated in a manner that would clearly
capture the maximum information of a given watercourse.

Next to filled out, was the proforma for calculation, which was filled out with the
help of the mapping proforma. This exercise required more time. After these had been

completed, the SSO was responsible for rechecking this data, before sending it to the
1IMI-Hyderabad office.
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34 FARM REVENUE ANALYSIS

Farm revenue is calculated by multiplying the physical productivity with the per
unit price of the commodity. The formula used to calculate the farm revenue is:

FR = (TYP * Pr) + (TYB * Pr).

Where,

FR =Farm Revenue

TYP= Total Yield of Principle Crop
TYB= Total Yield of Bi-product

Pr = Per Unit Price

3.4.1 Theory of Farm Revenue Analysis

Usually, one major objective for the financial analysis of a farm, is to judge how
much farm families participating in farm work will have for living cxpenses. The analyst
will need budget projections that estimate year-by-year future gross receipts and
expenditures, including the costs associated with production and credit repayments farm
families must make, in order to determine what compensation the family reaps for its
own labor, management skills, and capital. Part of the income the family will receive may
be in the form of food consumed in the household, so an estimate for this quantity and its
value is necessary. Even if a family realizes a considerable increase in income, or ‘net’
incremental benefit by making an investment, its absolute income may still be so low that
nearly all of the incremental production is consumed in the household.

A financial analysis must judge whether the family will then have sufficient cash
to repay the cost of investment. If not, the analyst may have to make a policy judgment
about the subsidy families with very low incomes may need.

The farm budget becomes the basis for shaping the credit terms to be made
available. The analyst must judge whether farmers will need loans to f{inance on-farm
investments to meet some production costs, and whether seasonal short-term credit
should be provided for working capital to finance inputs and related expenses.

The analysis of farm income will also permit assessment of the incentives for
farmers to participate in farm work.

e What will the probable change in the farm income be?
e What will the timing change in the farm be?

» How will the prices change, or, how severely could fluctuations affect farm
income so that farmers will refuse to run the risk of participating in the farm
work?

e What will the effect of subsidy arrangements on farm income be?
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e What changes in government policy might affect the income earned by
farmers?

s  Will new subsidies be needed to provide sufficient incentive for the project to
proceed?

For farm revenue analysis, every product produced on the farm is analyzed
according to production, quantity and quality. For example, when wheat is produced, then
the quantities of everything associated with wheat will be considered, according to the
analysis of revenue cost collection.

A simple method of revenue analysis is to measure every quantity separately, c.g.,
for cotton crop, the production is differentiated between the quantity of cotton and the
empty plants remaining, as a farmer can sell both, cotton as well as the empty cotlon
plants. Therefore, when analyzing farm revenue, both prices will be calculated.

Similarly, for sugarcane, the farmer obtains not only the price of cane from the
mill, but also other left-overs of the sugarcane crop, as this can be used as fodder and
manure. Another point to be noted for sugarcane crop, is that during harvest time, above
work without wages in most cases, in lieu of which they take the remaining portion of

this crop as fodder for their animals. Alternately, the rate of pay for laborers is Rs 100 per
day.

In farm revenue analysis, a good rule for determining the market price for
agriculture commodities produced on the farm, is to investigate the prices at “point of
first sale. If the point of first sale is in a relatively competitive market, then the sale
price of the commodity is probably a relatively good estimate of its value in economic, as
well as in financial, terms. If the market is not reasonably competitive in the economic -

analysis, the financial analysis may have to be adjusted to reflect the opportunity cost, or
value in use, of the commodity, better.

Farm revenue analysis was considered very important in order to make a business
plan for the FOs. On the basis of these analyses, judgments could be formed about the

financial efficiency, incentives, creditworthiness and liquidity. The following information
is considered important to calculate farm revenue:

Total land holding of a farmer.
Cropping pattern.

Cropping intensity.

Total production.

Farm-gate prices.



Farm Income Analysis 23

3.4.2 Farm-gate Prices

The best point of first sale to use is generally what the farmer receives when he
sells his product at the boundary of the farm, i.e., farm-gate prices. The increased value,
added to the product as it is processed and delivered to a market, arises upon payment for
marketing services. This added value is not attributed to the investment to produce the
commodity properly. Rather, it arises from the labor and capital engaged in the marketing
services. Usually, the prices at point of first sale can be accepted as the farm-gate prices,
even if this point is in a nearby village market where the farmer sells his output. Thus, he
earns himself any fee that might be involved in transporting the commodity from the farm
to the point of first sale. But, if any new equipment is necessary to enable the farm-gate
price may be a poor indicator of the opportunity cost, the authors prefer to use in
economic analysis. The farm-gate prices of crops are given in Table 14.

Table 14. Farm-gate Prices of various Crops in Heran Distributary, 1997.
S.No Name of Crop Farm-gate Price Rs/mds.
1 Cotton 792.80
2 Sugarcane 32.45
3 Rice 150.75
4 Fodder 20.24
5 Vegetables (approximate) 115.08
6 Oil Seed 684.60
7 Wheat 239.10

3.4.3 Land Affected by Salinity

Salinity is the presence of various cations (Ca, Mg, Nz, K) and anions (Cl, S04,
Cos, Heos) of soluble salts evident in irrigation, and soil, water. The presence of these
salts adversely affect the ability for plants to extract moisture from the soil, thereby
reducing the agriculture productivity of land. Salinity levels are usually classified
according to the measured electrical conductivity (EC) of the irrigation, or soil, moisture.
Salinized soil contains an EC greater than 4 deci-siemens per meter (dS/m), and the
exchangeable sodium percentage (ESP) is less than 15. For sodic soil, the EC is less than
4 dS/m, and the ESP is greater than 15. Sodic soil is rather difficult to reclaim when
compared to saline soil'.

Actually, in the Heran Distributary command area, the soil is yet to be analyzed
chemically in order to determine its salinity / sodicity status. Therefore, the authors were
unable to decide the percentage of soil affected by salinity / sodicity. However, farmers
believe that soil in this command area is mostly salinized, because the per acre yield of
salt tolerant crop varieties is better than that of the normal varieties.

} «personal Communication” Dr. Muhammad Aslam.
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As the water table of the soil has reached approximately two to three feet,
therefore, it is impossible to reduce the soil salts by leaching. Farmers, thus, grow mostly
tolerance crops, like that of sugarcane, rice and Janter. During data entry, the authors
assumed salinized fields on the mapping proforma, i.c., only those portions of land on
which a layer of white powder was visible, and where land was not being used for
cultivation. These portions of land was calculated at about 1,673 acres.

3.44 Land Affected by Waterlogging

A substantial amount of irrigation water seeps underground from the canals,
watercourses and fields. This seepage, with no natural means of escape, continuies to
accumulate underground, and the water table continues to rise, until eventually reaching
the ground surface. This creates waterlogged conditions. At the same time, water from
the shallow water tables flows through evapotranspiration. With this movement of water,
salts also come up and are deposited in the root zone, thereby rendering the soils
unproductive. Irrigation with water containing large amount of salts, or a high proportion
of sodium, poorly-leveled land, improper irrigation management (inc(ficient irrigation
and agricultural practices), the use of poor quality irrigation water and the lack of
drainage, also cause salinization of the plant root zone?.

The province of Sindh is known to have the biggest network of artificial canals in
the world. The land slope from the sea towards the north is about 1 foot per mile. The
Indus Plain is an arid and semi-arid region containing alluvial soils. Prior to the major
conversion of inundation canals to weir controlled canals, the water table was eighty feet
below the soil surface. Both, irrigation and drainage, are inversely proportional to each
other, therefore, both are necessary for sustainable irrigated agriculture. In Sanghar
District, a huge system dating back to very early irrigation methods is still in operation,
but due to the absence of a drainage system, the water table rose, and soils became
waterlogged. Although presently the drainage system has been installed under the LBOD
project, it is not operational; consequently, the water table has risen to the soil surface.
Furthermore, operational population pressure in this command area has caused intensive

cultivation of land without adequate drainage facilities, thereby causing an increase in the
elevation of the water tables.

During the survey, tracts of land where standing groundwater was cvident on the
surface, were categorized as waterlogged. In the command area of the Heran Distributary,
the pounded regime portion is about 870 acres.

3.4.5 Land Affected due to Other Reasons

According to older farmers, the river Indus used to flow through the Sanghar
District many years ago, hence, most of the land was covered with water, causing silt
deposits. When the Indus River changed its course, and with the passage of time, these
silt depositions formed into sand dunes. Later, farmers converted these sand dunes into

2 (13 r M ¥
Personal Communication” Dr. Muhammad Aslam.
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cultivatable fields. Currently, the sand dune-affected area is equivalent to about 1,802
acres, and for this survey’s purposes, has been considered as abandoned.

3.5 - FARM LAND REVENUE OF HERAN DISTRIBUTARY

The information deemed necessary as explained in Section 3.4 was available at
the end of this survey, in time for the kharif 1997 cropping season. However, the same
information for rabi 96-97 was not possible through this survey. In order to form an
opinion regarding the economic strength of the farmers, farm land revenue should be
calculated for a period of one year. Therefore, field data collected by the 1IMI-Sanghar
team using the sampling method, has been relied upon to compute the figures for the rabi
96-97 cropping secason.

The other important factor in arriving at the farm revenue, is crop yield per acre.
Again, contact farmers were contacted from each watercourse, where land can be
considered as fairly representative of the whole watercourse. The information provided
by these farmers was further cross-checked with the information available for the other
two pilot distributaries, and may be considered fairly reliable. The yield per acre for
major crops in this command area, when compared with the national and international
information, is given in Table 15.

Table 15. Comparison of Various Yields for Crops in different Countries.
Country Cotton Wheat Maize Sugarcane | Rice (Paddy)
{(kg/ha) (kg/ha) (kg/ha) _(kg/ha) (kg/ha)
USA 1,902.25 2,566.25 7,450.00 76,846.25 6,377.50
China 2,302.25 3,229.75 4,375.25 - 5,604.75
Turkey 2,445.75 2,027.50 4,082.00 - -
Mexico 2,351.25 4,102.50 1,944.75 - -
Iran 1,883.00 1,473.25 - - -
India 742.50 2,298.00 1,558.25 63,680.75 2,617.50
Pakistan 1,865.25 1,500.50 1,386.00 42.176.75 2,323.75
Heran Distributary 1,535.35 2,574.72 - 62,908.92 3,772.18

Source: Agricultural Statistics of Pakistan, 1992-1993.

For the purposes of calculating farm land revenue, expenditure and income, it was
assumed that a farmer hides actual cropped area; whereas, (s)he normally informs the
correct crop yield, crop price and crop expenditure as other sources confirming, or
negating, this readily-available information. Therefore, the main emphasis was to collect
accurate information (maximum possible) regarding the cropped area and pattern.

Important information collected during data collection regarding crops, cropped
area of these crops divided into maximum and minimum area, average water table depths,
average water quality in parts per million, and average water duty, is given in Table 106.
This information can be used to explain the farmers” preference for certain crops in their
respective watercourses.
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Table 16. Farmers’ Preferences for Selected Crops along different Watercourses.

Particulars Cotton Sugarcane Wheat Fodder Rice
Max. | Min. |Max. | Min. [Max. [Min. |Max. |Min. | Max. | Min.

W/course number 1R 2R 4R KIL 16R 2R IR KIL 14L K4R
Land:
Crop cultivated in acres 388 8 199 1 426 35 104 1 74 1
Total crops in arca acres 585 64 078 104 655 48 585 104 275 319
CCA in acres 1,068 224 231 408 675 224 | 1,038 408 322 658
W/quality (mS/m) 1,293 | 2,020} 3,010 6901 26431 2,020 1,293 690§ 1215 g10
Whtablc depth (avg.) 3.74 2.29 1.79 3.76 2.86 2.29 174 3.76 .80 2.60
Wduty (avg.) 7.31 3.88 8.16 5.83 5.28 5.88 7.31 5.83 8.84 4.04

Source: For cultivated area and crop identification survey by 1IMI-Sanghar. For water

quality, water table depth and water duty average of time-series data for the last 5
months collected by IIMI-Sanghar ficld staff.

In the case of cotton, the only reason for a high cropped area in Watercourse 11R,
is a higher water table depth from the surface and plausible water quality, while low
cotton cropped area in Watercourse 2R is due to low cropped area in this watercourse.

From the above table, it is interesting to note that in Watercourse 4R, cropped area
for sugarcane is the highest, which can be attributed to a very high water duty, i.c., 8.16,
and a lower water table depth from the surface, i.e., only 1.79 feet. Sugarcane is a very
high water-consuming crop, and 18.20% of the total sugarcane cultivated in this
command area is cultivated in this watercourse. While sugarcane is at an extreme low in

Watercourse K1L, where water duty is 5.83, and which can be attributed to the interest of
farmers towards other crops.

The high wheat cropped area in Watercourse 16R can be attributed to the farmers’

interest in this crop, whereas a low cropped area for wheat in Watercourse 2R is due to its
total cropped land, i.e., only 48 acres.

A study to: (1) identify groundwater contribution 1o the water requirements of
major crops; (2) develop irrigation management strategies for major crops under different
water table conditions; and (3) evaluate the effect of groundwater quality on soil
salinization and crop yields under different water table depths, has been conducted by
Mona Reclamation and Experimental Project (MREP), and Lower Indus (LIM), over a
period of three years. The conclusions of this paper are as follows:

a. Low Water table depth from surface is, generally, not conductive for good
crop yields. Water supplied to a crop by capiilary rise from shailow
groundwater can be an important resource. However, it reduces the depth of
root zone and increases the threat of soil salinization, especially when ground
water quality is inferior, and ultimately affects the crop yields.

b. The general practice of applying 5-6 irrigations to wheat and cotton crops is
wasteful and unproductive on soils with water table Icss than 9 feet from the
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ground surface. For good yiclds, 1-2 irrigations at a watcr table depth of 3 to
6 feet, and 2-3 irrigations at a water table depth of 6 10 9 feel, arc required.

¢. At shallow water tables, bed planting of crops not only provides better soil
conditions during the rainy season, but also saves more water when compared
to conventional flat / basin methods.

The results of LIM, based in the Sindh province, identifying groundwater
contribution to the water requirement of major crops, is given in Table 17.

Table 17. Groundwater Contribution to Crop Water Requirement for Selected Crops.

Witable depth | Witable depth | Wiable depth | Witable depth | Surface Water
Less than 3 fl. 3 to 6 feet. 6toY feet, Yto 12 fect. Application.

Total ET losses (em) 779 538 50.7 55.5

G/water cont. (% of total ET) 82.8 24.2 7.6 318

Sub-immigation (cm) 04.5 13.1 19 2.1

Cotton {kg/acre) 196.4 2794 6202 736.0] 30 cm or 4 irip.

Sugarcanc (kp/fucre) 31,500.0 11,780.0 26,520.0 26,4800 191 ¢m

Wheat yield (kg/acre) 440.2 579.8 1,323.9 1,545.7 | 30rem or 4 irrig.

Source: Benefits of Shallow Drainage, Paper by MREP & LIM.

The data for watercourses of the Sanghar Distributary indicating maximum and

minimum crop yields, water table depths from the surface, ground water quality and
water duty, is given in Table 18.

Table 18. Crop Yields, Water Quality, Water Table Depth from Surface and Water
Duty for Selected Crops.

Particulars Cotton Sugarcane Wheat Fodder Rice
Max. | Min. Max. | Min. Max. Min, Max. | Min. Max. | Min.
W/course number K3L K2R | 17AL 11R 5L K6T L K2R 13R| IR
Yield in kg. Per acre 1,000 360 | 32,000 16,000 1,400 720 3,600 2,000 1800 { 1000
W/quality in_m&/m (avg.) | 1,250 1,867 | 1,030 1,293 2,850 1,307 1,843 1,867 1,460 1 1,293
Wriable depth (avg.) 2.76 3.82 2.07 3.74 1.98 2.09 5.206 J.R2 3201 174
W/duty (Avg.) 4.95 3.83 06.09 7.31 831 4.54 6.0 38 4.51 7.31

The high sugarcane yiclds in this command arca is nearly equal to thosc obtained
by LIM under the relevant water table depths. True for sugarcane, is that higher yicids in

lowest water table depth from surface, and vice versa. However, results for cotton and
wheat are different.

The farmers along this distributary normally scll their agriculture produce in the
nearby grain market. However, sugarcane and cotton is usually sold to the sugar mills
and cotton ginning factories, which are also nearby, while wheat is sold to food
departments at rates established by the Government of Pakistan. Important information
regarding maximum and minimum farm-gate prices for major crops, is given in Table 19.
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Table 19. Farm-gate Prices, Water Quality, Water Table Depth from Surface and
Water Duty for Selected Crops.

Particulars Colton Sugarcane Wheat Fodder Rice
Max. | Min, | Max. | Min. Max. | Min. Max. Min. Max. | Min.
W/course number 18AT 10R 15SL| 17AT 3L $4L BAL KST 4R YR

Price per kg in Rupees | 2091 | 19.66] 094| 074] 6.37| 487] 089 039] 486] 286
Wigquality in mS/m (avg.) | 1,000] 870 963 2023 1,843| 1215] 867[ 2110] 3010] 837
Witable depth (avg.) 412 2971 3700 48] 5261 18] 294 30| 179 285
W/Duty (Avg.) 8391 907 606] 530] 690] &84| 1273| 642] 8.l16| 707

The mean farm-gate prices for these major crops are calculated at Rs 19.82 per
kg. for cotton, Rs 0.81 per kg. for sugarcane, Rs 5.98 per kg. for wheat, Rs 0.66 per kg.
for fodder, and Rs 3.77 per kg. for rice, even though the purchase price for wheat is fixed
by the Government of Pakistan. The reasons for price fluctuations arc: (1) initially, the
price was fixed at Rs. 240 per 40 kgs, which was later reduced to Rs. 200 per 40 kgs; and
(2) the quality of wheat in Watercourse 14L was not up to the mark, hence, it was sold at
the low price of Rs. 195 per 40 kgs.

The prices a crop can fetch depend on its quality, which, in turn, depends on
various factors, e.g., availability of water, soil conditions, quality of seed, quantity and
quality of fertilizer, pesticides, and the farming practices. Therefore, the above analysis
becomes more meaningful when seen together with the farm input costs, which is
explained later in this chapter. Here, the purpose is to sce the range of prices the farmers
along this distributary fetch for major crops.

Although bi-products for crops like wheat and cotton arc either sold by the
farmers, or consumed domestically by them, the valuc of these bi-products has not been
considered in this report. Thus, farm revenue, calculated by multiplying the physical
productivity with the per unit farm-gate price of the commodity, for rabi 96/97, and
kharif 97 cropping seasons for the Heran Distributary command area, amounts to Rs
4,530 and Rs 12,673, respectively, per cropped acre. This totals Rs. 17,202 per cropped

acre. The important information derived from farm revenuc analysis for this distributary
is given in Table 20.
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Table 20. Gross Agriculture Revenue Analysis.
Particulars Rabi - 9697 Kharif - 97 Total {one year)
Cropped Area in acres 8,513 9,123 17,836
Fallow Area in acres 2,215 1,405 -
Waterlogged Area in acres 870 870 -
Salinized Area in acres 1,673 1,673 -
Abandoned Area in acres 1,802 1,802 -
CCA in acres 15,073 15,073 -
Cropping Intensity (in %eage) 56.48 64.84 121.32
Gross Revenue (Rupees) 38,563,030 118,142,975 156,706,005
Gross Revenue per cropped acre (Rupees) 4,530 12,673 17,202
Gross Revenue per CCA acre (Rupees) 2,558 7,838 10,396
Gross Revenue (1S$) 876,433 2,685,068 3,561,500
Gross Revenue per cropped acre (US$) 103 288 391
Gross Revenue per CCA acre (US$) 58 178 236

|_Avg. price of land per acte (Rupees) 75,000 75,000 75,000
Girevenue to land (Crop) price in %age. 6.04 13.90 22.94
Ghrevenue to land (CCA) price in %hage. 34] 10.45 13.86

Rate applied: 1 US$ = Pakistan Rupees 44.00.

The total uncultivated land in this command area categorized as waterlogged,
salinized, or abandoned, is 4,345 acres. The mean gross revenue per cultivated acre is Rs
17,202, hence, the farmers in this command area, in one cropping season, have lost a
gross revenue of about Rs 74.743 million (US$ 1.699 million). This totals Rs 4,958.71
per CCA acre, and a decrease in the cropping intensity, by 28.83%, is noted.

The revenue for this command area, when compared to other available
information for Pakistan, is given in Table 21.

Table 21. Gross Agriculture Revenue Comparison.
All-Pakistan | LBOD IIMI-Various | Heran
: Baseline Distributary
Gross Revenue (Rs/Acre) 3,644 5263 | 3,240-10,120 10,396
Gross Revenue (US$/Acre) 83 120 74 - 230 236

Source: Consultancy Report, Dr. Christopher Perry.

The gross revenue for each watercourse of this distributary has been analyzed;
important findings of this analysis summarizing the two watercourses with the highest
gross revenue, when compared to the watercourse eamning the minimum, and the mean,

gross revenue is given in Table 22.
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Table 22. Maximum, Minimum and Mean Gross Agriculture Revenue within Heran
Distributary
Particulars Revenue Max. Revenue Max. Revenue Min. Revenue Mean
K97 R-96 K-97 R-96 K-97 R-96 K-97 R-96
Watercourse no. 2R 5L K3L K3L K2R 14L Avg. Avg.
Per cult. Acres 22,620 7,098 | 20430 6,757 6,881 2318 | 12,673 4,545
Per CCA Acres 6,481 6,068 | 12,838 3,511 2,639 1,793 7,838 2,562
Cropping Intensity 28.7 85.5 63.1 52.0 38.7 7.3 0484 | -56.48
W/quality in PPM (avg.) 2,020 2,850 1,250 1,250 1,867 1,215 1,544 1,544
Witable depth (avg.) 2,29 1.98 2.76 2,76 3.82 1.89 3.27 3.27
Widuty (avg.) 5.88 8.81 4.95 495 3.83 3.84 6.72 0.72

In lowest gross farm revenue earning watercourses, Watercourse K2R has a low
cropping intensity, coupled with the shortage of water. The main reason for Watercourse

14L’s wheat rate being Rs 4.87 per kg, which is less than the mean ratc of Rs. 5.98 per
kg.

3.6 FARM EXPENDITURE ANALYSIS

In developed countries, where the process of economic and social integration
between agriculture and other sectors of the economy is virtually complete, farming is a
business, and farmers behave like businessmen, and keep a proper records of every
expense. This record enables a farmer to keep track of total expenditure on the farm, and
to calculate per acre cost for each crop (s)he cultivates. The amount of input rates
expended on a farm to produce any product, depends largely on soil conditions, water
supply for irrigation and the climatic conditions in that particular region.

In the command area of the Heran Distributary, the soil condition, supply of
irrigation, marketing and machinery facilities do not differentiate significantly, therefore,
the ratio of expenditures per acre is the same for similar crops. In calculating farm
expenditures for kharif 1997, one to two farmers were interviewed from ecach
watercourse, and details of different expenditures were obtained. The zamindars in this
command area maintain proper records of total expenditures, the details of which are
explained in the following paragraphs.

3.6.1 Seeds

Zamindars consider good seed for improved varicties as one of the most
important agriculture inputs to obtain an increased crop production, and providing
economic benefit to the growers. Thus, quality seed not only acts as an impetus to

increased crop production, but also maintains the quality of production, which fetches
higher value in the market.

The main criteria for describing seed quality, assuming that the sced is of an
appropriate variety, is purity and seed viability. Purity is expressed on a percentage basis
by weight. The seed viability expresses what production of the total number of seeds is
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alive, or capable for germination, over a specific period which is determined through
controlled tests, and actually counting the number of sceds that germinate. In some cases,
the seed is not in a pure form, which directly affects the crop production. Normally,
farmers obtain seed of different crops from the market, except for sugarcane. Sugarcane
seed is produced in their fields, and likewise, some other crop seeds are also produced on
their farms. Whether a farmer obtains ready seed from the market, or s(h)e prepares
home-grown seed, the expenditure is incurred nevertheless, and therefore, should be

calculated accordingly. The detail for seed costs for different crops in this command area
is given in Table 23.

Table 23. Seed Costs for different Crops in the Heran Distributary Command Area.
Name of crop Rates, in Rupees per ke Total Amount on Per Acre
Cotton 31.00 200 to 300.00

Sugar cane 1.00 3000.0 to 4000.00

Rice 1.5 40.00 to 60 .00

Fodder 5.00 10 60.00 100.00 10 400.00

Vegetable 50.1000 300. 00 and above

3.6.2 Fertilizers

These inputs are considered very important and the farmer’s concept is that the
production of crops becomes zero if fertilizers are not used. That there are at least 16
nutrients essential for plant growth and productivity has already been established, and the
deficiency of any nutrient affects crop growth and production is reduced. Farmers in this
command area are adequately informed about these matters. Qut of 16 nuirients, carbon,
hydrogen, oxygen, nitrogen, phosphorus, potassium, calcium, magnesium and sulphur are
needed in greater quantities, and are known as macro-nutrients, while micro-nutrients
include copper, zinc, manganese, iron, boron, molybdenum and chlorine.

In this command area, farmers use mostly fertilizers like Urea, DAP, Potash,
23*23, Ammonium Nitrate, Single Super Phosphate (SSP) and Triple Super Phosphate
(TSP). In certain cases, they may use green, and farm dairy cattle, manure also. The
farmer uses different quantities of different fertilizers, according to the soil and crop

types, which he belicves is essential for plant growth. The details for the same are given
as follows:

DAP In the command area, mostly used in all crops, but particularly in
coiton, sugarcane, wheat and rice, at the rate of one bag per acre at
the time of sowing.

Urea Used in all crops, at two to five times in one crop at different
stages, like upon first irrigation, third irrigation, at flowering time,
at reaping time, and used in high quantity.

Potash Used mostly in sugarcane, wheat, and in some instances, in cotton.
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3.6.3 Pesticides

According to the farmers in this command area, as the water tablc increase, the
soil condition and the cropping pattern are the same, therefore, the use of insecticides are
on the increase. Government agencies have no proper mechanism to control crop
diseases, therefore, farmers use pesticides according to their own judgment, or by
consulting each other, without any proper knowledge about which pesticide to use for a
particular crop. Therefore, the expenditure on pesticide, per acre, varies from Rs 500.00
to Rs 2,500.00. The farmer also uses weedicide to control weeds in crops.

Pesticide expenditure is classified according to the type of crop. The rate for
different pesticides were calculated from information gathered from different farmers,
who imparted detail pertaining to prices, pesticide brands, number of sprays and average
expenditure per acre. Pesticides are used mostly on cotton crops and vegetables, and
weedicide is used on different crops.

The names of different pesticides are given in Table 24.

Table 24. Different Pesticides.

Name of Pesticide Rate per liter (Rs) Quantity per acre
Ando Sulphan 340.00 1 lit/acre
R.G6 340.00 1 lit/ acre
Arivoo 740.00 1 it/ acre
Anthio 260.00 1 lit/ acre
Politrin C 780.00 1 lit/ acre
Tamaran 340.00 1 i/ acre
Thiodan Nawacran 340.00+380.00 1 lit/ acre
Monophas 380.00 1 i/ acre
Methametaphas 296.00 1 it/ acre
Karatae 428.00 1 lit/ acre
Spark 340.00 1 lit/ acre

3.6.4 Machinery Rentals

Land preparation for crops, again, depends upon soil type and crops being
cultivated. In former years, people used mostly bullocks for ploughing, threshing,
cultivation and irrigation. At that time, one man could only cultivate haif block (8 acres),
which sued to be sufficient for him. Nowadays, agriculture machinery is used quite
frequently. In the command area of the Heran Distributary, most farmers have there own
machinery, and a few others use tractors, or hire machinery on rent.

Land preparation for each crop requires the same number of ploughs, land
leveling and drilling by all farmers. The rate for the preparation of land is fixed on an
hourly basis. The rate for machinery has been calculated in terms of preparation of land,
sowing (drill), harvesting, threshing, loading and lift irrigation. In this command area,
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nearly 70% of the zamindars have their own tractors. The common rate here is Rs 150
per hour, which includes all machinery required, i.e., tractors, threshers, drilling
machines, disk-plows, disk-harrows, cultivators. etc..

3.6.5 Labor for Agriculture

Most land along the Heran Distributary is cultivated either by the owners
themselves, or by the tenants, on a share cropping basis. In the case of share cropping, the
agricultural produce shared between the two parties is distributed 50-50. In both cases,
labor is required for land cultivation. The rate for labor for different crops is different in
this command area. The detail for the labor rate for different crops is given in Table 25.

Table 25. Labor Rate for different Crops.

Particulars Cotton Sugarcane | Rice Wheat
Sowing per acre 100 - 300 500-800 100 300
Quiting / Threshing per Mds | 5 8 5 15-20
Inter-culturing per acre 1000 — 2000 | 600

Spraying 4 times 400

These rates are subject to change, according to time and conditions. Under normal
conditions, the charge for agricultural labor is Rs 100 per day. Zamindars only pay for
labor costs when he cultivates himself, otherwise the tenant has to bear the full cost for
labor.

3.7 TAXES TO THE GOVERNMENT OF SINDH

These are fixed by the Government on the basis of land holding, or on the basis of
crops sown, and are jointly assessed by the Irrigation and Revenue Department, but are
coliected by the Revenue Department alone. The taxes paid to the Government are borne
by the zamindar if he is an owner-cultivator, otherwise the tenant shares these expenses
equally.

3.8 LABOR FOR DESILITING

Ever since its construction, the desiiting process from watercourses and the
distributary in this command area has been continuocus. Previously, watercourses were
desilted on a monthly basis, whereas the distributary was desilted only during its closure
period. One responsible person along the watercourse (locally called chairman of
watercourse) used to inform all the water users about arrangements to desilt the
watercourses, When all the water users were gathered along the watercourse, the
chairman distributed parts of the watercourse for desilting, according to the time
allocation of each zamindar’s water turn. Every water user used to be quite happy to
clean his portion of the watercourse. If a water user was absent at the time of desilting, a
fine was imposed; whereas, along the distributary, desilting was not a continuos process.
Sometimes people came from the tail portion to desilt, sometimes from the head portion.
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Actually, the farmer was under the impression that desilting was the responsibility of
Government Departments, therefore, they did not take an active interest.

Since the formation of the Water Users Federation {(WUF) along this distributary,
water users, from head o tail, participate in desilting the distributary, along with their
tenants without any considerations for charges.

3.9 FARM LAND EXPENDITURE OF HERAN DISTRIBUTARY

This information was collected from the farmers through interviews. The ficld
staff was adequately briefed to understand the importance of accuracy in this information,
thus, before the interview process, they went to the local markets to familiarize
themselves with the different kinds of pesticides, fertilizers and seed qualities and prices.

Farmers in this command area keep a fairly good record of farm inputs. Most of
the farmers interviewed had kept the original receipts for different nputs purchased.
information regarding maximum and minimum costs per acre incurred by farmers on

different farm inputs for key crops along this distributary’s command area, is given in
Table 26.

Table 26. Maximum and Minimum Agriculture Input Costs in Heran Distributary.
Particulars Cotton Sugarcane Wheat Fodder Rice
Max. | Min. ! Max. |Min. | Max. | Min. | Max. | Min. | Max. | Min.

Land prep. Cost per acre 1,280 600 | 1,200 300 | 1,200 670 080 450 1,000 00
Seeds 300 150 4,000 3,000 450 300 400 150 60| 40
Fertilizer 2,260 700 | 2,640 ] 1,280 1,800 1,025 1,500 660 1,500 700
Pesticides 2000 | 1,600 800 400 400 400 - 525 400
Labor 3,600 1,400 ] 5,100 ] 3,000 1,300 780 1,150 200 1,900 224

The range of costs per cropped acre for different key crops incurred by the
farmers can be inferred from the above table. Furthermore, it is observed that farmers
spend steep amounts on the land preparation for crops. Expenses for the purchase of
seeds and fertilizers are comparatively high for sugarcane and cotton crops. Farmers also
incur high costs on the purchase of pesticides for the cotton crop, while this expense is
the lowest on wheat crop, and nil for fodder and oil seed. Farmers pay high rates for labor
for sugarcane and cotton crops.

The information on maximum and minimum farm input costs by the farmers of

this minor command area, grouped by watercourse numbers for major crops, is given in
Table 27,
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Table 27. Maximum and Minimum Agriculture Input Costs for Selected Crops.
Particulars Cotton Sugarcane Wheat Fodder Rice
Max. |Min. | Max. | Min. [Max. | Min. | Max. | Min. | Max. | Min.
Watercourse number: KL | 17BL 4R 17BL | I6R 2R K2R 15L 3L 9AR
Land prep. cost per acre 1,240 7501 1,000 1,000 1,000 800 600 600 800 910
Seeds 200 250 | 3,500 | 3,000 350 350 300 300 50 40
Fertilizer 1,600 1,200 2640| 1,500] 1,800 | 1,025| 1,500 | 1,050] 1,150] 1,000
Pesticides 2,000 | 1,000 400 455 400 400 - - 525 425
Labor 3,600] 1,750 4,950| 3,000] 1,250 7003 1,150 6344 1,500 224
Total in Pakistan Rupees: | B,640 ] 4,950 [12490] 8,955]| 4,800| 3,355| 3,5501 2024] 4425 2,59
Total in US Dollars: 193 113 284 204 109 76 B 46 1 59

The mean costs for these major crops, per cropped acre, are (1) Cotton Rs 6,633
(USS 83); (2) Sugarcane Rs 10,821 (US$ 246); (3) Wheat Rs 4,224 (US$ 96); (4) Fodder
Rs 2,630 (US$ 60); and (5) Rice Rs 3,628 (US$ 82).

The mean cost per cropped acre for sugarcane, which is a year-round crop,is the
highest among different crops, i.e., Rs 10,821 (US$ 246) per acre. Other crops are bi-
annual. Farmers in this command area usually utilize their land by cultivating different
combinations of crops during one cropped year. These different combinations, and
accumulated mean costs per acre for these combinations in one year, is given in Table 28.

Table 28. Mean Agriculture Input Costs for different Crop Combinations.
Mean cost of Crop | Mean cost of Crop | Total mean cost Total Mean
Crop Combinations | no. 1 in Rupees no. 2 in Rupees of Cropin cost of Crop in
Rupees US Dollars
| Sugarcane only 10,821 - 10,821 246
Cotton + Fodder 6,633 2.630 9,263 211
| Cotton + Wheat 6.033 4,224 10,857 247
| Fodder + Rice 2.630 3.628 6.258 142
Fodder + Wheat 2.630 4224 6,854 156

Therefore, when compared to the sugarcane crop, the combination of cotton and
wheat is the most expensive, while that of fodder and rice is the least expensive
combination.

The farm input costs, calculated by multiplying the crop inputs with the per unit
cost of these inputs, for the rabi 96/97 and kharif 97 cropping seasons for the Heran
Distributary command area, amounts to Rs 3,382 and Rs 6,582, respectively, per cropped
acre. For one cropped year, this totals Rs 9,964 per cropped acre. The important
information derived from farm input cost analysis for this distributary is given in Table
29,
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Table 29. Agriculture Input Cost Analysis.

Particulars Rabi - 96-97 Kharif—97 Total (1 year)

Cropped Area in acres 8,513 9,323 17,836
Fallow Area in acres 2,215 1,405 -
Waterlogped Area in acres 870 870 -
Salinized Area in acres 1,673 1,673 -
Abandoned Area in acres 1,802 1,802 -
CCA in acres 15,073 15,073 -
Cropping Intensity (in %oape) 56.48 64.84 121.32
Gross input costs (Rupees) 28,791,329 61,365,760 90,157,089
Gross input costs per cropped acre (Rupees) 3,382 6,582 9,964
Gross input costs per CCA acre (Rupees) 1,910 4,071 5,081
Gross input costs (US$) 654,348 1,394,676 2,049,025
Gross input costs per cropped acre (US$) 77 150 226
Gross input costs per CCA acre (US$) 43 93 136
Avg. price of land per acre (Rupees) 75,000 75,000 75,000
Gross input cost to land (Crop) price in %age 4,51 8.78 13.29
Grossinput cost to land (CCA) price in %age 2.55 543 7.98

Rate applied: 1 US$ = Pakistan Rupees 44.00.

3.10 CALCULATION OF ABIANA, USHER AND TAXES PAYABLE IN HERAN
DISTRIBUTARY

Abiana payable has been calculated by multiplying the cropping pattern of the
Heran Distributary with the rates of abiana for this period. Similarly, local cess has been
calculated by multiplying the arca by the rate. However, in order to calculate agriculture
tax, the data was arranged according to a farmer’s total holding of agriculture land. The

various taxes and their rates have been discussed in detail in Chapter 2. Information on
these taxes is given in Table 30.

Table 30. Agriculture Land Tax Analysis.
Particulars Rabi — 9697 Kharif - 97 Total (1 year)
Cropped Area in acres 8,513 9323 17,836
CCA in acres 2,215 1,405 -
Cropping Intensity (in %age) | 56.48 64.84 121.32
Abiana total in rupees 429,314 801,871 1,231,185
|_Agriculture tax total in rapees | 228,068 713,925 941,993
Local cess total in rupees 76,615 92,806 169,421
Usher total in nipees 762,630 1,722,758 2,485,383
Total Taxes in rupees; 1,496,627 3,331,355 4,827 982
Total Taxes in US Dollars: 34,014 75,713 109,727
Per Crop | Per CCA | Per Crop | Per CCA | Per Crop | Per CCA
Acre Acre Acre Acre Acre Acre
Abiana in rupees 50 28 86 54 136 82
Agriculture tax in rupees 27 15 76 47 103 62
Local cess in rupees 9 5 10 ] 19 11
Usher in rupees 90 51 185 114 275 165
Total Taxes in rupees: 176 99 357 221 533 320
Total Taxes in US Dollars: 4 2 8 5 12 7
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Therefore, abiuna (water service charges) per cropped land payable for one year
in the Heran Distributary amounts to Rs 136 (US$ 3.09) per acre, or Rs 336 (US$ 7.64)
per hectare, while abiana per CCA comes to Rs 82 (US$ 1.86) per acre, or Rs 203 (US$
4.61) per hectare. Usher, levied by Islam, is about 52% of the total taxes payable by the
farmers in one year.

3.11 CALCULATION OF FARM INCOME IN HERAN DISTRIBUTARY

The information considered useful during farm income analysis, which can be
used to identify the range of farm inputs and net farm income per kilogram of major
crops, is given in Table 31.

Table 31. Net Agriculture Income Analysis in per Kilogram of Yield for Selected
Crops.
Particulars Cotton Sugarcane Wheat Fodder Rice
Max., [Min. |Max. | Min. jMax. | Min. | Max. | Min. | Max. | Min.
W/course number K3i. K2IR iL K 5L 14L 151 17AL. 4R 161
Revenue per kg in Rupees | 21.66 | 19.66 0.79 0.76 6.37 4.87 0.76 0.74 4.86 3.6}
Land Preparation/Kg (Rs) 1.24 2361 0.028 ] 0.060 (.64 1.05 0.14 (.35 (.63 (.80
Seed / Kg in Rupees 0.20 0.69] 0.106] 0.215 0.21 (.40 0.09 0.17 (.05 0.05
Fertilizer / Kg in Rupees 1.60] 4441 0.040] 0.111 0.86 1707 0.20] 0.53 0.78 1.50
Pesticide / Kg in Rupecs 2.00 5.001 0.013f 0..028 0.29 0.53 - - 0.25 0.43
Labor 7 Kg in Rupees 3ol 4.72] 0130 02621 0.79 118 019} 042] 079 0.65
Total Cost/ Kg: 8.644 17.21] 0317] 0676 279 486] 0.62 1.47] 2507 343
Net return / Kg in Rupees 13.02 2.45| 0473 0.084 3.58 0.0] 0.4 (0.73) 2.36 0.18

The reason for low profitability in Watercourse K2R has been explained earlier in
this chapter; the low yield due to high water quality and pest attack on the cotton crop,
are the main reasons. The observation from the table is that the lowest earning
watercourse of each crop has nearly double the cost inputs when compared to the highest
earning watercourses of each crop. Interesting to note is that the lowest eaming
watercourses have mostly incurred higher costs for fertilizers and pesticides to boost their
production, but this, in fact, results in low profitability.

The mean net farm income of the farmers of the Heran Distributary for .major
crops has been calculated by multiplying the mean yield for these crops with the mean

net return per kilogram of each crop. The results of these calculations are given in Table
32.

Table 32. Mean Profit Analysis of Selected Crops.
Particulars Cotton Sugarcane | Wheat Fodder Rice
Mean yield per acre in kg 621.71 25,469.33 1,042.50 2,607.41 1527.27
Mean price/kg in rupees 19.82 0.82 5.98 0.66 3.77
Mean costs/kg in rupees 10.67 1.42 4.05 1.01 2.38
Mean return/kg in rupees 9.15 0.39 1.93 (0.35) 1.39
Mean profit per acre 5,689.00 9,933.00 2,102.00 (913.00) 2,123.00
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The main finding of this table is that as the sugarcane crop which is an annual
crop, yields a much higher net farm income to the farmers of this command area. Even
the combination of cotton crop and wheat crop, both of which are seasonal crops yields
less farm income when compared with sugarcane crop.

Information derived during farm income analysis, which can be used to identify
the factors that effect yields of major crops, is given in Table 33.

Table 33. Effects of Cost-of-Inputs, GW/Quality, WT/Depth and W/Duty on Yiclds

of Selected Crops.

Particulars Cotton Sugarcane Wheat Fodder Rice

Max. |Min. 1Max. |Min. | Max. [Min. | Max. | Min. | Max. | Min.
W/course number KiL { K2R 4R l1R 5L K6T 3L K2R L 16R
Yield in kg. per acre 1,000 360320000 16,000 1,400 7201 3,6001 2,000f 2,000] 1,000
Land preparation p/acre Rs | 1,240 8501 1,000 965 890 800 600 600 800 300
Secd per acre Rs 200 250 3,500 3433 300 450 300 300 50 50
Fertilizer per acre Rs 1,600 1,600 26407 1,775 1,200 LS5O0 1,050 1,500 1,150] 1,500
Pesticide per acre Rs 2,000 1,800 400 455 400 400 - - 525 425
Labor per acre Rs 3600] 1,700 4,950) 4,1941 1,105 850 634 1,150 1,900 650
W/aqality in mS/m (avg.) 1,250 | 1,867 3,010] 1,293 2,850| 1,307} 1,843 | 1.867] 1,843 | 2643
Witable depth (avg.) 2761 382 1791 374 1981 269( 526]| 382| 526| 2806
W/Duty (avg.) 4951 383¢ 8.161 731 8.81 454 690| 3.83] 690} 5.28

Reasons for low yield in different crops is mainly due to three reasons:

1. Less money spent on the purchase of pesticide i.e., iess by Rs 200 per acre
for cotton crop.

2. Less money spent on the purchase of fertilizer, i.e., less by Rs 865 per acre
for sugarcane crop.

3. Less availability of water, i.e., less water duty by 1.12, 4.27 and 1.62
respectively, for cotton, wheat and rice crops.

The analysis of farm income for one year for all the watercourses of this
command area reveals that there is a big disparity in the earning capacity of the farmers.
The range of farm income for this distributary is given in Table 34.

Table 34. Maximum, Minimum and Mean Agriculture Net Revenue of Heran
Distributary.
Particulars Revenue Max. Revenue Min. Revenue Men.
K-97 R-% Total K-97 R-%6 Total Total
Walcercourse no. 4R 4R 4R K2R K2R K2R Total
Farm-gate revenue [ 11,158,351 | 2,551,844] 13,710,195 1,435445] 551,743 | 994,945 - 5,223,533
Gross inpul costs 5,735,223 | 2,020,344 | 7,755,567 1,200,953 | 403470 797,670 3,005,236
Gross taxes 238,208 97,346 335,554 90,760 19,262 36,752 160,933
Total cxpenditures | 5,973,431 21176901 8,091,121 1,291,713 ] 422,732 834,422 3,166,169
Net income 5,184,920 434,154 5,619,074 143,732 129,010] 160,523 2,057,364
Per cultivated acre 7,645 683 8,328 68Y| - 1,195 677 6,705
Per CCA Acre 5,567 466 6,033 ‘264 3i6 295 4,095
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There are a total of 30 watercourses in the Heran Distributary. The net agriculture
income for 17 watercourses is less than the mean farm income by approximately 34.65%.
In the Heran Distributary, Watercourse 4R is the highest earning watercourse; the main
reason is high water duty and high cropping intensity. Watercourse K2R is the lowest
eaming watercourse because of lower cropping intensity and low quality yields.

Farm income has been calculated by subtracting farm expenditure and farm taxes
from the gross farm revenue. The total farm income for one crop year, and other
important information, is given in Table 35.

Table 35. Net Agriculture Income Analysis.

Particulars Rabi - 96-97 | Kharif— 97 | Total (1 year)
Cropped Area in acres 8513 9,323 17,836
Fallow Area in acres 2,215 1,405 -
Waterlogged Area in acres 870 870 -
Salinized Arca in acres 1,673 1,673 -
Abandoned Arca in acres 1,802 1,802 -
CCA in acres 15,073 15,073 -
Cropping Intensity (in %age) 56.48 64.84 i21.32
Gross Revenue (Rupees) 38,563,030 118,142 975 156,706,005
Gross input costs (Rupees) 28,791,329 61,365,760 90,157,089
Total Taxes (Rupees) 1,496,627 3,331,355 4,827 982
Total Expenditure 30,287,956 64,697,115 94,985,071
Farm Income (Rupees) 8,275,073 53,445,860 61,720,933
Farm Income (before taxes) in percentage 25.34 48.06 4247
Farm Income (after taxes) in percentage 21.46 45.24 39.39
Farm taxes to Farm income (Bef./tax)} in %age 4.71 4.90 4.84
Per Per Per Per | Per Crop Per
Crop CCA Crop | CCA Acre CCA
Acre Acre Acre Acre Acre
Gross Revenue (Rupees) 4,530 2,558 | 12,673 | 7,838 17,202 | 10,396
Gross input costs (Rupces} 3,182 1,910 6,582 | 4,071 9,964 5,981
Total Taxes (Rupees) 176 99 357 221 533 320
Total Expenditure 3,558 2,009 6,939 | 4,292 10,497 6,301
Farm Income (Rupees) 972 549 5,733 | 3,546 6,705 4,095
Farm Income (US Dollars) 22 12 130 81 1521 . 93
Avg. price of land per acre (Rupees) 75,000 75,000 75,000
Farm Income to land (crop) price in %age. 1.30 7.64 8.94

Rate applied: 1 US$ = Pakistan Rupees 44.00.

The analysis of farm income for the Heran Distributary reveals the following

facts:

a. Farm income percentage is high in the kharif season by 490%.

b. Although cropping intensity in kkarif season is higher by 8.36% when
compared to that of the rabi season, the farm income in kharif is more by
490%. Therefore, kharif season crops (cotton, sugarcane, rice etc.) are more
revenue-generating when compared to that of the rabi season crops (wheat,

fodder etc.).
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€.

Loss of farm income to the farmers of this command area duc to non-
cultivated land of about 4,345 acres is estimated at Rs 29.133 million (US$
0.662 million). If this land is reclaimed, the per CCA farm income can
increase to Rs. 6,028 per acre (US$ 137) when compared to that of the
existing per CCA farm income of Rs 4,095 per acre (US$93).

The fixed deposit schemes of the banks generate a higher interest rate, i.e,,
about 17.5%, which, after tax and Zakat amounts to about 15.31%. Apart
from these two taxes taken by the banks, an investor has also to pay wealth
tax, the rates of which vary from 2.5% to 10%; assuming a rate of 5% for
wealth tax, the effective rate of interest comes to 14.44%. At first glance,
this rate appears to be quite lucrative. However, when we consider the t{ime
value of money with an inflation rate of 12%, in reality, the rate of return is
only 2.44%. One year ago the average price for land in the Heran Distributary
was approximately Rs 75,000 per acre. The net farm income before tax, per
cropped acre to average land price, comes to 9.65%, and farm income after
tax comes to 8.94%. Since the prices for land and crops increase nearly at par
with the inflation rate, the farmers of the Heran Distributary can be
considered to be earning fairly well.

The banks pay an interest rate of 12.5% on all Pakistan rupee saving
accounts; however, by law, they deduct 12.5%. Wealth tax is 10% (plus
Zakat, 2.5%) on the amount of interest eamed on these accounts, thereby
reducing the interest rate to 10.94%. Again, considering the time value of

money by assuming an inflation rate of 12%, the effective interest rate comes
to 1.06% negative.

The Income Tax authorities in Pakistan, for the purposes of income 1tax,
consider a net profit (before tax) percentage of 20-30% as reasonable in the
case of sole proprietorship and partnership concerns. In drawing the profit
and loss accounts of sole proprietorship and partnership concerns, the salaries
of partners are not considered as an expense. Therefore, for the purposes of
comparison, the farming community can be considered as sole proprietorship
or partnership concems. In the Heran Distributary, the net farm income, in
percentage, to the farm revenue, is 39.39%. This makes farming in the Heran
Distributary a very reasonable profession.



4 NEED FOR A BUSINESS PLAN FOR HERAN DISTRIBUTARY

4.1 COUNTRY SETTING

Pakistan encompasses about 80 million ha. of land, of which about 26% is
cultivated. Pakistan is divided into three hydrological regions; the Indus Basin, covering
more than 56 million ha. (70% of the country’s area), the Kharan Desert in the west of
Balochistan, and the arid Makran coast along the ARabian Sea in southern Balochistan.
The deserts in the south (Thar and Cholistan) have no water resources.

Pakistan’s climate is arid to semi-arid. The annual rainfall over much of the Indus
Plain is uneven and does not exceed 150 mm, while evaporation rates are high, varying
from 1,250 to 2,800 mm, Agriculture is crucial to Pakistan’s economy, but non-irrigated
agriculture within the Indus Plain is impossible. The importance, therefore, of an efficient
and effective irrigation network cannot be overstated.

Although Pakistan has substantial natural water resources, these are inadequate
for crop production on all umigable land. River flows are highly seasonal, with roughly
85% of annual flow occurring during the kharif season. Due to limitations on water
availability, cropping intensities tend to be low. Furthermore, the majority of imgation
systems suffer from low delivery efficiencies, inequitable water distribution, inadequate
system maintenance, insufficient cost recovery from beneficiaries and the need to
improve drainage.

Despite Pakistan’s growth being agriculturally based, parallel non-agricultural
growth has occurred in areas with large employment bases. Wages have been increasing,
in real terms, and absolute poverty has been declining.

4.2 POLICY REVIEW

Current national and provincial agricultural policies seek the same fundamental
goals; raising rural incomes, reducing imports and increasing exports of raw materials
and processed goods. However, the 1988 Report by the National Commission on
Agriculturc concludes that in order to meet the demands of Pakistan’s high population
growth rate (3% per annum), accelerated growth in agriculture production is essential.
The present rate (estimated at 3.8% per annum in 1993) is inadequate; agricultural growth

must rise by an average of 5% per annum if the GoP strategy of virtual self-sufficiency is
to be achieved and sustained.

43 A FRAMEWORK FOR REFORMS

The institutional reforms, which are essential to safeguard future agriculture
production, have been the focus of a major study sponsored by GoP and the World Bank
(Institutional Reforms to Accelerated Irrigated Agriculture, 1994). The major conclusions
and recommendations for policy reform arising from this study are:

41
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» Fertilizer Policy:

Currently, fertilizer is grossly underused, and requires the implementation of
policies that will bring effective competitive fertilizer supply and a distribution
system that encourages private competition.

¢ Research and Extension:

There is gross under-investment in research, which requires the doubling of
expenditure and the introduction of a large competitive grants program.

o Irrigation and Agriculture:

The deterioration of the irrigation infrastructure poses serious long term problems;
the underlying causes of deterioration are effectively built into the operation
procedures, and requires radical change by establishing farmers’ irrigation groups,
an irrigation commission to enforce efficient and equitable management, and
shifting irrigation systems to semi-autonomous water authorities.

e Price Policy:

Import subsidy on wheat should be gradually removed and abolished; sugar prices
should be decreased to promote a shift to higher value crops, and direct taxes on
agriculture increased to support expenditures on rural infrastructure programs.

The radical change required for irrigation operation procedure was further
discussed through a seminar on Participatory lIrrigation Management (PIM) held in
October 1994. This seminar was co-sponsored by the Economic Development Institute
(EDI) of the World Bank, with the primary objective of identifying ways to increase food
production through improved irrigation management. One of the products of the seminar
was a series of provincial action plans prepared by WAPDA, using, as a starting point,
current OFWM programs, but generally aiming for the pilot introduction of a WUA
federation responsible for assessment, collection and disbursement of irrigation fees.
Further, it was understood that the pilot tumover of a distributary, or minor canal, to
water users will be implemented under the Left Bank Qutfall Drain (LBOD}) (North West
Canal Remodeling Project, Interim Report, March 1995).

The LBOD project management, in consultation with the World Bank and Swiss
Development Cooperation (SDC), entered into a consultancy agreement with the
International Irrigation Management Institute (1IMI) to implement three pilot projects, in
which Water Users Organizations (WUOQ’s) would be established to operate and maintain

(O&M) irrigation facilities in distributary/minor canal command areas (Inception Report,
1995). :

44 CURRENT STATUS

The farmers of the Heran Distributary canal formed their federation with the
assistance of lIMI-Pakistan and elected its office bearers in December 1996. The
aspiration is for this WUF to operate and maintain their distributary canal in the future.
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Specifically, it is anticipated that the WUF can achieve a more equitable distribution of
water, improved reliability and timeliness of delivery, and through collaboration with the
extension department, OFWM and IIMI-Pakistan, increased adoption of improved
irrigation and agricultural practices.

With this policy and research background, the WUF needs to be assisted by
testing its financial viability to bear the O&M costs of the irrigation facilities. And, by
developing a framework for sound financial planning and management, including
mobilization of resources in the achievement of the aforestated goals.

The importance of a financial framework for the WUF is further established with
the fact that in 1997, the Sindh Assembly passed a bill to provide for the establishment of
the irrigation and drainage authority (SIDA). For equitable distribution of irrigation water
and effective drainage and flood control sustainable on a long term basis through
participation of beneficiaries in the operation and management of irrigation drainage
network, and to providc for matters connected therewith, or incidental thereto.

The relevant sections and sub-sections of this bill directly affecting the finances of
the Heran Distributary WUF are reproduced as follows:

Section 21(2) The rates at which the Authority shall supply water shall be so fixed as to
provide for meeting the operation and maintenance cost of the system within a
period of seven to ten years; provided always that before proposing any
enhancement in the existing rates and/or agreeing to the same, the Authority/AWBs
concerned shall use their best endeavors to reduce the quantum of the following
measures:

(i) reducing costs;

(i) improving assessment and collection of water rates and drainage cess;

(iii} recovery of arrears;

(iv) recovery of cost for providing drainage flood control to non-farming
beneficiaries; and

(v) dis-investment of fresh water tubewells in SCARP areas.

Section 21(3) The components of O&M to be recovered from the farmers in the form of
abiana shall be the full O&M cost of Irrigation Canals and Secondary Drains,

Section 21 (4) The O&M cost of flood protection and public sector FWG tubewells will be
excluded from abiana. A nominal proportion (say five to ten percent) of the O&M
cost of SGW tubewells and/or main drains may, however, be borne by the farmers,
should such a need be felt by the Authority.

Section 26 C (4) To collect the agreed water charges/other dues, if any, from its water users
and pay the agreed consideration for supply of irrigation water and conveyance
and/or disposal of drainage effluent to the SIDA or AWB concerned.

Section 26 C (5) To engage, hire or employ any consultants, advisors and employees as may
be deemed necessary, or be otherwise reasonably required for the due and effective
performance of various powers and functions on such terms and conditions as may
be prescribed, including terms and conditions relevant to the conclusion or
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premature termination of such engagement, etc., of any consultants, advisors or
employees, as the case may be.

4.5

CURRENT EXPENDITURE ON IRRIGATION INFRASTRUCTURE BY THE GoS

The Finance Department of the GoS prepares a detailed budget for the province of
Sindh each year, covering the period from July 1 to June 30 the following year. The
budget for the Irrigation infrastructure appears in Volume llI, .containing demand
numbers 25 to 50. Demand number 37 represents irrigation. For the year 1997-98, the
total demand, and voted, is Rs. 1,236,691,240 or Rs. 1.237 billion, i.e., US Dollars

28.100 million.

These costs are mainly categorized under four heads of expenses, namely: (1)
Irrigation Administration; (2) Irrigation Dams; (3) Machinery and Equipment; and (4)
Repair and Maintenance. The breakdown of these heads of expenses in various sub-
heads, and their rate per CCA acre for the province of Sindh, is presented in Tables 30,

37, 38 and 39.
Table 36. Irrigation Administration.
Salaries and | Supplies and j Commun- Per CCA
Description Benefits Services ication Utilities Total acre
Irrigation Secretariat 13,360,810 1,210,460 446,980 4501 15,018,700 1.14
Chief Engineers:
Sukkur Barrage 6,634,230 629,060 290,010 79480 7,632,780 0.58
~Irrig. Development 2,822,030 213,700 66,000 61,000| 3,162,730 0.24
Kotri Barrage 5,490,730 389,980 82,110 61,7301 6,024,550 0.46
Guddu Barrage 2,932,330 334,610 150,150 30,240 | 3,447,330 0.26
Superin. Engineers:
Superin. Engineers 19,559,750 839,600 346,680 144,800 | 20,890,830 1.58
Guddu Barrage 1,845,310 164,350 88,830 17,960 2,116,450 0.16
Executive Engineers:
Executive Engineers | 668,932,620 2,619,880 | 1,537,470 581,170 673,671,140 51.05
Guddu Barrage 90,283,620 498,240 211,560 63,900 91,057,320 6.90
Director Regulation 5,080,910 270,140 146,000 2,270 5,499,320 0.42
Spec. Revenue Est.:
Spec. Revenue Est, 29,761,510 225,340 80,430 43,680 30,110,960 2.28
Guddu Barrage 5,253,650 61,950 5,990 5,250} 5,326,840 0.40
Medical 589,410 56,970 2,250 2,700 651,330 0.05
Director Irr. Res. 5,283,260 190,260 57,540 2,730 5,533,790 0.42
Director Irr. Design 2,900,400 27,900 - 10,450 2,938,750 0.22
Total: 860,730,570 7,732,440 | 3,512,000| 1,107,810 873,082,820 66.16
Fer CCA acre 65.23 0.27 0.08 0.59 66.16

The Provincial Trrigation Department spends about 70.60% of its total allocated
budget (i.e., Rs. 1,236.691 million) on irrigation establishment. Other percentages within
the establishment costs are Salaries and Benefits, 69.60%, office supplies (rent, rates,
stationery, newspapers, maintenance etc.,), 0.63%, Communications, 0.28% and Utility

bills, 0.09%.
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The irrigation secretariat 1s situated in Karachi. The percentage share within the
total establishment cost is about 2%, while the costs for Special Revenue Establishment is

4.06%.

The Provincial Irrigation Department spends about 3.00% of its total allocated
budget (i.e., Rs. 1,236.691 million) on irrigation dams. Other percentages within the
Irrigation Dams cost are Maintenance and Repairs; 2.56%. Stone Pitching and Repairs

and Carriage make up the balance of 0.46%.

Table 37. Irrigation Dams.
Recouping of
Stone
Pitching and | Repairs
Maint. apron of and Total Per
Description And Ruk Loop Carriage CCA
Repairs Bund acre
Sukkur Barrage 14,584,920 1,523,970 16,108,890 }.22
Kotri Barrage 5,784,870 5,784,870 0.44
Guddu Barrage 7,196,050 7,196,050 0.55
Machinery & Equipment:
Research Division 52,390 52,390 0.00
Disch. Observation Cell 42,530 42,530 0.00
Embark. & Drainage Works:
SMHL 307,330 307,330 0.02
Kinjhar Lake 724,520 724,520 0.05
Machinery & Equipment 25,410 25,410 0.00
Other Charges:
Ghar Inspect. Bungalow 291,060 291,060 0.02
Research Division 2,138,200 2,128,200 0.16
Disch. Observation Cell 94,920 94,920 0.01
Rest House at Lahore 65,830 05,830 0.00
Soil Mechanic & Hydraulic Lab. 506,100 506,100 0.04
Total: 31,693,300 1,523,970 | 120,330 [ 33.338,100 ] ~2.53
Per CCA acre 2.40 0.12 0.01 2.53
Table 38. Machinery & Equipment.
Machinery | Sukkur Chief Kotri Guddu Total Per
& Barrage | Engineer | Barrage | Barrage CCA
Equipment Irrigation acres
Description Develop.
Durable Goods 4,971,000 4,971,000 0.38
Repairs & Carriage 1,020,810 09,220 | 796,850 392,700] 2,309,580 0.18
Total; 4,971,000 1,020,810 99220 796,850 | 392,700 7,280,580 0.56
Per CCA acre 0.38 0.08 0.0! 0.06 0.03 0.56
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The summary of costs for the four main budget linc items for the Irrigation
Department Government of Sindh, is presented in Table 40.

Table 40. Summiary of Costs.

Description Tatal Cost in Rupees Rupees per CCA acre
Irrigation Administration 873,082,820 66.16
Irrigation Dams 33,338,100 2.53
Machinery & Equipment 7,280,580 0.56
Repairs & Maintenance 322,989,680 24 4%
Total: 1,236,691,180 93.73
Irrigation Establishment 873,082,820 066.16
0&M without Establishment 363,008,360 27.587

Source: Lstimates of Charged Expenditure and Demands for Current Grants.

The GoS spends-a total of Rs. 1,236.691 million (Rs. 93.73 per CCA acre) on the
Provincial Irrigation Department, out of which 71% (Rs. 66.16 per CCA acre) is spent on

the irrigation establishment, while the rest, i.e., 29% (Rs. 27.57 per CCA acre), is spent
on maintenance activities.

In 1986/87, a detailed Yard Stick for O&M costs was prepared by the Irrigation
Department and submitted to the Government of Sindh. According to this Yard Stick in
1986/87, Rs. 25.16 per CCA acre was required for Irrigation O&M Costs to attain a
reasonable efficiency level in the system.

Table 41. Reasonable Requirements for O&M of Irrigation Infrastructure.

Quantity or | Unit Yard- | Amount
Units Stick Rate {Millions Rs.) Remarks

Irrigation Works.
Flow Imrigation (including | 14,865 Virtual
Irrigation Colonies) Miles. 13,333 198.195
Repair & Maintenance of
Barrage Gates & other E&]
works. 50,000*1,659 82.95
Lift [rrigation {small
lrrigation schemes):

{a) On Rivers. 1,750 H. Power 4,963 8.085

{b) On Canals. 3,155 H. Power 4,834 15.251

Flood Embankmenls:

(a) Main Bunds (River) 935.00 27,470 25.684

{b) Loop Bunds (River) 339.00 21,131 7.164°

(c} Hitl Torrent Bunds 198.50 19,967 3.963

(d} Kinjhar Lake {(Bund) 12.50 54,940 0.687

Total Irrigation: 342.579 | Rs, In millions
CCA (acres) of three

barrages including

Inundation canals & Lift Acres in
Irrigation Schemes 13.615 | Millions

Rate per CCA acre 25.16 | Rupees
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Although this Yard Stick is a good measurement for requircd O&M costs, it does
not take into account the Establishment Cost, which is a major fixed proportion of the
O&M costs. In order to calculate a true maintenance cost (based on Yard Stick), the

recommended cost has been adjusted for the current prices by applying a GDP deflator,
which is given in Table 42,

Table 42, Maintenance Cost based on Yard Stick.

Per CCA acre of
Irrigation O&M
without

Year GDP- Deflator Index Establishment
Cost

86-87 142 1 25

96-97 387 2.7 68

This data is based on a 1986 analysis by NESPAK, updated as above to 1996-97
prices. In IIMI's opinion, these figures are a minimum level. A similar study in north
India, in a state with similar infrastructure (Haryana Water Resources Consolidation
Project, World Bank, 1995), but where costs and wage rates are somewhat higher,
indicated costs approximately double those indicated above, but no morc detailed
analysis on current needs in Sindh is available {Dr. Christopher Perry, Status Report on
Financial Feasibility Analysis).

Henee, a minimum estimate for maintenance costs amounts to Rs. 68 per acre,
whereas, the Irrigation Department intends to spend only Rs. 27.57 per acre, thus, there is
a shortfall of Rs. 40.43 per acre. In other words, the Sindh Irrigation Department is going

to under-spend by 59% during the year 1997/98 on the maintenance of irrigation
infrastructure.

Therefore, to maintain the irrigation infrastructure in order to meet the system
adequately, so that the design service can be given on a continuing basis, the total O&M
cost comes to Rs. 134.16 (US$3.04) per acre, or Rs. 331.38 (US$7.51) per hectare.
However, this does not mean that the farmers have to pay for all of these costs, as the
main cities of Sindh, i.e., Karachi and Hyderabad, also consume this water for domestic
use. The total capacity of the Indus Basin Irrigation System is around 110 million area
feet (MAF) per annum, out of which the share for Sindh is about 46 MAF. The citics in
the Sindh province use about 3.3 MAF of water for domestic use, while about 10. MAF
water goes into the ARabian Sea (Indian Ocean).

Hence, out of a total of 36 MAF (46-10) of water available for the Sindh
province, about 9.17% is utilized for non-agricultural purposes. Non-agricultural use of
water generates high economic retums, therefore, the rate for non-agricultural use is

proposed to be comparatively higher, i.c., twice the rate that farmers arc to be charged.
These calculations arc given in Table 43:
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Table 43. Irrigation Water Consumed in Sindh Province.
Description Amount i Water Available Rate per
Millions MAF
Used in Sindh Province 1,236.70 36.0 34.35
Deduct: Maint. Cost (363.61) 36.0
Add: Y. Stick Maint. Cost 0924.96 36.0
Estimated O&M Cost 1,798.05 36.0 49.95
Non-irrig. Use at double rate 329.67 3.3 99 90
trig. Use cost 1,468.38 32.7 44 .90

Therefore, the cost of water to the farmers amounts to around Rs. 108 per CCA
acre (Rs. 1,408.38 m/13.615 ma), or Rs. 267 per hectare.




5 ORGANIZATIONAL AND OPERATIONAL COSTS OF THE HERAN
DISTRIBUTARY WATER USERS FEDERATION

The Heran Distributary Secondary Canal has 30 watercourses. The water users of
this command area have elected 30 Water Users Organizations, i.e., one for each
watercourse, and 1 Water Users Federation at the level of this distributary itself.
Presently, each WUO and the WUF each comprises of 5 members, besides the executive
body members. The Presidents are administratively in-charge of these organizations and
the federation.

Once this secondary canal is transferrcd to the Heran Distributary WUF, the
overall management of the Secondary Canal command area will also become the
responsibility of this federation. These responsibilities will include, but not be limited, to
the following:

Levy of abiuna mechanism on ils members
Supervision of the staff hired

O&M of the secondary canal

Collection of abigna from its members

Payment of cost of water to the Area Water Board
Conflict resolution

Maintaining proper account books

NV R W=

5.1 LEVY OF ABIANA MECHANISM ON MEMBERS

Broadly, three mechanisms can be implemented, namely, {a) a crop-based charge,
broadly relating the abiana to water consumption; (b) a volumetric charge; and (cy a flat
rate, independent of crop type or cropping intensity.

a. A Crop-based Charge
This is the present mechanism in practice. The farmers pay according to the rates
specified by the government for different crops. The line agencies claim that these
rates have been developed in view of the crop water requirements for different
crops. However, this system has two main flaws: (1) assessment of the cropping
pattern of each farmer is required at the end of each cropping season; and (2)

invelvement of judgment, as precise assessment of the cropping pattern is not
possible.

b. A Volumetric Charge
This is the most preferred mechanism by the engineers; water meters are installed,
hence, water charges relate to the water consumed. This mechanism is not
popularly installed around the world, although certain countries, e.g., Taiwan,
South Korea and certain areas of Australia and America use this system. If
installed, this system will require a complete overhaul of the present system, and a

51
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huge investment. Two other methods resembling this mechanism favored by some
consultants, and the farmers, are explained as follows:

i. The moghas (modules or outlets) should be of the open flume type to
ensure proportional flow at varying water levels. Water level gauges
should be installed and monitored, and the data processed on computer on
a daily basis. A simple spreadsheet would enable a reasonable assessment
of water delivered to the farmers.

i, The moghas are calibrated and their designs noted down. Water users pay
abiana according to the time of water allowed for their turn, the hourly rate
of which will be calculated in view of the water discharge agreed with the
Irrigation Department at the head of the regulator.

The first method involves the use of computers. The question of whether the
Irrigation Department will agree with the daily data processed by the WUF, remains
unanswered. The success of the second method will largely depend on a continuous and

reliable water supply at the head regulator, as well as the effectiveness of the warabandi
lists.

c. A Flat Rate Charge
This 1s a simple mechanism whereby farmers are charged a flal rate per acre,
according to their individual land holdings. The success of this method depends
on the ability of the WUF to provide water to its members on an equitable basis.

Otherwise, the farmers at the tail reaches of the distributary will not agree with
this method.

d. Another Approach

The World Bank (WB) staff Appraisal Report, Pakistan, for NDP, discusses the
levy of abiana from a different angle under Section 1.31, as reproduced below:

Lessons from Research: The lessons from research on water rights in other
countries are also of interest: (i) there are very substantial welfare and income
gains from permitting trade in water, at whatever level; (ii) water rights should be
separated from land; (iii) water rights should be allocated based on historical
usage, and surplus amounts to usage should be auctioned off; (iv) transaction
costs for trading in water is very low, ahd the availability of adjustable gates is
helpful to facilitate such trading; (v) environmental regulations need to be
enforced; (vi) the Government has a role to play in resolving the conflicts that

could arise; and (vii) public subsidies for O&M of imigation obstruct water
markets development.

The historical water rights in Pakistan are based on the design of IBIS in 1932.
Since then, the situation has changed due to the construction of new dams and slorage
facilities, which have increased the availability of water over the years. Auctioning of
surplus water will certainly yield more economic retumns, but then, only the wealthy will
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benefit; poor farmers of this country will sell off their lands. This is what has happened in
Mexico.

5.1.1 Suggested Mechanism for the Levy of Abiana

The WUF will be responsible for the collection of abiana from its members,
therefore, a simple mechanism to charge a flat rate is suggested. However, the WUF will
have to ensure that the watercourses receive their share of water in an equitable and
reliable manner, and at the watercourse level, the WUQ’s will have to ensure that its
members receive water according to their land holdings.

5.2 SUPERVISION OF THE STAFF HIRED

Currently, these organizations, and the federation, are collecting cash
contributions for repairs and other expenses. However, the water users will eventually be
managing their secondary canal command areas independently. Certainly, this will
require a good set-up consisting of technical, secretarial and unskilled stafT.

Based on the observations of the IIMI-Sanghar field staff, the following set of
employees in the initial stages is suggested for the Heran Distributary WUF:

i. Assistant Engineer

2 Administrative Assistant
3 Darogha

4. Tandail

5 Baildars

The above-stated personnel, their qualifications, range of salaries and job
descriptions are suggested as follows:

Assistant Engineer

Qualification: Diploma in Agricultural, or Civil Engineering.
Experience of rural areas will be preferred.

Age: Under 35 ycars.

Salary: Rs 5,500 to Rs 6,000, inclusive of all benefits.

Job Description:

This person will be answerable to the members of the WUF, and will act as the
federation’s right hand person; however, he will not deal with water users on his own, but
rather, will only inform the WUF. The main duties of this person will be as follows:

a. To liaise with the Irrigation Department

b. Supervision of all O&M activities in this command area.

c. To record the water discharge at the head regulator, and to pursue a
decrease with the ID.

d. To record the design (width and depth) of the outlets.
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To record the discharge at the outlets.

To advise the WUF about the design, and discharge, of the outlets.

To ensure that the banks, berms and inspection paths of the distributary
are in a reasonably good condition.

To advise the WUF on desilting timings.

To bring issues reported by the Darogha to the attention of the WUF.

Logistic Requirements:
1. Motorbike
2. Table, chair and chairs for visitors
3. Bookshelves

Darogha

Qualification: Intermediate, however, a diploma holder will be preferred.

Age:
Salary:

Rural experience will be preferred.
Under 40 yecars.
Rs 4,500 to Rs 5,000, inclusive of all benefits.

Job Description:

This person will be answerable to the Assistant Engineer, and will act as his right hand
person. The main duties of this person will be as follows:

a.
b.

f.

B.

Take readings of the water discharge at the outlets.

Off and on, to verify the design of the outlets with that of the design list
approved by the WUF, and to report any variations to the AE.

Regular monitoring of the banks, berms and inspection path, and to report
serious cases to the AE immediately, as well as supervising Baildars for
minor repairs.

Monitoring of the overhead bridge and culverts.

To report theft of trees along the inspection path, tampering of outlets, or
insertion of dikes, to the AE immediately.

To supervise the Baildars.

To assist the WUF in the absence of the Assistant Engineer.

Logistic Requircments:
1. Bicycle
2. Water measuring devices

Administrative Assistant

Qualification: Intermediate.

Age:
Salary:

Typing skills, computer-literacy will be preferred.
Under 40 years.

Rs 3,500 to Rs 4,000, inclusive of all benefits.

Next >>
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Job Description:
This person will be answerable to the Assistant Engineer. The main duties of this person
will include:

a. Typing.

b. Maintaining files and related records.

c. WUF meeting letters and agenda.

d. Maintenance of mail and dispatch registers.

e. Record petty cash expenses.

f. Assist the Assistant Engineer in the maintenance of discharge readings for
both, the head regulator and outlets.

g Assist the WUF in the absence of the Assistant Engineer.

Logistic Requircments:
1. Typewriter
2. Table, chair and chairs for visitors
3. Bookshelves

Tandail (2, for 12-hour daily rotations)

Qualification: Primary or Middle.

Rural background with some mechanical work experience.
Age: Under 50 years.
Salary: Rs 3,000, inclusive of all benefits.

Job Description:

These persons will be answerable to the Assistant Engincer. Their main duties will
include:

Maintaining the head regulator’s gauge books on an hourly basis.
Operating the gate of the head regulator.

Greasing, oiling and cleaning the head regulator.

To report fluctuations in the water discharge to the AE, or the WUF.

o o

Logistic Requirements:
1. Tool kit
2. Torch
3. Lubricants
4. Gauge book

Baildar (4, three at the head, middle and tail reaches of the Heran Distributary, and
one for the Khadwari Minor)

Qualification: Good physical health.

Rural background with some relevant work experience.
Age: Under 45 years.
Salary: Rs 3,000, inclusive of all benefits.
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Job Description:

These persons will be answerable to the Darogha. Their main duties will be as follows:
Removing vegetation from the berms, banks and inspection paths.

Sprinkling water on the inspection paths.

Earth work repatrs (o the inspection paths.

Preventing animals from destroying the inspection paths.

Notice, and report, any instances of water theft.

opeTe

Logistic Requirements:

1. Spade

2. Bucket

3. Axe

4. Earth work bowls

5.2.1 Establishment Cost of Heran Distributary

Based on the above-stated staff deployment and their logistic needs, the budget
cstimates for the first year are given in Table 44. The capital equipment costs will only
appear in the first year. WUF establishment costs will be reduced in the subscquent
periods, i.e., Rs 474,400 per annum (Rs 464,400 plus contingencies, Rs 10,000). Hence,
the requirement for establishment cost below the head of this distributary will be Rs
31.47 per acre, which in the first year, will increase to Rs 37.68 per acre duc to the
investment required for the purchase of capital items.

Table 44, WUF Establishment Budget
Particulars Period Qty. Base cost Amount
|_Salaries
Assistant Enginger 12m. | 0,000 72,000
Darogha 12 m. | 5.000 60,000
| Administrative Assistant 12m. i 4,000 48.000
Tandail 12m 2 3.000 72000
Baildar 12m 4 3000 144,000
Subtotal: 396,000
Supplies & Services
Utility bills for office 12m | 3000 36,000
Stationery 12m I 500 6,000
Meeting exp. & other supplies 12m | 8} 5).610)
Subtotal: 51,600
Travel
Maintenance of M/Bike 12 m | 1LOUD 12,000
Local Teavel 12m | 400 4 800
Subtotal: 16,800
|_Capital Equipment
Motor Bike | st year | TUA0 0,000
Bi-cycle -do- t 3,000 RELLI
Office fumniture scts -do - 2 0.5(0) 13,000
Repairs & Maint, Equipment -do- Estimated 5,000 5,600
Typewriter -do- i 2,000 2.0XX)
Subtotal: 93,600
Contingencics 10,000
|_Total; 568,000
Per CCA acre full costs 37.68
Per CCA acre w/o Capital Cost A47
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53 MAINTENANCE AND IMPROVEMENT COSTS OF HERAN DISTRIBUTARY

A general descrlptlon of the physical phenomenon occurring in the irrigation
system needs to be presented in order to understand the relationship between the field
maintenance inventory and the proposed solution contained in the form of maintenance
needs, including activities, costs and manpower. From the diagnostic walk thru survey,
different major, and minor, maintenance problems were observed. Most of these
problems are inter-related. The inventory of these main problems is given below:

Essential Structural Maintenance
Sedimentation

Vegetation

Weak Banks

Erosion

Wider cross sections

© ™o e TR

Lack of Inspection Path

A. Essential Structural Maintenance

Essential Structural Maintenance (ESM) is considered to be the minimum level of
investment that should be made in order to improve water deliveries. This
maintenance requires correctness of all flow control structures (repair of gates),
water measurement (repair of damaged outlet structures), or installing new
structures. The major problems observed under ESM and Deferred Maintenance
are as follows:

i. Head Regulator of Heran Distributary: The Head Regulator of Heran

Distributary operates in good condition, it has rectangle type gate structure. There

are three gates two of them located on the left and right sides, are not operational.
- Only the middle gate is operational.

ii. Head Regulator of Khadwari Minor: The Head Regulator of Khadwari
Minor operates in good condition. This regulator is operated almost on a daily
basis to maintaining flow of the Khadwari Minor.

iii.  Outlet Structure: Heran Distributary has 30 outlets, in which 19 APM
and 11 open flume type. The percentage of outlets tampered (changing design of
its throat and crest) is very high i.e., 85%. Water users also tapered outlets by
making side openings (called Wanghi in local language).

iv. _CulVerts.: Culvert structures only 20% were observed as damaged,
24% of the outlets were either without culverts or these had been damaged
completely while the remaining 56% were found to be partially damaged.
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v. Bridges: Bridges over channels are used for crossing road near the
villages. Heran Distributary has five bridges, all of which have RCC construction
(only abutant). The abutant of these bridges are in a fairly good condition,
whereas side raising walls are either missing or need repairs.

B,C,D & E. Sedimentation, Vegetation, Weak Banks and Erosion

The most serious problem in earthen channels is sedimentation, which is often the
case for lined channels also. Erosion has also been observed in a few channels.
Vegetative and aquatic growth also creates difficulties in the water flow. The
farmers of this minor canal are aware of this problem, therefore they decided to
desilt this secondary canal on a self-help basis.

F. Wider Cross Sections

Due to non-maintenance of this minor canal, the shape of this minor has changed,
and its cross sections have widened with the passage of time. These wider cross
scctions arc also one causc for the siow velocity of water in the distributary.

G. Lack of Inspection Path

Inspection paths serve a dual purpose: that of banks and conveyance path. The
physical conditions of banks of the Heran Distributary is poor at many places.

The estimate of these costs is given in Table 45.

Table 45. Expected Maintenance Cost Requirement of Heran Distributary.
Type of Maintemance Amount

Essential Structural Maintenance 153,736
Excavation of Sediment 61.770
Weak Bank Improvement , 126,580
Dressing and Repairs of Inspection Path 48,280
Total: 390,366

Per CCA acre: 25.90

Therefore, it can safely be assumed that maintenance cost per acre requircment
below the head of this minor will be Rs 25.90 per CCA acre.

5.3.1 Operation and Maintenance Cost of Heran Distributary

From Sections 5.2 and 5.3 it is estimated that O&M costs of the Heran
Distributary shall be Rs 57.37 per CCA acre, i.¢., establishment cost Rs 31.47 per acre,
and maintenance cost Rs 25,90 per CCA acre. While, in the first year, this cost will be
higher by Rs 6.21 per CCA acre due to the purchase of capital nature items. The share of
O&M costs by the farmers of Sindh, to cover the costs of the irrigation infrastructure,
comes to Rs 108 per acre (see Chapter 4 for more details). Therefore, O&M costs above
the distributary arc arrived at Rs 44.42 per acre. This total amount of Rs 108 per acre 1o
the farmers may seem to on the higher side. And based on experience in Mexico, where,
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after the introduction of farmer management, the staffing levels within the farmer-
operated areas declined by as much as two-thirds. The experience in Senegal, where
farmers demanded the right to hire their own staff, choosing SAED (the agency providing
irrigation services) operators only if they had performed well (and even then reducing
their salaries from the full civil service package). There is a reasonable chance that the
same situation may also prevail in the province of Sindh, Therefore, a total O&M cost of
Rs 100 per acre will be a reasonable recovery from the farmers.

These figures can be compared with the findings of Dr. Christopher Perry. In his
status report, estimated requirement for O&M expenditures at the divisional level has
been calculated at Rs 81 per CCA acre, the breakdown of which is Rs 43 below the
distributary, and Rs 38 above the distributary.

5.3.2 Suggested Water Charges to the Heran Distributary WUF

Based on the analysis in Section 5.3.1, the Heran Distributary WUF is suggested
to charge a flat rate of Rs 100 per acre to its members as water charges. In addition, it is
also suggested that the WUF charge its members an annual membership fee of Rs 10 per
acre. This additional amount should be treated as a reserve fund by the WUF, and may be
used to pay for unusual expenditures like capital replacements, consultants’ fees (for
training), cmergency repairs, etc..

5.3.3 Justification of the Water Charges Rate

The Revenue Department is responsible for the assessment and collection of
abiana. However, the Irrigation Department assists the Revenue Department at the time
of assessment. Their modus operandi has been explained in detail in Chapter 2 of this
report.

The Revenue Department, upon request, provided the figures of various taxes
assessed during the previous 5 years, i.e., from 1991-92 to 1995-96. The Revenue
Department makes assessments on the basis of des, and not on the basis of hydrological

boundaries of the Heran Distributary. The figures for the last 5 years are given in Table
46.

Table 46. Assessed Agriculture Land Taxes for Previous 5 Years.
| Years Abjang Land Révenue Local Cess Usher Mutation fce
1991-92 742,103 15.466 246,450 209,507 47,894
992.93 136472 21,579 244 353 287.214 41,293
1993-94 797,061 19,377 214,797 : 138,490 21,1719
1994.95 944,710 18,250 219,900 175785 710
1995-96 1,093,498 18,250 220,090 201,743 380
| Average 862.769 18,564 229,518 202,548 22,291
CCA 39,737 39,737 39.737 39,137 39,737
Per CCA 21.71 0.47 5.78 510 0.50
Latest assessed 27.52 0.46 3.54 S.10 0.56

Source: Revenue Department, Sanghar.
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The different taxes payable by the farmers of this secondary canal, per CCA acre,
have been analyzed in Chapter 3. These values, when compared to that of the Revenue
Departmen’s assessed figures, are given in Table 47.

Table 47. Comparison of Agriculture Land Taxes Assessed and Payable.
Abiana | Land Local Usher | Mutation
Revenue | Cess fee
Payable on the basis of survey per CCA 82.00 10.00 11.00 165.00 -
Revenue Dept. assess. (latest) 27.52 0.45 5.54 5.10 0.56
Unexplained difference 54.48 9.55 5.46 159.90 0.56

This unexplained difference of Rs 229.95 per CCA acre can be explained on the
basis of the findings of the interim report captioned, “Financial Feasibility Analysis of
Operation and Maintenance Costs for Water Users Federations on three Pilot
Distributaries in Province of Sindh, Pakistan” (A.Schani). Here, he concludes that
farmers pay about Rs 70.22 per CCA acrc as water-related charges (rent-sceking) to the
Irrigation and Revenue Departments, and the remaining unexplained amount of Rs
159.73 per CCA acre can be considered as a saving in the farmers’ payment of taxes.

5.3.3.1 Conclusion

The following points form the basis to conclude the justification of the water
charges rate (Rs 100 per acre) suggested to the Heran Distributary WUF:

a. Presently, the abiana rate payable comes to Rs. 82 per acre. The suggested
rate of Rs 100 per acre will increase abiana payable by Rs. 18, or by 22 %.
Taking the examples of Senegal, where farmers paid an irrigation service fee
2 to 4 times as high after the transfer, and Mexico, where the fees increased
by 400% to 600%. Comparatively, this suggested increase of 30% in abiana,
is insignificant.

b. On average, the farmers are depositing Rs 27.52 per acre as abiana to the
Revenue Department (1996-97). However, considering the amount of rent-
seeking paid, along with this tax, the total amount comes to around Rs 97.74
per acre. Thercfore, by collecting the abiana themselves, the farmers will
save Rs 2.20 per acre (Rs 100 — Rs 97.74).

¢. Apart from rent-seeking, the farmers’ agriculture income is presently Rs
6,705 per cultivated acre, or Rs 4,095 per CCA acre (see Chapter 3 for
details). The suggested rate will decrease this agricultural income by only Rs.
18, 1.e., by 0.27% per cultivated acre, or 0.44% per CCA acre.

d. The analysis for agriculture income of the Heran Distributary reveals that the
income of 17 watercourses, out of the total 30 watercourses, averages Rs
2,676 per CCA acre. The average income of the remaining 13 watercourses is
Rs 5,826 per CCA acre. Transferring this distributary canal to the farmers
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will certainly result in an increase of the agriculture income of the fore-stated
17 watercourses.

e. The WUF will keep Rs 57 per acre for the O&M of the Heran Distributary,
while they will pay the Area Water Board Rs 43 per acre, which is Rs 15.48,
or 56.25%, more than what is currently being collected from the farmers.

f. Presently, the Sindh Irrigation Department’s cost is Rs. 94 per CCA acre. The
estimated cost will be Rs 108 per CCA acre, which is inclusive of estimated
costs below the head of the distributary / minors. The suggested abiana rate is
Rs 100 per acre. Nearly all the current staff employed with the Irrigation
Department will fit into the suggested staffing requirement of the Heran
Distributary WUF. Therefore, the costs to maintain this distributary can be
deducted from the total amount payable to the SIDA. Since the FO’s are
expected to be self sufficient within a period of seven years, therclore, in the
interim period, the GoP is expected to finance the shortfall in the Irrigation
Department’s budgets.

54 COLLECTION OF ABJIANA FROM WATER USERS

The farmers of Heran Distributary have been organized using the two-tier
approach, i.c., Water User Organizations at the level of the watercourses, and a Water
Users Federation at the level of the distributary itself. This is a very effective
organizational setup, as delegation of authority takes place from top to bottom. In view of
this setup, the following modus operandi, for the collection of abiana, is suggested:

a. The WUF to negotiate with the AWB for the supply of water at least equal to
the average of what has been received in the previous year. The IIMI-Sanghar
field station has the time series record of the discharge for the year 1997.

b. The WUF to distribute the sanctioned discharge among the different
watercourses in proportion to the CCA of each watercourse. This discharge
list to the various watercourses should be approved in the general meeting of
the federation.

c. The moghas of all the watercourses to be designed in accordance with the
water discharge calculated in step b. above. The moghas situated at the head
and middle reaches of this distributary to be Adjustable Proportional Modules
(APM), so that excess water received, if any, at the head of the distributary,
does not flow into the fields. While the moghas in the tail reaches of the
distributary are preferred as open flume type, since excess walter, if any, may
flow into the fields as no excess water escapes, have been provided in the
existing system, and over-topping of water from the distributary may create
major maintenance problems.

d. The physical condition of the minor canal should permit flow of water to the
tail reach moghas freely.
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The relevant WUO’s to prepare warabandi lists (waler share lists) of its
members in proportion to the land holding of each farmer along their
watercourse. These warabandi lists to be approved in the WUOs’ general
meeting, and a copy be given with the WUF for their record.

Once the lists of warabandi are approved, the farmers should be frec to
choose their own set of cropping patterns, and / or to sell their share of water
time in part, or full, to other farmers, like water markets.

If lift machines arc to be installed in certain ficlds, their capital and O&M
costs will be the responsibility of the respective WUO.

Installation of the tubewells and conjunctive usc of ground water and the
canal water should be allowed only after obtaining permission from the
WUF, which will normally grant approval, except in such cases where the
ground water quality is not good for irrigation use. All expenses relating to

tubewells should be the responsibility of individual farmers, and they will be
free to buy or sell this water.

The WUF’s_financial year is suggested from July 1 to June 30 of the next
year.

WUQOs to collect abiana bi-annually from its members; at the start of the

cropping season, i.e., in advance, while the annual membership fee should be
collected once a year in the month of July each year.

The WUO’s Finance Secretary should prepare bank challan forms of its bank
account in triplicate, indicating the amount of abiana, membership fee and /
or other charges payable in different columns, and afler obtaining the
organization’s approval, issue these to the members. The members should
deposit the amounts into the bank account through these challans, keep one
copy for themselves, the bank will retain one copy, while the bank should be
instructed to provide the third copy to the WUQ’s Finance Secretary.

A period of 10 days is to be given to the members for depositing these
amounts into the bank account; failure to deposit the same will result in a
surcharge of Rs 50 per day, up to a period of 10 days, to be levied on the
members in defanlt. On complaint from the WUO Finance Secretary, the
WUO may consider to stop the water turn of any such member who does not
deposit the amount within 20 days of the receipt of these bank challuns. A

WUO meeting to be called 1o decide ways in which this amount can be
recovered,

The WUF Finance Secretary should prepare bank challan forms in triplicate
of its bank account, indicating the amount of abiana, membership fee and / or
other charges payable in different columns, and after obtaining the
federation’s approval, issue these challans to the relevant WUQ’s. The
relevant WUOs should deposit the amounts into the bank account through
these challans, keep one copy for their personal records, the bank will retain

one copy, while the bank should be instructed to provide the third copy to the
WUF’s Finance Secretary.,
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n. A period of 30 days is to be given to the WUO’s for depositing these
amounts into the bank account: failure to deposit the same will result in a
surcharge of Rs 100 per day, up 1o a period of 10 days, to WUQ’s in default.
On complaint from the WUF Finance Secretary, the WUF may issuc a
warning to such WUOs who fail to deposit the amount within 40 days of the
receipt of these bank challans. A meeting of the WUF be called to decide
ways in which this amount can be recovered.

This system of depositing the payments into the bank- accounts of the relevant
WUOs and the WUF will ensure safety of abiana thus collected. Furthermore, a
surcharge for late deposit of abiana will ensure timely collection from the water users
and the WUO’s. Also suggested, is that the Finance Secretaries of the relevant WUOs
should present abiana collection status reports at the end of 20 days, in a special WUO
meeting. Similarly, the WUF Finance Secretary should present an ubiana collection
status report at the end of 40 days in a special meeting of the WUF.

55 PAYMENT OF COST OF WATER TO THE AREA WATER BOARD

The major task of the WUF is to negotiate the allocativn of water discharge for
the Heran Distributary with the AWB, and deductions in abiana due to usage of Lift
machines and / or short delivery of water, if any. Once the discharge is approved, the
WUF should maintain a proper record of the discharge being received at the head of the
distributary. The discharge rating tables may need revision, and similarly, gauges
installed may need to be replaced. This will primarily be the duty of the Assistant
Engineer hired by the WUF, who, with the assistance of the Tandails, will monitor the
discharge at the head regulator regularly.

The AE of this distributary will advise the WUF about the average discharge
received from the AWB in writing, as well as his comments about whether agreed
amounts of abiana should be paid in full, or certain deductions are to be made for short
delivery in lieu thereof. In case of short delivery of water at cerlain intervals, the AE will
be responsible for agreement, in writing, with the concerned AWB person.

The WUF Finance Secretary, based on the recommendation of the AE, and after
obtaining approval from the WUF, will, at the end of each cropping season, deposit the
agreed amount of up-stream abiana into the Government treasury. Subsequently, he will
present a status report in the first next meeting of the WUF.

5.6 CONFLICT RESOLUTION

These may involve purely administrative issues. The WUF will have to act in
accordance with its by-laws; however, certain issues may involve financial matiers.
Some of these issues, and the remedial actions to be taken, arc suggested as follows:
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5.6.1 Theft of Water

The irrigation system in Chile is considered a very good exampie to be cited for
farmer-managed irrigation systems. In Chile, the water users groups are known as
Comuitidad de Aguas (CA), according to a report titled “Irrigation Water Management in
the Irrigation System of the Diguillin River, Chile” (Ineke M. Kalwij, 1994). Water thefi
is the major cause of conflicts at canal, as well as field levels. The role of the CA in

conflict management is limited. The president of the canal sometimes goes to the police
and the judge for assistance.

There is a reasonable chance that this situation may also take place in this
command area. Settling such conflicts through police and the judiciary requires. both,
time and money, thercfore the Heran Distributary’s WUF is suggested to consider this act
very seriously, as this will mean breach of trust, which each water user member has
towards the other. The Darogha, who is supposed to make a round of the minor canal on
bicycle 3 to 4 times a day, and Baildars working in the three reaches of this canal should
be able to notice it immediately, even if the theft takes place in the middic of the night.
In such instances, a WUO meeting should be called immediately, and the farmer involved
should be asked to explain his position. An estimate of the loss to the other farmer, duc to
this act, should be made, and after levying a surcharge equal to 100% of the loss assessed,
the accused farmer should be penalized. The penalized farmer, however, should have a
right to appeal to the WUF, which, in such cases, should hold an open inquiry and
confirm, or may rescind, the decision of the WUO.

The SIDA act explains the Powers and Duties of the AWB under Chapter V] to
this act, while it explains Powers and Duties of FOs under Chapter VII to this act.
Interestingly, both these chapters are silent on this issue of water theft. However, Clause
6 of Section 26 under Part C, captioned “Functions and Powers of FQO’s”, states that
“Any other power and function not being inconsistent with the functions and powers
given above which may be vested in the FO’s under the By-laws and Regulations framed
by the Authority”. Since the FO’s are responsible for obtaining water from SIDA, or the
AWRB, and supply the same to its members, and are also responsible to collect the agreed
water charges / other dues, if any, from its members under the SIDA act. Therefore, in
order to stop water theft, it is suggested that the Heran Distributary WUF obtain approval

of its By-laws, with necessary clauses legalizing any actions that may be required to curb
water theft.

5.6.2 Theft of Trees on the Inspection Paths

Certain areas around this distributary is supposed to be the property of the GoS,
where the inspection path is also situated. Some instances of the theft of trees planted
along the distributary, and besides the inspection path, have taken place in the past. Upon

the transfer of this distributary to the farmers, the WUF wili be responsible for
safeguarding this property.
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The WUF should make the Darogha hired for this distributary to keep a record of
these trees, and to report any unauthorized cutting of trees to the AE immediately. The
AE should inform the WUF, which should ask the WUO of that respective arca to hold an
inquiry and present its findings to the WUF. The farmer thus found guilty should be
penalized for the market value of the trees, plus a fine equivalent to 100% of the market
value of the trees.

5.6.3 Other Issues

The WUF should follow a strict policy of non-interference in the affairs of the
WUOs. Any conflicts arising among the farmers of a watercourse should be the
responsibility of the concerned WUO, and the WUF should encourage settlement of the
disputes at the local level. However, the right of appeal to the WUF should be given to
the farmers.

5.6.4 Honorarium to the Office Bearers of the WUO’s and the WUF

The elected WUO, and WUF, office bearers will spend their time and efforts to
maintain this distributary; logically, they should be compensated for their time and
efforts. However, experiences in other parts of the world are different, and normally, the
office bearers work on an honorary basis. The reasons may not be possible to quantify, as
these are qualitative in nature. These reasons are explained as follows:

1. The office bearers have been elected, on the basis of their previous records,
by the farmers, such as, their involvement and ability in the settlement of
disputes, they are socially respected and have been involved in the social
development of this command area, without expecting any monetary benefits
in return. Hence, recognition is an incentive for these office bearers.

2. The office bearers elected have a voice in system management, i.e., feeling of
importance, which is an incentive in itself.

3. The office bearers are elected from the grassroots level, if their performance
is good, they can be elected as members to the AWB of the main canal also.
This is another incentive for them.

4. On the basis of their performance, they can run for the parliament elections,
which, to date has only been possible for people who are born with a golden
spoon in their mouths.

Therefore, an honorarium to the office bearers of the WUOs and the WUF is not
suggested. Furthermore, if the farmers are not satisfied with the performance of any of
the office bearers, they should have the right to remove such office bearer by calling a
general meeting of the concerned WUOs, or the WUF, as the case may be.
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5.6.5 Equitable Distribution of Water

This is an issue, which, if not addressed properly, may result in the failure of the
Farmer Organizations, and in tumn, the whole financial framework in the future, despite
system rehabilitation, or upgrading of physical facilities. Reduced costs to the farmers; in
spite of the fact that abiana rates tend to increase, especially if proper O&M is
undertaken; but, system transfer will reduce the nced for side payments to the agency
staff, resulting in a reduction in the costs of irrigation facilities. Better irrigation facilities,
services, or even “voice” in system management, and most important, the ownership of
the irrigation system, are very powerful incentives for the farmers to participate in the
irrigation system’s management and upkeep.

However, in the long run, the farmers of the Heran Distributary would certainly
like to see a return to their investment of time, materiai and enhanced abiana rates in a
more rational manner, which can be only in the form of an equitable water supply. The
IBIS in Pakistan is not demand-based; rather, it is a supply-based irrigation system,
therefore, equitable water distribution will take place only when watcer available at the
head of the Heran Distributary is distributed among the farmers in proportion to their
individual land holdings. This distribution of water will require re-sizing and re-
calibration of the moghas, in view of the aliowance of water required at the start, and end,
of the warabandi tums. Once this water distribution issue is settled, the farmers will
invest their confidence in the WUOQOs and the WUF.

The equitable distribution of water will result in a decrease of water supply to the
farmers of this command area who have earlier been receiving water more than their
share. Therefore, the WUF needs to engage specialists to train farmers in the efficient use
of their water turns by changing their current irrigation methods and practices. 1IMI’s
research in the Hasilpur, Punjab, area has revealed that by using bed-and-furrow method,
instead of basin irrigation, savings in water application between 25% and 35% can be
achieved, and crop yields can be etihanced by 20% to 75%.

5.7 MAINTAINING PROPER BOOKS OF ACCOUNTS

The relevant section of the SIDA act, which will be applicable to the Heran
Distributary WUF upon transfer of this distributary, are as follows:

Section 27(1) The FO’s, AWB and the Authority shall submit to Government as
soon as possible after the end of every financial year but, before the expiry of a period of
seven months of such end of the financial year a report on the conduct of their affairs for
that year including audited financial statement for the year in question.

This act, under Section 22, Clauses 1, 3, 4 and 7, states that financial statements
include: (1) a balance sheet; (2) income and expenditure account; and (3) a statement of
changes in financial position, or statement of sources and application of funds,
Furthermore, Accounting Standards of the Institute of Chartered Accountants Pakistan
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(ICAP) rules will be followed, and commercial auditors will carry out audit in accordance
with the professional standards of auditing, as prescribed by the ICAP.

~ Section 27 clearly says that the FOs will be bound to submit an audited financial
statement to the GoS. However, this section is silent on the type and mechanism of these
financial statements. Section 22 is applicable to the authority only, therefore, it is
assumed that the FOs will be required to maintain simple accounts, and that their

financial statement will only consist of a Balance Sheet and the Income and Expenditure
account.

On the basis of the above, the following set of procedures is suggested for the
Heran Distributary WUF and WUOs:

1. Abiana to be deposited by the water users to the bank account of the relevant
WUQOs, whereas the WUQ’s should deposit their share of abiana into the
bank account of the WUF (see section 5.4 for more details).

2. Other miscellaneous cash receipts to the WUQ’s, or the WUF, should also be
~ deposited into the bank on the first working day. Proper receipts be issued by
the relevant Finance Secretaries in lieu thereof,

3. Proper receipt books and bank chailan forms to be printed. On issue of
receipts, the counterfoils also be signed by the depositors.

4. All expenses to be paid strictly by check. Only the administrative assistant
hired by the WUF should be allowed petty expenses, for which a cash
imprest of Rs 3,000 is suggested. The administrative assistant will settle his
account on a bi-monthly basis.

5. Three office bearers are recommended as bank signatories; the Presidents,
General Secretaries and Finance Secretaries. Each check will require at least
two signatures before it can be honored.

6. Any expense in excess of Rs 3,000 will require the approval of all of the
members of the federation, or of the relevant organization.

7. The federation will, from the portion of abiana kept for the O&M of this
distributary, transfer any savings made in proportion, e.g., towards the cost of
labor to all the WUOs, in proportion, at the end of each year. The WUOs will
be free to spend these funds in a manner approved by their governing bodies.

8. Profit and Loss Saving accounts are recommended for the WUF and the
WUOs.

9. The annual membership fee will be ascertained at the discretion of the WUF,
and WUGOs wiil have no claim to it. However, the WUF will ensure that the
O&M costs of the lift machines, if any, are taken acre of.

10. The profit carned on these bank accounts will be at the discretion of the
relevant WUOs and the WUF.
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11,

12.

13.

14.

15.

i6.

17.

18.

All invoices / bills for payment will require two signatures, and these should
be kept in a separate file for the time being; later on, vouchers should be
printed and these invoices / bills should be attached to them.

The following books of accounts are suggested for the WUQ’s and the WUF:

a. Cash Book, single column; later, a cash book with bank column be

introduced

b. General Ledger
c. Salary Register

A cash basis double entry book keeping system is suggested for the time
being, which should be updated gradually using accrual method.

All kinds of receipts should be recorded on the receipt side of the cash book,

and deposits into the bank account to be entered on the payment side of the
cash book.

All expenditures to be recorded on the payment side of the cash book, while
checks issucd for these to be recorded on the receipt side of the cash book.

Cash book to be balanced on a daily basis, and cash-in-hand to be reconciled.

Similarly, transactions recorded in the cash book to be posted into their ledger
accounts on a daily basis.

A separate file containing lists of the water users and the amount of abiana
payable to be maintained. The challan forms received from the bank to be
reconciled with this list, and defaulters, if any, should be identified
immediately. Once the Finance Secretaries become familiar with the
accounting system, they should be encouraged to introduce party ledgers to
keep track of members’ contributions.

At the end of each month, the relevant Finance Secretaries should prepare
bank reconciliation statements, lists of outstanding amounts and the trial
balance. These documents should be discussed in the meetings, and decisions
made, if any, should be implemented.

The introduction of this system will require specialized training for the Finance

Secretaries. The WUF should make adequate arrangements to arrange for these training
sessions, so that the Finance Secretaries are equipped to serve their respective WUOs and

the WUF better, and can stand the audit queries at the end of each financial year.

5.8 PROJECTED CASH FLOWS

1.

The following assumptions have been made in the preparatibn of the cash flow
projections for the Heran Distributary for the next 10 years:

The farmers will pay Rs 10 per acre of land holding as an annual membership

fee to the WUF. This rate will be revised aller every two years and enhanced
by Rs 5 per acre.



Organizational and Operational Costs of the Heran Distributary Water Users Federation 69

2. The farmers’ abiana payable for the first year is suggested at Rs 100 per acre
of land holding. The breakdown of this amount is Rs 48 towards
establishment cost, and Rs 52 as Maintenance and Improvement (M&I) costs.
Although it can be assumed that once the farmers are handed over the
irrigation system, staff deployment will be reduced; however, it is expecled
that the salaries of the remaining staff will experience a sharp increase.
Therefore, the salary cost of Rs 48 per acre has been inflated by 12.5% each
year, while the Maintenance and Improvement cost has been inflated by 10%
per year.

3. The assumption is that 10 farmers will be in default of depositing the abiana
for a period of 10 days during the first year. Therefore, a surcharge of Rs 50
per day will be recovered from them. In the subsequent years, 6 farmers, for
10 days each per year, have been assumed in default.

4. The bank profit has been assumed at the rate of 10.5% per annum, and has
been calculated as follows:

a. Full year’s profit on the previous year’s closing balance.

b. Full year’s profit on the one tenth of the annual cash-inflow into the bank.
Considering that abiana to the AWB will be paid bi-annually at the end of
each cropping season, this assumption is considered reasonable.

5. The WUF will pay Rs 43 per acre to the AWB; Rs 17 towards the
establishment cost and Rs 26 as M&I cost. As explained in 2 above, these
amounts have been inflated by 12.5 % and 10%, respectively, per year.

6. Salaries to the staff hired by the WUF have been inflated by 12.5% per year.

7. Supplies and Services, WUF and office bearers’ travel expenses, and / or the
employed staff, Material and Machinery hired for M&I of the distributary,
have been inflated by 10% each year.

8. The expectation is that only one-third of the labor cost will have to be paid by
the WUTF, as most of the farmers will assist with maintenance activities. This
cost has also been inflated by 10% per year.

9. The WUF is expected to hire consultants to conduct different training courses
for the benefit of its members. In the first two years, the estimate for this
expense is high; this expense will then reduce, and is estimated at Rs 10,000
per year. During Year 6, it is expected that a major overhaul of this

distributary will take place, hence, excessive consultants’ services will be
required.

10. Initially, the audit fee is expected at Rs 5,000; for subsequent years, this has
been enhanced by Rs 1,000 per year.

11. Miscellaneous expenses include O&M of the lift machines installed, if any,
and other incidental expenses. This amount is estimated at Rs 25,000 per year,
and has not been inflated, except for in Year 6, when major M&I activities are
expected.
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12. The remaining two-thirds of the labor cost expected to be contributed by the
farmers in kind. Therefore, this amount will be refunded to the WUOs in
proportion to their CCA. The governing body will decide on the utilization of
these amounts.

13. During the first year, certain capital items, like motorbikes, bicycles, furniture,
tool kits and water measuring devices wiil be purchased; these items will be
replaced in Year 6. During Year 3, it is assumed that the WUF will purchase a
computer, printer and other accessories, and that this equipment will be
replaced in Year 8.

Based on these assumptions, the projected cash flow statement for the Heran
Distributary WUF, for a period of 10 years, is given in Table 48.

Furthermore, based on these cash flow projections, 10-year Income and
Expenditure accounts, and the Balance Sheet that Farmer Organizations will be required
to submit to the GoS annually, are given in Tables 49 and 50, respectively.
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HERAN DISTRIBUTARY WATER USERS FEDERATION

Accounting Policies

A summary of the more important accounting policies is set out below:

1. Basis of Accounting

Accounts are prepared on the cash basis of accounting whereby the transactions are
recorded on the dates when the assets were paid for, the liabilities were discharged
and contributions from the members were actually received.

2. Inventories

The cost of consumable stores purchased is charged to the Income and Expenditure
Account in the year of purchase. The value of any inventory in hand at the year-end
is therefore, not recognized in the accounts.

3. Fixed Assets

All tangible assets of Rs. 3,000 or over in value and 3 years or over in life are
capitalized as Fixed Assets.

Fixed Assets are depreciated on the straight-line basis at 20% on cost, which is
considered by the management to be appropriate to write off the cost of the
respective assets over their useful lives to the Federation. Full year’s depreciation
is charged in the year of purchase and no depreciation is charged in the year of
disposal.



6 SUMMARY OF MAIN FINDINGS

6.1 SOCI0-ECONOMIC SETUP

The population of the Heran Distributary amounts to about 25,000. A number of
castes reside in this command area, of which 12 are deemed as having a noticeable effect
on socio-economic relations, as well as the power balance. The majority of the people are
retired army personnel, and most of the land in the command area of the Heran
Distributary is cultivated by the landowners themselves. The average landownership in
this area is 16 acres. The literacy rate among owner-cultivators is above 60%. The
farmers follow a pacci warabandi (fixed water turn) schedule. This area is primarily a
cotton zone, although sugarcane is also very commonly sown by the farmers.

All the villages have been well planned and constructed. Metallic roads are linked
to the main roads, hence, farmers experience hardly any transportation problems. The
villages in this command arca have access to clectricity and a sewerage system, and 5 out
of the 15 villages have access to telephones. Schools (for both, girls and boys) up to the
secondary level are also available, and two basic health centers, as well as Fauji
Foundation mobile medical vans, provide regular health facilities.

Therefore, the socio-economic conditions within this area can be considered
comparable with that of people living in the suburbs of large cities.

6.2 GENDER

A considerable number of women participate in agriculture work and perform
almost every farming operation, except irrigating the fields and ploughing. Their rolc in
decision-making and managing household resources is almost non-existent.

The role of women in livestock and poultry management should be strengthened,
which would enable them to supplement family income and nutrition.

6.3 CREDIT FACILITIES

Loans and credit facilitics are provided through the Agricultural Development
Bank of Pakistan, and farmers in this command arca avail the bencfits of this facility.

6.4 DRAINAGE INFRASTRUCTURE

The water table depth from the surface, on average, ranges between 2.06 ft and
2.83 ft, hence, this command area may be termed as waterlogged. Two types of drainage
facilities have been installed in this command area; surface drains and saline tubcwells.
However, tubewells are not operational due to the lack of electricity. Therefore, the nced
to make this drainage network operational does exist.

75
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6.5 TAX COLLECTION AND ASSESSMENT PROCEDURES

The abiana payable, calculated in this report for the Ruhi 96-97 and kharif 97
seasons, comes to Rs. 82 per acre. The average abiuna assessed during the previous 5
years, as per the Revenue Department’s records, is Rs. 22 per acre, while abiana asscssed
in 95-96 was Rs. 28 per acre; the abiana rccovery rate is in the range of 63% to 65% of
the assessed amount. Certainly, the present procedures cannot be termed as cfTective.

The Revenue Department’s records indicate that their survey crop intensity of the
command area is between 80% and 82%, i.e., cquivalent to the design cropped intensity.,
whereas, in actuality, the crop intensity is 121%.

6.6 IRRIGATION DEPARTMENT RECORDS

During the field surveys it was noted that the names of certain landowners who
have died are still appearing in the records of the Irrigation Department. Henee, there is a
need to update the records of the Irrigation Department.

After the installation of the drainage nctwork, the Irrigation Department’s maps of
the Heran Distributary have not been updated. The Irrigation Department should take
steps to modify these maps.

6.7 WATERLOGGED, SALINIZED AND ABANDONED TRACTS OF LAND

The farmers consider tracts of land with groundwater standing on the surface as
waterlogged (870 acres), tracts of land on which white layers of salis are visible as
salinized (1,673 acres) and tracts of land with sand dunes, as abandoned (1,802 acres).
The effect of waterlogging and salinity on the soil is unknown. Therefore, a
comprehensive survey of these tracts of land should be undertaken in order to determine
the extent of waterlogged and salinized areas, and to propose remedial measures that can
be taken to reclaim these tracts of land. With a drainage network already in place, the

answer probably lies in the availability of additional water to leach the saits from the soil
profile of the affected Jands.

The installation of saline tubewells and surface drains can control waterlogging,
but soil salinity remains a problem, and in a few instances, sodicity is a main concern,
which needs chemical amendments and Icaching for reclamation. This means that a
hydrological approach alonc is insufficient for effective control of salinity, along with
waterlogging. For this purpose, the farmers should be imparted awarcness about
employing chemical amendments like gypsum, or treatment of irrigation water with
sulfuric acid and biological (¢.g. salt tolerant crops) techniques and leaching requirements
to reclaim salt-affected lands, besides lowering the water table through traiming measures.
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Assuming the present cropping pattern, the estimated loss in net agriculture
revenue to this distributary due to waterlogging, salinity and abandoned lands, is Rs.
29.13 million per annum.

6.8 CROP YIELDS

The crop yields for wheat and sugarcane for the rabi 96/97 and kharif 97 are
better than the average yields for the same crops of Pakistan. The yield for cotton is on
the lower side. The survey reveals that the crop yields of the five major crops among 30
watercourses vary between 1.5 and 5 times, and that about 35% of the watercourses have
yields less than the mean yield of this distributary. One factor is attributed to high water
tables and operational problems of the drainage network, and certainly, efficient cultural,
agronomic and irrigation practices can also bridge this difference.

6.9 GROSS AGRICULTURE REVENUE

The gross agriculture revenue of the Heran Distributary is Rs. 10,396 per acrc.
When compared with all Pakistan figures (Rs. 3,644 per acre), the LBOD baseline figurcs
(Rs. 5,263 per care) seem to be on the higher side. Various IIMI surveys have concluded
gross revenue in the range of Rs. 3,240 to Rs. 10,120 per acre, therefore, the mean gross
agriculture revenue for this distributary canal indicates that the incomes of farmers are
very reasonable.

6.10 NET REVENUE FROM CROPS

Return on investment from sugarcane, which is an annual crop, is the highest (Rs.
9,933 per acre). The combination of cotton and wheat, both of which are seasonal crops,
yield a lower agriculture income when compared with that of sugarcane.

6.11 NET AGRICULTURE INCOME

The farmers of the Heran Distributary ¢am a mean farm agriculture income, after
taxes, of Rs. 6,705 per cropped acre, or Rs. 4,095 per CCA. The cost of agriculture land
in this area was estimated at Rs. 75,000 per acre, thus, return on investment after taxes is
8.94% (6,705/75,000). This percentage is far better than investing this amount in a fixed
deposit scheme, which generates an interest rate of 17.5%; however, after considering the
time value of moncey and taxes, this drops to 2.44%.

The net to gross income percentage is 39.39%, which is very good and better than
the small and medium-scale business concerns in the cities, where percentages vary
between 25 and30%. Considering that the socio-economic conditions of this distributary
are comparable with that of suburban areas in the big cities (see Section 6.1.1), farmers
residing in this command area can be considered as comfortably placed.




78 Preliminary Business Plan for [Icran Distributary

6.12  EXPENDITURE ON THE PROVINCIAL IRRIGATION DEPARTMENT

The GoS spends a total of Rs. 1,236.691 million (Rs. 93.73 per acre) on the
Provincial Irrigation Department, out of which 71% (Rs. 66.16 per acre) is spent on the
irrigation establishment, while the rest i.e., 29% (Rs. 27.57 per acre) is spent on
maintenance activities.

In 1986, NESPAK prepared a Maintenance Yardstick for the Irrigation
Department, which, when updated to 1996-97 price levels, requires Rs. 924.96 million

(Rs. 68 per acre) per annum for maintenance activities. In HMI’s opinion, these figures
are a minimum level, =~

To maintain an irrigation infrastructure that would meet the system adequately, so
that the design service can be given on an ongoing basis, the total O&M cost comes to
Rs. 134.16 per acre. This consists of Rs. 66.16 per acre as establishment cost and Rs. 68
per acrc as maintcnance and improvement cost. Hence, the Trrigation Department will
-underspend by 59% on the maintenance activities during the year 1997-98.

6.13 SIDA ACT

On September 15, 1997, the Sindh Assembly passed a bill to provide for the
establishment of the Irrigation and Drainage Authority (SIDA), which is meant to ensure
the equitable distribution of irrigation water. Coupled with effective drainage and flood
control on a long-term and sustainable basis through the participation of beneficiaries in
the operation and management of the irrigation drainage network to provide for matters
connected therewith or incidental thereto, the salient features of this act are as follows:

» SIDA will supply water to the AWB at rates that would meet the O&M cost of
the system within a period of 7 to 10 years.

» The components of Q&M to be recovered from farmers in the form of abiuna
shall be the full cost of Irrigation Canals and Secondary Canals.

» FOs shall collect water charges from its members, as well as for the supply of
irrigation water to the concerned AWB or SIDA.

» FOs may hire, engage or employ any consultants, advisors and employees as
may be deemed necessary for the due and effective performance of various
powers and functions.

» FOs shall submit to government within a period of 7 months, at the end of

cach financial year, a conduct report and financial statement for the year in
question,

6.14 ABIANA MECHANISM

Of the three mechanisms in practice, namely: (1) crop-based charge; (2)
volumetric charge; and (3) flat rate charge, the simple mechanism of charging a flat rate

is suggested. The success of this method will depend on the equitable distribution of
water among the water users.
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6.15 STAFFING REQUIREMENTS OF THE DISTRITURARY

The following sct of employees is suggested for the Heran Distributary WUF in
the imtial stages:

Assistant Engineer ] Administrative Assistant 1
Darogha I Tandail 2
Baildars 4

Based on the above-stated staff and their logistic needs, the operational budget
estimate for the first year comes to Rs. 0.474 million (Rs. 31.47 per acre). This amount
has been considered as an upstream establishment cost for the Heran Distributary.

6.16 MAINTENANCE COSTS OF THE DISTRIBUTARY

The maintenance costs of this distributary arc estimated at Rs. 0.390 million (Rs.
25.90 per acre) per annum. These cstimates arc based on the maintenance surveys
conducted by the IIMI-ficld staff. This amount has been considercd as A downstream
maintenance cost for the Heran Distributary.

6.17 SUGGESTED ABIANA

The estimated total O&M cost comes to Rs. 134.16 per acre for the Sindh
Provincial Irrigation Dcpartment. The water consumed for non-agricultural purposes is
about 9.17% of the water available for consumption to the province of Sindh (sce Chapter
4 for details). As the non-agricultural use of water generates high economic returns,
therefore, it has been assumed that this use be charged twice the ratc for agricuitural
purposes. Thus, the cost of water to the farmers comes to Rs. 108 per acre. Considering
the experiences in Mexico and Senegal, where stafl employment was reduced upon
transfer of the irrigation system to the farmers, a flat rate of Rs. 100 per acre (est. Rs. 48
and maint. Rs. 52) is suggested as the rate of abiana to be charged to the farmers.

The FOs will retain Rs. 57 per acre (est. Rs. 31 and maint. Rs. 20) as a
downstream cost, while they will pay the AWB Rs. 43 per acre as an upstream cost.-

In order to meet the O&M costs in future, an increase of 10.25% in the ratc of
abiana is suggested per annum.

In addition to ubiana, the farmers will pay the federation an annual membership
fee of Rs. 10 per acre. This fee will subsequently be increased by Rs. 5 per acre afler
every two years.
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6.18 COLLECTION AND PAYMENT OF ABIANA

The same two-tier-system principle should be adopted, which has been used to
organize the farmers of this canal command, and wbiana should be collected from
members by the relevant WUQs, then deposited with the WUF. The abiana should be
collected in advance, at the start of each cropping season. The WUF should deposit
abiana to the AWB at the end of each cropping season. This is in line with the current

practice, whereby the assessment and collection of abiana takes place at the end of cach
cropping season.

The farmers should deposit their share of abiana into the bank, and the relevant
Finance Secretaries should issuc bank forms in triplicate and in advance.

A certain time limit should be given to the farmers for depositing this amount; a

period of 10 days is suggested. Failing to meet this deadline will result in a penalty of Rs
50 per day per acre.

6.19 CONFLICT RESOLUTION

The WUF should follow a strict policy of non-interference into the affairs of the
WUOs and should encourage settling disputes at the level of the concerned WUOs.
However, the farmers should have a right to appeal to the WUF. Water theft should be
taken seriously, as it means breach of trust. Based on the experiences in Chile, it is
suggested that the WUF insert necessary clauses in its by-laws, so that it has the lcgal
cover to settle these issues. Thus, aggrieved farmers would not have to waste their time
and money by secking justice through the police and judicial system.

6.20 HONORARIUM TO OFFICE BEARERS

The recognition and feeling of being important, as well as their chances of
running for parliament and AWB membership on good performance are considered very
strong qualitative incentives as returns to their investment of time and effort. Therefore,
an honorarium to the office bearers of the farmer organizations is not suggested.

6.21 EQUITY IN WATER DISTRIBUTION

In the long run, it will be difficult to satisfy thc majority of farmers with
incentives like system rehabilitation, reduced costs by exterminating side payments to the
agency staff, or even “voice” in system management and ownership of the irrigation
system, or by keeping them occupied in various activities. They would certainly like to
sec a return to their mvestment of time, material and enhanced abiana rates in a more
rational and tangible form. Better and equitable water supply will satisfy the majority and

can transform these FOs into sustainable organizations that guarantec the success of a
business plan.
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The IBIS in Pakistan is not demand-based, rather, it is a supply-based irrigation
system, therefore, equitable water distribution will take place only when water available
at the head of the Heran Distributary is distributed among the farmers in proportion to
their individual land holdings. This distribution of water will require re-sizing and re-
calibration of the moghas (modules or outlets), in view of the allowance of water required
at the start and at the end, of their warabandi turns.

6.22 BOOKS OF ACCOUNTS AND INFORMATION THESE CAN PROVIDE

Initially, a double entry bookkeeping system, consisting of one single column
cashbook and a ledger on a cash basis, is suggested. All transactions should be routed
through the bank, and cash transactions should not take place for any reason, except for
an imprest to be kept with the administrative assistant of the WUF. Checks should require

at least two signatories, and proper supporting documents for expenditures incurred
should be kept.

The relevant Finance Secretaries should balance their books of accounts and draw
trial balances at the end of each month. They should present accounts reports consisting
of the position of the cdsh imprest and cash-at-bank, recoveries in default, collection of
receipts and expenditure incurred during the period.

The projected cash-flow statement, income and expenditure account, and the
balance sheet for a period of 10 years, have been prepared and arc contained under
Section 5.8 of this report.

The projected income and expenditure accounts reveal that each year the Heran
Distributary WUF, on average, will incur a loss of Rs. 48,014. Therefore, in the near
future, it will not be possible to levy income tax on this federation. The federation will
cover this loss by collecting membership fees.

The cash flow projection statements give a good liquidity position of this
federation over a period of 10 years. The farmers will be able to finance the expected
major overhaul of the irrigation infrastructure of their distributary by incurring an
estimated cost of Rs. 850,000 in Year 6.

6.23 COST BENEFIT ANALYSIS

The arguments below are to indicate that it is not possible to quantify the benefits
of transfer of the irrigation management to the farmers. Further, an alternative approach
and likely benefits arising thereto are discussed below.

6.23.1 Review of Available Literature

The main justification for transfer of irrigation management to farmer
organizations appears to be to reduce the cost of irrigation management to the
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government, Agency budget stringency has contributed to this movement, as well as the
belief that farmers organizations can manage irrigation systems better, at least at the
lower levels ("Impacts of Irrigation Management Transfer: A Review of the Evidence" by
Douglas Vermillion, Research Report No. 11, 1IMI, 1997).

In order, to evaluate the success, or failure, of irrigation management properly,
researchers need a measure of irrigation performance. Unfortunately, there is not a single
agreed-upon standard measure of irrigation performance. Not only does it depend on the
perspective of the viewer, but also on the importance of certain variables in the context.

“Success” to a farmer may mean reducing the cost of water while maintaining a ccrtain
level of service.

One?® researcher has used adequacy of water supply, level of system maintenance
and degree of rule conformance among cultivators. Another® used cropping intensity,
status of infrastructure, and water availability (Herb Blank, Paper presented in the
National Workshop on South Africa Water Law).

As a result of management transfer, increase in fee collection is often observed.
Farmer organizations become more involved in making financial decisions, farmers get
more voice in determining expenditures, and often there is more transparency in financial
matters. The available evidence shows that where there is a subsidy, tumover increascs
cost to farmers (Dr. Vermillion).

Therefore, in the short run, it may not be possible to quantify the benefits of
getting farmers organized. However, the GoS appears to benefit in economic terms as a
result of management transfer; the abiana recovered from the Heran Distributary during
the year 1996/97 was Rs. 27.52 per acre, while the estimated abiana suggested in this
report comes to Rs, 100 per acre. Hence, the expenditure by the GoS on Non-
development Budget (NDB) may be reduced by about Rs. 0.793 million, thus, in turn,
reducing the overall budgetary deficit.

6.23.2 A Possible Alternative Approach

The authors belicve that the benefits to the farmers as a result of management
transfer are more likely possible to quantify in the arena of waler resource managecment,
especially when seen in the context of a worldwide concern for the sustainability of
natural water resources. Also, emphasis has come on more efficient use of thcse

? "Institutions and Collective Action: Self-governance in Irrigation" by Shui Yan Tang.
San Francisco, California, USA: Institute for Contemporary Studies Press, 1992

% “Institutions, Incentives and Irrigation in Nepal by Paul Benjamin, Wai Fung Lam,
Elinor Ostrom, and Ganesh Shivakoti. Decentralization, Finance and Management
Project, Burlington, Vermont, USA, Associates in Rural Development, 1994
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resources”. To elaborate further, a few paragraphs from the World Bank Operations
Evaluation Study are reproduced as follows:

The World Bank is encouraging Water Resource Management because it is widely
believed that Farmers and irrigation-system operators will be facing more and more
competition in the future for water from aquifers, streams, and lakes. lrrigators account
for at least 70 percent of the water withdrawn from these sources today, but water almost
invariably has a higher marginal value product for competing users, especially people
who drink it and wash with it, and power companies that use it to generate electricity.
Competition for water is already intense in the Middle East, in Central Asia, in North
Affrica, in growing parts of South, Southeast, and East Asia, and in Europe, and in
western South and Meso-America.

Meanwhile, prospective sources of new irrigation water are becoming fewer, In
general, the best dam and pumping sites have already been developed. Prospective sites
for new dams, weirs, and pumps have become less attractive in cconomic lerms. This
means that larger dam and longer canals are needed per unit of water and per unit of land
irrigated. Deeper drilling for pumping over greater vertical distances also becomes
necessary. Like plant breeding and fertilizer use, irrigation faces the law of diminishing
returns. At the same time, prices of foods and fibers that agriculture helps to produce are
at historic lows.

This new environment is considerably different from that of the 1960s and carly
1970s. Therefore, future emphasis should be on upgrading existing irrigation, a proccss
that uses engineering and social science intensively to improve irrigation service to
people, lower unit costs, and conserve water where it is scarce.

This does not mean simply rehabilitating irrigation systems to standards designed
for an environment that no longer exists. This approach recognizes that irrigation serves
a changing world. This growing emphasis, a challenge for engineers, agriculturists,
economists, and other social scientists, is consistent with the thrust of the Waurer
Resources Management Policy Paper (William 1. Jones, The World Bank and Irrigation,
A World Bank Operations Evaluation Study).

6.23.3 Findings of Alternative Approach

Having organized the farmers, management transfer is not the end product; rather
it is the start of a new era. The farmers should learn about the strength of being
organized, and how they can use it to their benefit. Many constraints remain within the
farming system, e.g., lack of proper farm machinery, lack of good and timely availability

3 «“personal Communication”, Incke M. Kalwij
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of seed, fertilizers and pesticides, lack of agricultural produce storage facilitics, and most
important of all, efficient management of now-becoming scarce water resources®.

Studies show that there tends to be a greater intensification of production after
turnover (Dr. Vermillion). Based on this finding, a hypothesis was made; after having
achieved equity (Section 6.22) the farmers, especially those whose water duty will be
reduced, are likely to look for more efficient cultural, agronomic and irrigation
management practices in order to retain their agriculture incomes to the present levels.

Research conducted in IIMI has revealed that by using improved methods of
irrigation for the cotton crop, between 15% and 30% water application savings can be
achieved. Hence, a farmer can irrigate more land during his warabandi turn, and crop
yields may increase by 10% to 20% (some studies have shown 40% to 60%).
Furthermore, for wheat, fodder and oil-seed, a corrugation (furrow) method of irrigation

is expected to increase crop yields by 5% to 15%, and savings in walter application is
possible between 10% to 20%.

Although these are interim results, the research is continuing, and final
recommendations will take some time. Considering the importance of water resource
management in the post-equity period due to the reasons stated in the previous
paragraphs, certain calculations based on these interim results were made. To be on a
conservative side, percentage increases in yield, and more land irrigated due to savings
made in the water application, are taken as the starting point of the given ranges. The
results of these computations are given in Table 55.

Table 51. Expected Increase in Net Agriculture Income by Adopting Improved
Water Management Techniques.
Particulars Sugarcane Cotton Wheat Fodder Rice Total

Total Cropped Land (acres) 1,092.83 5,714.75 5,390.00 1,501.50 423.73 --
Mean Yield per acre (kgs.) 25,469.31 0621.71 1,042.50 2,607 .41 1,527.27 --
Net Income before Tax_per kgs. (Rs) 0.39 9.19 1.94 (0.35) 1.40 -
Net Income of Distributary (Rs} 10'855,122.68/32,651,309.27]10,901,005.501 {1,370,259.14)] 206,10.16{53,943,188.47
Projected Cropped Land (acres) 1,202.11 6,571.96] 5,229.00 1,051.65 466.10

Projected Mean Yicld per acre (Kgs.) 26,742,80 681.88 1,094.63 2,137.78 1,603.63

Net Inconye before Tax per kgs. (Rs) 0.39 92.19 1.94 (0.35) 1.40

Projected Net Income of Distributary (s} | 12,537,637.05]41,303,830.12| 12,590,718 .86] (1,582,049.02)]1,046,432.72] 65,495,969.73
Increase in Net Income {Rs.) 1,682,514.37; 8,652,520.85] 1,680,713.36] (2)2,389.88)) 140,422.56]11,952.781.20
Increase in Income per CCA acre (Rs) 111.62 374.04 112.10 (14.09} 9.32 792.99

The following assumptions have been made for the above calculations:

»

10%: the net revenue per acre has been kept at the current level.

»

Cotton cropped area will increase by 15%, while cotton yield will increase by

For other crops in this table, area cropped has been increased by 10 %, while

yields have been increased by 5%; net revenues remain unchanged from the

current price level.

() (1% : g ” o
Personal Communication”, Ineke M. Kalwij
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» Orchards, sugarcane and vegetable crops have not been considered in these
computations.

Thus, by evolving improvements in on-farm water management, the Heran
Distributary WUF may increase the mean agriculture income of the farmers of this
command area by Rs. 793 per acre.

Similarly, arrangements for proper farm machinery, good and timely availability
of seed, fertilizers and pesticides will result in the practice of intensive agriculture’. This
area needs more data to calculate the change in the level of the agriculture incomes of the
farmers, and may be considered during the preparation of the interim business plan.

Farmers lose a considerable amount of their revenues to the grain market agents.
This happens around the world, and seemingly, farmers cannot gel out of this circle. The
Heran Distributary WUF can maximize the profits of its members by constructing storage
facilities. Although agents will remain involved, the farmers will be able to obtain higher
prices for their produce by selling them in the off-agriculture season. This area also
needs more data to calculate change in the level of the agriculture incomes of the farmers.

Environmental Sustainability is another area in which the impact of the Heran
Distributary WUF needs to be evaluated. “Only a few studies refer to impacts of
management transfer on the environment. The problems that have been mentioned, for
example, are waterlogging and salinization due to poor management practices of new and
inexperienced managers hired by farmer associations” (Dr. Vermillion).

In Pakistan, at the turn of the century, the groundwater was usually more than 20
meters (62 feet) below the ground surface. Today, about 40 percent of the irrigated land
has a groundwater table within 1.8 meters (10 feet) of the ground surface, with half of
this land having the water table within 6 feet of the ground (WAPDA 1994).

In the Heran Distributary command area, the average groundwater table depth
from the surface is within 2.5 feet. A drainage network is installed, but is not in working
condition. The SIDA act spcaks of recovery of full O&M costs of the irrigation and
drainage network from the farmers. By using the installed drainage network with
reasonable care, certainly the farmers can enhance the life of this network, which will
result in the distribution of its capital cost over a period of more years, thus, reducing the
annual burden on the farmers.

7 wpersonal Communication™, Prof. Gaylord V. Skogerboe




REFERENCES

Amin Sohani, September 1997, Financial Feasibility Analysis of Operation and
Maintenance Costs for Water User Federations on three distributaries in Province of
Sindh, Pakistan.

ASCE. Agricultural Salinity Assessment and Management. ASCE Manuals and Reports on
Engineering Practice No. 71: American Society of Civil Engineers. New York. USA.

J. Price Gittinger, 1972, Economic Analysis of Agricultural Projects. The Economic
Development Institute, International Bank for Reconstruction and Development,
USA.

Kielen, N.C. May 1996. Farmers Ability to Cope with Salinity and Sodicity: Farmers'
Perceptions, Strategies and Piuctices for Dealing with Salinity and Sodicity in their
'Farming Systems. R-6: International Irrigation Management Institute, 1IMI, Lahore,
Pakistan.

Kalwij, LM. August 1994, Irrigation Water Management in the Irrigation System of the
Diguillin river, Chile. MSc thesis for the Department of Imrigation and Soil and
Water Conservation Wageningen Agricultural University, The Netherlands.

Kalwij, LM., Igbal, T.M., Asghar, N.M. 1998. Cotion Plantation on Bed-and-Furrows
(brochure): International Irrigation Management Institute (IIMT), Lahore, Pakistan.

Lyn Squire, Herman G. Van der Tak, 1975, Economic Analysis of Projects. The Economic
Development Institute, International Bank for Reconstruction and Development,
USA.

MMP. March 1995. North West Canal Remodeling Project. Interim Report (TA No. 1927-
PAK).

Perry, C.J. 1996. Alternative Approaches to Cost Sharing for Water Service to Agriculture in
Egypt. Rcscarch Report 2. Colombo, Sr Lanka: International  Irrigation
Management Institute (IIMI).

Ruth Meinzen-Dick, March 1994, Participation Handbook Irrigation Chapter. International
Food Policy Research Institute, Washington, DC, USA.

Vermillion, D.L. 1997. Impacts of Irrigation Management Transfer: A Review of the

Evidence. International Irrigation Management Institute (IIMI), Rescarch Report No.
11,

World Bank. 1997. Staff Appraisal Report. Pakistan National Drainage Program Project;
Rural Development Sector Management Unit, South Asia Region, Report No.
15310-PAK.

WAPDA. May 1997. PC-1 Proforma. National Drainage Program, Project. NDP
" Management Organisation, Lahore, Pakistan.

87




89




x|
B elmlelehel=l=lzlclal
=) B4
< 2

glr(= &8
~alalzle[zlsl<|xl2
&[s={8l8lelz(z(z(
EEEREREEEEY

£
g3y elepielsinisle

BEIE

| [

Tl
ERErEEEES
K

E|

il

:::::::::




N

eI vet | TV e ] VI SH L (T A A AN O R L T e N TGN [T
VT 09019 | & ZEO 3 73 veEyL [ foZRiC | - [i6Tsc | oWt | drcie Jeevse (] oar
T I T T [Toc2se | 69 ol [aoere LiwEs [ wtn | Weg [seeos oot |
LT [TEC BT [ MY T COA24r_| L M O | SIBTLE )
4 ALOT i R (17X T] hmﬂa- =i RE AL LCr s L9201 [y EOS LL e
L #LE - LiE Fe [t -nbm F{ Y1) Xt TIrE B 143 EA0 ¥ (] :
CIE 4 ey Lrr Ok (1 - ey Tire L3 e
Fi 11T I [azc v | 06 T | Isoill: el | PRV I A M TR 0
3 = A ﬂ.ﬂ.ll&ﬂﬂ.'L.ﬂmlﬁ 15 | 48088 | G PeLL | EVETO8 | 0:9199 | U 1
VELF . - S T - VoL | ﬁxq \ZgcelL | esd 12 | acr
Y i Il PV I TS A Y000 I D I T T P I N TR Y 4 W 7 A :
isiag 1N 3 1vie ! Avil [T I8E Tl ) uit i [FT)
{seadny ul) /6-G66] JB3A BY]) 40} INU3AGY 8INY NIUDY $504D

Z ainxauu Y

L6-966} 1e9A 9L} 1O
anuaAay aimynauby ss0i8)
JeyBueg ‘Aminqusiq uesay




vy
o

[T 20 3634 20 ] i ) [] L £ T F 00 04T ) 00 008 00 508 L S04 1 3 [173 0 O 1L 2] I 7] B 2041 [ TN [T T 00 ] 1L 00 [ 1Y [ 04 056 W
) W rr | 60%. 100 i T ) 8% o I L I L T I I T 35 i i 7] ﬂ_
T L I ) TEcey [ttt |ccew | ctee 3 £ con i I A G e I
PR | 00 S0P | 00OKU'Y | GCOSKT v [ GowuY | cONNT |00 0SNE | 00 Os Y | A GAN T v (2 T 1000507 | 06002, | 060SNF | DDOSHF | DO OSHY v 10 113 v L0y [ O BOT T | 0BTy Y | O Ded ¥ | 00 0% 3T
CAPSL L 5L | TR a5L } cEsL L L1 EB 3L L [T 0 ¥i [F1 )0 [ £} =113 i {00 3 [2] 1 3 b 20 1 X T b b [ EIN) [T T T) NE- I ¥} [¥AY 0 [
OCaUT T (e EATY | cvoary | [HTArT ) [hCALy | jocery | 00Ty ZAE4L'Y 0000y | (aeALe | 0G0Iy | 0002 {00066 % | D053 RNy | STy ¥ [ 0T8 v [ 00 11 0 L+ [ BCATT [ oo0oer v8 0005 | ooy [9EAL -ﬂﬂ.ﬂMu
00 905 [3 (] L ] OO 00k 00 050 o 088 OALC | 00 00 009 00004 [ £ L 58 00 0567 s | Doos 0a [Tl ¥ yoSL'S ) OO DRI L
reE] [ RG] W% AN TeeW] ue | uve i vt AT] AL A& [ T [ RL3 weL:  ivir Al 1¥it WL Wi wvH T8 W 1D Wi [T [ELH
(seadny uj 212y Jad ayey) Joqe
g e e . T
L3 [y [ sa60r T oaooy | onoar S,ﬂ BoDGy [ oaoey T o050 So0or_[ i oar o0 Ba 1 08 00y |&..S- mm.an.. H.S. X2 @”_ ﬂ,ﬂ- a.ﬁ L T T T B.mﬂ T mm.mm.. - CX) 8.&- -iﬂ.ﬂ- 8..@ ooy [ 005y L))
FRr T e tordn [ ST e | ey [ i [ CLrerT (L eert | CEeers Jeceell [CCehly [TERelT | FCeers | eeeerl [rcefT | Teceer | TCCCP) | ooooes | Trbert .ﬂn&mﬂgﬂaﬁ. [90 5% A O R A 29 T A SORETA
IF LT L9k L L9991 SRIL_| AL A 19 90 L i LN 49991 4 AL L 49 99 L {99911 TSI L | JOOOUL | ieeeLt SQ— AEGL 00005 L T X IN 39t | (FRALL X 130 AL LS9 1 19881 FEETY Y- TN 1999 1L AN L [Ty i
[ 3113 S 5052V 05T gm' [ 1343 0 5P 3mm1 00 G2 Q0 ETR 06 00F 00 SEV BG 507 [31] LOSTK 00 60 Snmm [ DEO0F D0y 33 Ca5er 3 5Z¥ smo Sm‘ smuv J0SZY o eIy [ E1] [543 00 52 =y
FsEvey Tsimr v ai s [Sever [Surr WMy | Gerer | covos | ootor | 53vv | 600Gy i g5 wv | G vGy | 0600r _[OoDOr | COOCF [SulsP | D0OGF | OO OGE Sy [ st vev [ 9o vev 100007 |8 rer [ s rar_ [ 0000% | DHOON | SEvir | cFPer | comy -
VIV | 0007 | A oowT | 0560t | o 000% | 500Ut T o0ceyt | 0d00s| | oosit | oaoeei 00 o | [08 borz oo azvT | 00005 | 06000% | 00 60Ws | 00 oL _| 06 508 | 0UBOR L | B0 e L_| 06 36 1| 00 GoBT | 030.0% y BOOGET | 09BGRT | oo 0G¥s | 080091 B0 0ILL [OFG0GY | G0 00st | ODORTT o |
e ¥ T L] EN [ kL] HE | uvE AL Y 7] i) 3% [ T [ Il Wk | LviL W] avir]  Tval wpe | uvas IEL p utt [ W LET

[oo0o¥: Joooar: [cooari [ OGS0 L [T o0 304 [ 00| [] 3 ] 1 o081 P | i L ] ] | [ g
I owreds | o90a; |00, | 0000z _|0000; | Bo00. 10460 | o000, | o0GOL [Oooor [O000i [oooo:r Yoooor [oooor [ooodc Joooh.  alOEL [ 0000 00 98¢ 20 004 08 30 0090 | 00001 06 00L 00 001 o0 Je o0 004 004 [ <M
FEewidl 1890007 | Zso1a1 | IS oegi [ 23901 | 06005 | D000z, | ¥ssiat |oopaz: [oodo: Jouos. [00009  jo0ooc [ I¥weat [oGOREy [O09dii | 0OD6GT | 00 00¢ DoMWL | WO CREL | 00 0L, ] 1T 0OORE 3 T_| 00 oea W0 [ 090001 | Ob (] 8PP0 ¢
EEEEEEEEEEEEE%EE ToLecl | Lresct [ eCe 06000 1 T T TG L JELCELT | CoC#EL | eTEdR | (A eS|
Fferws [ cofary [ CCrhyT [ EE il [ erear: | tCeorl [Ecrurl | Chegvl [Ceceri [vccurijrooort [ocuav jegprt [ Gccaw: | o008 JEtwivs | 0o0bE [otcovt [00000C [ECTWL 7. | etterL | teeary i | ECEevi {etgart 0 3 T [ctvare 1 e car [LLT-B]
Fswoers [ Siesrt [ Ga9sI L | S0 dL s [eiesrt | cawci L JSA@eL L (ehesi) |ooo00. (000001 ) oodoot [oooavi oooert | Eeuiy Nedeit Tooowr) foomeil [O6W DUOPFE | SEESTL | GIVGL Y | SUASIL | GRESLL | GRGULL | DOOOYK | Guusit | SHOGL 1 | SOERIL T locoss J o0 iy .
Cerpedt | 2avily [0 T [ JOwiT |t vl | Lovc L | vid) [ ivest | 00005y (Qooos 1 [Zgvir | OA0SOL /v V] ovroce’s | oooass |000s9% T 00022 | 4 3 P LA [ T OiEs 1 IDPIlE | DOOGIDL | DOGOAS I QUQOR ) [ LB FLl Vb IW#L SELEOG
Eiwert 100004 L [ 000051 | 00Cer | 000081 | oG 00w | 0000% b [ 00009 | OO0iA [ pugos ta0d0s L |odbost oo T o000 [ooocen [ogtvE) [EOWEL [ OEoD OC R T | DOCOEL | 000Ca L | 0000TL 00006t | 0008 |00 00Es T DO CSHT | 00C0B L | DOOOE 1 ]
17 ] hTo) A0 T kT i A3 [T3 RT3 wei|  iwal W] Ivik] Vi WL WYL 5 i [T it (1 TEL R
(saedny ut a2y Jod ajey) siaz|ipey
[oro0f [wedrc Joooor Tooooc Jooowt TooOM Tedw Tosavt TOOORC T 000Gk Goosr_ ] @seyk | oansc | DOOSE
(o964l _|S600r | 0GO4L | Go o6l 097001 00 00 00 00k [T i
[ o GO [ TeE [T
0ao0r | o9 00003 |00 ]
v er wvay _[orar [ over 3
ECCErt | 0O 00T | CECEFE %& v
i e T
A¥EL kL 113 LWLk I

(14 00 009 DOS00 ¢ [ ) f]

DA 6L [ 000RL | 00 06L A 0L 5. =]
0q008 | GuOGF | cWiwe G9z__| 00003 | 00008 LT
0o0e | 00 00 G004 | Do ood | 00 008 )
- = o 0 T - PREG
o ] W | 0600 |00 (5] ]
00 00% T 0G008 | 00006 | ¥ 3ol [l
o T I T [T -
[ 13 3 13 Wi [T} T
{saadny uj esay Jad ajey) uonesedaid pue]
[ [s25F 17 1] [} [} 44 XY [+ - 0 S 085 (144 [} oF [ L [ 5% SL84 Spew
50 65 S |orww S ] 9% | 5i2¢ [T . ST EC &L 09 1% oC v [T T 7R TR X7 55 P [ N T SO oy HE SE00) | G508 sl
oL fLe ] ] [~ X - : 3 S0 - ] 3 5 [} FLG A X T L] g - o0 o W R
BEEL wr_ [ov ) (L1 [=T] SE20 S1o1 e - [ €rew 1598 [TF FHE T3 I L9t [ 56 50 [ ¥T) STat PR
00 07 009 | #mar At (% - 05 62 EveE |z SioC ] gy : [F] ) - T [1X73 Lo ) oF o7 ey
€T 16 Ll | 5550 W O SE Tr oL 313 Bies [ acr 5r e 3 BLIL FE 3T [54] 05¢9 | AL ir T T TO 12 i TIie AT
Todnr [ wedr | Tre;s [GiGli T Gfulf | seger [ ceser JEiww SR et [ (2 T I T I 7 S X T ) O T W TR T T P AT i
s 113 h[] Ri1] 14 Rt A3 [ I ar i 110 AV EE 1844 1¥ih T¥LE (=13 i h[ 1} i1 133 Bt E110 ELETY

{Sa10v U} 266} JIBN 10 pajeAnnd eary

166} JLBYy 104
$3509 induj aunynoBy

JeyBueg ‘Aeinquasig ueseH
Bg ainxauuyy




96 g
3



97

ET) TN R A I W T I GG vis | GOvER. | GOFiB | 000D | GOYcO [ COTie | DOVER T Gevee | GO LY i GUOOCL | Sy | GO VR | Sives 00 we |00 L] VES ]
TTih e[ cttas | CLi9v | CEieb | PLT45 | Fet¥s tctes [ CLTes | CeEwd | CCTOl SEERS | tCE Tas ]St o8 Jectiv | ccoew | tere L]
o000t {76 10+ ] 0080771 | 0000z L | ODOZE | GO DI0L | ZELBLT | OUCIZ (i 00008 | DODOLT | DG FNIY D00%1TE | A0 0SZs | 00086 | T4 L) L[ 00008 | BOOGA | DOSEL L | GO OSOL L)

R HE-H RIS TN [1] (3 R Tk k13 hT] 13 RIS NBL MY 13 ] 1Y (11 [T

(seadny ul auoy Jad ajey) loqe”

KLLEL CREfrs | CEECZ i | 00Q05 T | ERLET T TEeie s | CRECE +| CLERC .| CACEL L] CLERZ V| EECCTE | KV TeL L] TEERZL | LRGEE L | CREEZ L

| R—

i LT | 00021 | te b | 000001 { TEEREY [ RECEET | CEFRC L] CLEESL

¢ ]
areee 40 e 00 a0y 0090% 00 207 e 00 0O 00 aar 20 00r ol BoY [[XT1] 30 qoY [T15 a9'90¥ Do ear Rl 30 09k 00 30w 3000F_| 00 0O odr | GEC0Y
yeap ] ] ] RIS @A RIS AT 1] ure T R[] hl] il irf R 113 L¥ib hC7{Y [~ 13 s 11 22N

B0 005 1| GO 00F L] £ 9101 | 0000C /| 0000 | o0 09: | dooow 1 TeoL01 5971 | G0 G5LL | DODR0 L] 0000, | 0006z 1] 0 DRL+ | COOEL ¥ | ZA9i01 1 00 We L | o060z | 000 L] 00 dee | Z4via 1| boocor] oooon  oeeeri] _weweod]
TCEBC ) | EEEAC ) | L6 AE 1] ETTBE | [ EELeC +| CRLACL | CECBL L] §C oo T | eE ot | FETEr T | Ee 8 [ CCeaET [ Ecte’s | secec’s [ 000001 | CEtok T | 00 0RZ1 § CECACT | CCTaE | CrEacy | CreBe | CEEAC [ CLCoC L i CNCL | CETR T  senseA |
[ G00bL L] GO QRE 1 | DO OOZL | D0 BAY L | 00O 50005 | 00 00C I | G0 0avt | 00 0uFY | DO SL0N | DGOV 0B 005'L | COcow: | COOBFE | DOOTT1 ) 00 X} | 06 00F T | 03009} 090av || 00062 1] Gooek .| oopor( [DopOS L - wum )

wisN w uve Rl ] 16 3 ki i T L L¥is RT3 AVEN ] [ 13 uvYH 5k [T 13 Wi 110 [

(seadny uj @12y Jad ajey) sieZ|[1od

B3 0%E
19 988 [idser | ivoee Viwgec §ioeer | oovor | fe et
00 00k | 9d0s¢ [ oooor Yoowor [00GSE | W8 E
] 3 [ 13 18

[Ewirs _ [00008 |Cazew jct0.o9 | caiww | 00008 00005 [ €94 Bd co8 £9 (a9 00008 | 00 008 OO oCa | 00 Ot OUR T 00 054 6 009 30 008 th 19 00 09 0 05! 0C 009 | oooar | CHi99 | coGo: | 09 000 00 008 SApR04
(oWl | 00008 | DOOCE L O0GOL | 06008 | 00008 | 00006 | 0000 1 0G dOf 50068 | 00006 | 00 008 | 0o 006 | 00006 | DOODA | OFCO8 | o0d001 | 0008 | 00OoU1 [ 00008 | 00008 | Do God | pouos | oooos [oooos [0d00s 1 od o08 LA
[sTavd | 5000F | DOOSL | Q0 oGO L | OCO00L( STael | 000:9 | 000007t { 00 08 Do a1 | 06 0ee | SE e | 9299 | b0OCe | 000D 1 00 00F | GO0O; | SZ 4N | 09058 | DOOSE | 000001 |dc008 | srvae | oo0ad [ 00000 | oddont | ¢09001 L
[Ta] h =] - T VL% 13 ] R[] 3 it £ Al HelL il 5 | L¥ib 0 M3} Y 13 k(13 13} LI FI1 # Ot
soadny ul 912y Jad ajey) uoneledaid pue
o B 00 87 00 L [T11} [k agds 29 B4 &5 86 W J0 9F 00 0% [T]1) 08 8¢ [ 08 o8 00 02 h- [ o 4f [ Y3 04 7L APPE 4
an ¥l o0 I ETX ETETY [ - - o8 oF (TR [ o0 & [IX3 3 01 [LETS 35 £8 [ - [THY) 0 L To09 | o4 st LI
G5e[| aofr _[anzai | - - - - - - oo e Goe__ 1 — I - - o0 |58 - 5es Sasr 1 o0t A0
00 24 [T 0054k 00 254 ab 261 3000 98 vt 06 rib FEEY] o0 107 o0 EZL 00 DER XKLL 00 LBl [T34 [N 0a 58 [TXT] 4 L8 QO FLE T [T
ir¥ LEN arn 0 F13E] - AN [ uvih 13 Ve hl3 ) % i) hL] 1] L 13 Wi [ [ET)

(seadny ui) 26-366 198N 10} PeleAIND Ba.Y

£6-9664 198y J04
s1502 Indu) aznynauuby
JeyBues ‘AIRINqLSI] UBIEH
B 8anxauuy




ST TAL 0L | EPLAPP | CLAHERT STV L] (7120 | DVWRarS | L0008 'L | TVe h | FPCATRE] AOT TEL | €58 $EL | OELTEF | CEROFD | WL ITLs TS IR ] [IvE 00 T] fUvFal | EILVEY | SET 100 | SOLTES | 00 Hr ] el
PINEET'L | L90L08 | dbE ST P SE9'OSE_| CoraL | EOPZiE | IPELE_ | 6L LEE | ¥ir | L ¥ TITL | O0TEL_ | wov'Eee EHTELE | CENAER ¢ o99'ssi | 00vLs | CoZ7ixe | SRLiNZ | (wiiL¥ | Ll ih]
| ISCCATE | IS0V | aeswaL Feaws T eivie Tecises T v ot ¥ IL | #eA ¥ | (819¥ | (ewer | cowgin [t
SEB ALY | 1A vil | S45 020 L1 m.nn mm B | CCE MY nwm 13t GLTZLC | BPE RAY EOPET | FI90E L0LE8L | CXiL 842 L) QL EFP
[RICPErE | E0ios L airih | [Oi6 W [ a6 [ IOCTE [ A6vid | fRiSc T 99w0ar [ weis |06yt | tiwer T 6EHL | REEIL [N
WL | GeLkd | DWeL | | ISEEIE | AITEL | MOWUE) | ALe 6l | OCWETE | CANCCr | taiZes | serSE | aevEs | SN EHL | WHEET LT
WL | 1w ] — ] ive L IF % ur k3 [ T [ v il ]
{saadny up) 16-9661 19eY JO) $1507 Indu| pue WIE] [B}0)
et L1 | saFTIE s [ [Cix713 LT ey
[esiE CII T TG 0 T I 0 TN
* i [ oCs 4 4T3 [T4T) YY) ramabeA
.hnln <t rais [T [T¢+4] [0 114 o8 EEL WM
23 ki3 e it 1L Wik vk DM
uj) 1509 JoqeT |ejof,
TEASE | CEWZC | CEEWEL | G094 ] cheiie ] eeeErt | cMdy | #0aFL | 4500 | CEFEL [ GaveRl T L I W I I T T L
- - - - - - - - - - - - - - - g et
Ctoer | ccew | cea'r T TN T R D THE | tied BT Z9FE__ | Ctwd | teosi_foore SO EE A
i) By__| 000'ZiL_| 000:3 | OOFWL | GORUZL | Ger9s | 0GU¥L | GOZTC | 0OV ¥ | 00d0r: GOUZE | covzy | 0oWer | OOT{F1 [ G0viy | U
n Tre A 9 R[] 1 ki wr Ik [} AviL i " 13 Wil T [T
(saadny u|} IS0 Sapionsad (ejo]
FOTTY LT0E | eaT'ris

008 54 S0R e

EEEEIIEEEEE?EEE 1EWEZ_J TIDZAL

EE

EEEEEIEEEEE 0¥ BYY T T
14 Tk VL E 1)

{seadny w) 1509 s1azjpIag [R¥0)

3 nm 19k 051 [Ty A0t &1 [{T41] 106 183 Fry h.vu— LY (8 me]

umhm Gr L [TEN) [T [T 20291 [ oRY i [ IPPO 3

092 R ELa ¥ [k G0 9T TC 90v | 00EF A wravisbaA

30T 6F [T [ Q0P e D [N 13 [3 [T L1 MYTY FLIAT SR

Tve 14 k) LY Vi 1Y wtr e L 11 &M

ul} 1509 SPaag |ejoL

FYIVTT] BALWEL | #698EF | KLU PCE T TWSIE | CZWELY | LA{EGL | SOWSE | GATNE | SheEdy COSAEE_ | OAN ESL | DAE avf OEC PN [Ty
10568 X § JOr e 0dr 0% h. z 008 4T 006 re UL [I 0 [T [T EDy'EE J00'L§ f015¢ 005 8L JEEPS
- ogt & [T o058 | 005 LE [T [ TN : 0o8'd [T 0ss [T [N [ LS A

QOFETL | 00 8l [ OLrERy | CiC9NZ [} IM—I- Q00 8T Tl 9% ooR' @zt | [T 039 €01 £14] q00 V28 LLEEY
e L L[ 15 We 3 » R L idd 1¥9L | R AWib vk Ty bt ETM

(saadny uj) 3s09 uopeledald pue |ejo0)

L6-966} ey 104
s)s09 Induj aimy noiBy
JeyBueg ‘Areynquisig ueiaH

qp ainxauuy

oo
(=]



99

L) TOLPOCL | SZLELLE] L10 1N . TLNOLZ | CEORORL | Oks (B0 L] LI GEdL | PEOINC] BWTOLTL _.nm!.: WLV LT ] CONEFAF | PO 0LOC | SIS WREZ] L 661 L] OO ILD AN TAET [1] T] S ORrt | WLIITY | VA RIE ] WlGerL  iwret] welid IR | ST HEE el

3 GO T Beroed | SrELlN | Eragin | L2012 Ta6T L [ rEa o | 705760 1] Lig e T aZ | DOFLa8 | 019 G650 300 | BLL3iL ] 10808 B205:8% | ST I T | SyF Rt | e a08 | e0s0r | cEZvOW | ML o9 | GE(7001 wroe 1 “m

LITILFEL | CRV10F 55 !o T86'105 | DOFSUE | DUy Bl | 160 ¥H Tary_Touriae | o8 120 | LIFRRE G| §0S0LF | BIOTEF (] ¥i§ | @Gt Pr_| WL 5SLE vZ0CcH | 002 L¢F [ OVZZEL | 2% ab | 9085EZ | DOOORY | (BOGLF | CreTel G .

WL 0L | CHIZF T via [ Zteoee | STaI) | 6zszot | OESiir | TGV 8k | cosesc | vevsld |G Tig | Orvie 160 | OYLIIL T . SErid | Sti 501 ] OFd st | ORI | GeFITCLT BKS wel | DI OOt -NHH.EEHHM' 013 8 FECGL JOBOELL V| Ci0avE | |ﬂ.ﬂﬂ.

SZ0PEL B 18104 &! L LET Yl 3L Z04 [N A9\ HYLLL Sar 2 005 TG4 oW L0 [T L OEE AS0SET L tr strl 8aLEr | 187831 V% S0 [ 095 9vE mm (Y14 OB [H] Tad

[T ST vy T iea ey [ Liwarr | WvicE [ Teroar | ROSAIE | owaoes [EIrr | 8209y L eosary L EZr_| T p SrCS6E | W ot Erv iy ToaWei. | SiE 08 LT KT T %
"ol L 1A L] RoE] 3] s TN £ uvi bl e T4 hE] i ar hi3 oE Rl [ 1i3 1w a1k wvas | L] R wth [T} AL TN

{soadny Ui} 26-0661 JBIA 3} 10} 51507 Indu] Nk uby
16-966} Jeap a8y Jod

51507 Indu} aunynouby

seyBues ‘ApinguUysiq usJay
§ aJnxauuy




101

[To $61 | 68 ot 34 to: | 06 200 0 T5s | eo2hi | GBEet
Xl T T T 3T i 52 | G031 | DoiL | &8
[Saver [ BaPvE_| 00 v DO PV { GO TeT | 0O F B 'R
[t [osait | o8 CRErL | G5 Zvi N 08 LTt 1T
O I T ]8T M [ 12
KT A TG S216T | SLENE | WL T ; g
(o004 [ oooe [ o408 |00 CEEEL] = 5% :
53005 | 09 79t _} oo oGt W9t | 0A0SE | 69 e e | oo oht
19N A5-M wen] Wl urN| 3 ui| wveh Wi W b
(seadny
) [EdD l W
[eres | Wik m.o- [T
50 € =1 - ]
(35 T N LY LR L
= [ THIS KIET) ¥
el | Si0f [woiv szl
TCre: ) avads | e20; | Tt
1| HVYsL b1} W ] b
{seioy u1) pueq FYETETTICICYY

0 [ vOaL | BUGr L
T T [ L]
B¢ | DUt _| 008l Ty i
7% baar | Boos 9 A
79y {0801 | 00 0L i
IR TR 001 SATR
[1 (L5 30 04 20°01 |
e I T T L
W Wi e L e
(seadn) u| au0Y Jod ayey) $587 |BD0]
ol o% 0 G
[ Soor | o00
O b o0'0r
[58°56E | oo aoe
EEEED
o X
EEECL
COmE
W

-
ECRREE I
-.D .

]

1102 (1] £ 0l 'Q.Nhﬂ ﬂoi-n [l
I3 [oo%c st [are {woar | wewis]
1 - SEet_ {150 HEO |
g [ AT BOE | WARADEA |
[X] [13 T i [ TETL [
[L43 1] T oo's Bh‘mm suesBng
BLTE [WFC jeem =]
X (97+9 [ avces [gride | szore [ a3
] Wi| KL] Hii | W0k (=T
ug) Xe ainynalby 4o} sjqelt
E S [<cor | i [
ELEES HLME ShH
{ovsa | Foaas | T 5
[oweds | on [oecer | eL
oo cls | of o ezt | H
3 m. 15 JLEsL ) & [
m Ld 3§73 q L
[s60% =4 LI
R Wi
nMu

Lrss [l [TH] 59 50 oF §!
ST T D b K] 0§ 3 5!
[TK] [ [1E [] 09 &
Tt e |5 ar el L 2 £
§r i [ HT] (3 #: [TX.) 5.
Qi r. ] [1] 900 vl
$3LEZ [0 [T 3 [T 288 LS
] Tl HeL| Wwal J.m.— e Rl Mig|  HOM "ON VM
(Se1oy uy) 2661 JUBYH JO) POIBARIND S2I0Y

L6631 JueYY Jod
sexe] pue eunjjnouby
seyBues ‘Aleinquis|q vesay

g9 aJnxauuy




O
i3 | £

—

i ]

art |

:

(seedny ui) 2661 jieyY JO) Saxe] PURT G.N}NSLBY (2101

Vot

saadny ui) 1o

1) §58D [e207 |B}O

[T}

1]

[L7d
305 28

!

[FZ¥Er | 1Z80F

a1n}nouby

HH
TFF | BTy
FLrdd ﬂ mm
LRl
WIS | I8t e [1343 ETL]
[ m Tire_ [ &
- ] - [ i1
0 0 Y W
Y] + ] [154)
- G ]
3 -
30565 | eV R SFTEP
TN AR
[ ¥ et |
L (53
- [ 3%
13
TF I
* (13
Ak -
85T 6t
HeN Lvat
T THEYr
Ser [WET
- TR T
- S8
] [
(3 -
- 1TP
i s nnm rE
BN ue ._1veL
ey I¥9E_| mTEC
tar [$t9Z_ [ soss
- (71
- 113
V21 [N
g o2
il -
¥ $8L 4L &
ot % LYEL

qg ainxauuy

4661 jley)y Jo4
saxej pue aunynouby
Jeybueg ‘Aieynquysiq uetey

(seedny ui) eueiqy 101



103

ET T IO T T30 YT TR 39 oo | 0dar Jevar jooor [oowi [ooGr [od8c Joaor Jooor Joode " [Goar Jooor Joowm Jooor Jooor [oaor [ogor Jooar
umo— [T o) oL 08 01 Q008 Iﬂmﬂv 20 9% 00 ﬂr Q0 Qs 00 0b [IXT) [T XD 0f a1 0064 09 0t a0'aL 080 B+ ™ 3 [TID o0 &1 00 0L ol 0F 8a 1 [LTY 30 Ok
3001 Jo00s_ |ooui  [door [ aaat | Goar [iGa [eoa. [oooi _|osb (6a0r Jootn (ooor laaor _fooer |osor {oon e Jopai [oedar [ooor [0ods [ooer Jovor [edos
o0y J 00y 000 [ oear | Gsor | oook Joai | ewor [ oo ] 060l | door |ooor _Jooer Jeoer  Jooor [0o0: oot D001 | 000s [ GOdl [0a6L 0003 |o0bi [oeor foadr
Pw LewW]  wrn| ed|  wew AN k0 e i ™ L0 L LD 50 it ¥ il W[ evH) L LD 1D [ (1D
(seedny w1 a1oy Jad ayey) ss89 |E20T
593 [ 60si [ 065 00 [oosr Joos. J0ds ST Tae s Toosr T eis |56l [ st o0 [ o8si [ G0eL [ ofss [ 094: Jooec _Jooec Jo0sr Joeer [ooer o4 TS T T T T KT TweEoa]
w2 oRte [ os¥ri [ 95 Zlr [ o5 it [oscii | GsErr | avZii [ ORZI1 | ogzer Joefit [ostur Joszie |esove J ORI —T5ezts {aszii s BT [ os2rs [ RTil Joszit | oszi [oeziy | Ggid {Gscii | osTiu [O8Eel g W EaL
5T 05 Lhe Q5 fLL [T 08 Tk 0§ 1) [ a§ Tl C§Zih Q5 ZL4 95 24 L 0§ ZLi 95 Thi [0 [IEIT 5Tl 05 ZLb GF Zb b o5 TLs [ X4T) [ZEIY) 08 Z1L 2§ THE 0% LhHE 0% 2Lk 05 ik oF ELt [TX{1) [1¥4T"
[ooier [Gfar |oozar | doZor | oofor |qoz0s | o09za:r | ouzey | eogor | daior | st Eer o0 ter [ aetor [ ovzar [ aer [ G075 | oazer | oozar | eo¥oi [0t zai | 0ozor | oo Far |oogor ] oafor |boza | ocZar fpofor
T L ] = T IS W Wi 5L 3 R0 W 50 T, T wii|  awai| ez AT W wen 361 T weL Wit ¥
{seadny ul a.oy Jad e1ey) Jeysn)
00 o 00 0¥ 00 DF 20 6 [T KL Q0 OF agar [TET] G or 00 0¥ J0'ar a0 o A0 or 009 Qg or [TX13 od oF 03 0¥ 04 ar 99 or a3°0k 0 Or 0o 0F [T 09 0P [T 00 ¥ Ium or ac
008 | paz6E | 8553 | 0o ot § c000% [ Go0bT | 6040 | qooae S5 ser—Gaoor | an ase | a0 ser TS asF | 6 oot | o065 | owane | 90 90¢ | 0'boc | 00 00c | 090t | 00 OO [ 0GP | 99 0% | 0opac 700Dt | Gwoac | ooook

4030t A6 00t 90 O0E [T ¢ 09€ [T [IHTH Qb qog 00 008 Q0 o0k [T [TEI] o0c¢ gog [LXT 04°60C 20°00€ [N 20 0aC 30' 008
00'ar [T 00 OF 04d ar g or od o oap or 08 0F [ N1 00 or o o o0 00 0F 00 9F 09 OF [IXD [ 00 0P [TA13
hii] U 18 16 ur| R L T LYU 191k A¥LE YL sl dvaL L R NEL 153

-Mﬁ_
{saadny uj esoy Jad sjey) xe] aunyNdLUbY

00 008 0 20 40 00€ 40 90 0a 00t 20 o 40'00% ae noe
00 aF 33 0% 90 Q¥ 04 or [ a0 0¥ 90 07 Jo o

L% L8 N| LI € -y AR YA

1

§i vl 9 "% 59 e i e S8 r{ 9 M [FE13 53 ¥§ 58 H
o8 2T ) 08 CTL [T X} o8 LTL 0% Cit HMETH o9 £21 1] ﬂMw [T 08 ETL

59 vC S0 rt 59 M §9 §0° L 38 FE S0 1L §5 M 99 rf 0 50 s H 59 vf ¥ e 59 #E 5% $8 vl 3
09 £ZL a9 E2) [ENE 09 EZL 09 €24 BR t2t [T 08 £Z1 08 £24 [T 3] D d9 £Z7) L [T of el 0 EZL QFETH OB EZi

[T 09 LEt BRI [ o8 EZh [T LA a9 EL) 08 LT} [T R= o EZh a9 CZh % €Tt o B2 H!o»ur To cZ) | OB E21 lm_h-mnnr [T aF CZb [TET1 X351 0% LT 08 C21 [LXi1) OB EZ) [

1 5€ §r oL Sr SE9F [ SE 9 SEar SE Gr ST ar SC Ay S5C 3¥ HELD SEar 5Cor SE 9% ¥ SE 9y SLor 5E Ay SCar 113 55 Y St or SCar [T

L% A6-M| A 1% 130 - VL% T v Ti R 16| LL K| 13 R} R FT1Y avaL i1} Akl NEH wit u
{s2adny ul s10y Jed ojey) eueiqy

[TS17¥] 0y 821 oz il L5 W27 2T T [TH1] [T} 18 90T 5T 01 Lh Rk FOLIL ri 9iC ZTSEE EE §C1 S¥ LbE 29 12T [T LT I a5 14T of 817 1] nmm l.m‘n [IT3 [N d. réL TO40% [T} ) 9C LUE [T

a0 [ 0] aZ Q0EF A0 84 oo 9y o0'aL [ 05 9C [ 0d er 40 o) €9 (X3 S0 LE 00 ae o 02 b Qo EZ 0 RE 00 &¢ [T ¥ [TEL3 00 09 [ [ 39 Ol 00 ¥ o §& J0 I E ol I€

[ 0924 00 Wk EED o0 L - - 08 d» 30 7T 04 T 0L o0 r a5 aL 83 $E [TE] U5 i N 06 1L [ 84 ¢ 04° 9% 00°5Z ..ﬂ..uw_: 00’38 - J0 8 o0 & [TE] LT [T

00 9 [TKi] a9 741 - - - - - - - 30 5 + B 80 ac 8 - LR 08 Z. 0045 [LET] - 00 Pé ae M - [TX] [T ac 81 Wt
Wil [LE15] J0°64 1 30 Z51 od 51 [LXT) [T 0% ril o0 LR 00°0CC 0§ 402 &8 (B GO ZIE [ o6 5T [1X1] &0 L3 00 m-n 1] umm G0 Lol PO GLE og a2r o L5L 30 0% 00 1L 30749k Q0 Wi o0 Lzt
L9-M LG-A MM M HZ-N TN | TYEN [-1] HYS 1 9 ] Hr ki3 [ bl ot 1Bt 1841 LYLk oL Hydl 51 g HEL | ¥TiM ook

{sesoy ul) 96-2661 !GEY 10} PAJEARIND BAIY

L6-9661 1q8Y 104
saxe] pue- alnynaouby
leyBueg ‘Alenquisig uesay

B ainxsuuy




1

IC0F | bEE ML PECEL Sersr_ T ose#sc | €af Rl | iEFE8 | DOELY APTIE Tivcais [arevr T 0I62E | LIS 0T ] 6P0CF | 006 9L
36T _| 61605 o6l YO0 T 3 Y T YOFLZ_ | IETSE CFINC_| [JUBF | EWCEE | WERE | Sie'in | FENEL | FIESE L]
et 33 WY SERL 0INE [ LY [ 9T L [ T [N LLIFALELS
Hia [ T [0 AT e PiEL 33T T ¥ vErEL iy TaL ISRy
T30 L4 ] SCr R 1Y [T YT T "o nee TEZPE ] LTV CH [0 S¥EL4 T br s | BROL LT
16H Y v ] e L i Tvis HOL ;  HYEL Tt HEL ik HoL BN,
soadny ut) J6-966] ideY J0) Saxe| pue uled |ejol
OLIT8L | WiTsh | $I6 WL | Gibvs | IeWW | Z6z 0k [ PEC'0L ] PRLRL ] T00'SZ ] iéoir V5L GUUAC J vae it | ICTUSZ | Ze0ey | AER AL | SvEF By LT T T YO T O TG S O W G I D G T D
mlsk 547 #2402 St Sk} §L5T G5E osE b 060+ LT SILP (15 SIEL Toee ] 005« ALk i1 5.0°¢ [ 050 SL0% 0422 Q04 L 058 & §10% e
[T 5254 osE'l_ | 5202 [0 Eil - B 5rt Ter e [T osT [T wEE T Car oL | Ash L - FEC | HY AT 0098 T 008 [we: oL (7] i
I 3is? STL ¥ i - - - - - [T [ - ] - - (11} 3T - [ [EET) - $i51 ST E e [ [N 3
o8 l'&rE L SEitd Q50 L LD rogal rive 414 FLi LT s (LIS §%22 X PRI EE IRE FL Gi5'E Srs AT RO IRl Isrer | zorst oFLd et KD P T5 ZFETL
[T LM 155 ] KA HI-A M Hvs ™ ve hl] 9 ] Hr k3 14 It 8L 1vit L)L T YR h ] It BEL Yl oL
(seadny uy) Jaysp jejo]
e [0 [I3 JENT aso't Y33 [7TM3 (I3 O [ 33 [ otE T ErL a5 [TEN3 [T ortE urt ord'L oirs (5 [N Wil TaErY [ert [N (Y
113 8T BEY [ &Y 3 B apr 0E [13] 585 QLE oo [173 ar [543 (3 Do I3 4 09 org [-T53 [T {39 (09 iy TET Tepoay
a1 oy L [T ot - - So¥ G acL [N [0 [ [ ocs 3l - B [T [113 Y] 0% ) RT3 - [ [ Bt [0 A woaTese
(3 0Zv T - - - - - B [ - [ - - [ 0% - [EH [ZH [ (] - art ard - az 3t e [ [ IED]
Aii [ 5Lt IO ofsy 6L GET T S 039 [N [0 I3 N BLw L 0ZT T abr i (3 oed G171 [ [T [IT¥4 /L 09Z'¥ I 17 [0 LT oetE BiT L e
Lor) AS-M drx R HIN F-d | AVEN ué Hva L] pii] L 9 ki [F1] % HT T i b 1Yk i-1} 1vlL WLk ot HY3L 151 il HER i1 HoL [T
{seadny u) ssen |eso] B10]
aL's () iy TEE L G50 I 963 TIT¥ STLTY T DO BT 133 [0 ¥l BI9 Pl | IS L LT tor'r AT [N Favsi [ Liod [
oL 5 [ITKE] crL's 5ar 3 (K] ILE'E EISP el a7 L9689 ga ¥ LI ELPS ATEL ELEED 3 Her'E Pl ITED rigs oL wl ¥i5 L SICIL | §9L L 8z v ro§ 2 O rdr 5L T I
1M Lid | M¥ry TR-H M TJhe [ Tl e Hvs h[J e hr s Hy i3 uZ g Het ! lvek Jaib | Lwik | WL Het | uwee i1 T el Hib b # /M

xe} ainynauby |ejo]

FLTNEY T T T T T T 0 O TI0'Tr | PVEL LLIACT 0 O T T TS O LT T Y T L5 T ST M L TN I LSS L T T AT
[ [s6qc_ | oart [F] T ) iy 37T | waF C Rl oLz | eert viGT Tizt | tas L] 0L ZIET Taes | LoV Wyl | 487 TRy TV L0 e TO8 300 5211
CI A D0 A T O - - ETE Y O VEr CHN G0 T 0 - GRET | GoF LPENC I O T T BT - [ 5 T T 312°%
[weres FITE 35 05 2L - - - - - - [ Vit - [T} - - 508 T¥L N I TN I T TOC® ] 000LL - (A0 IR ir. iC [ 2
[axrave Tessc Te@s e |oeoc [svow [zeds [ eows 19907 |we F [ wey® Jiars | eacsi | 08l | ewa | GFewl Juees | EBoT {Gwes frev: eew | a0wer Janat Tores Thanat Teeey Teere i s TR e
€101 15¥ L5+M yreN ] UE-H T-N | TN oe Hvs ] e U i) ] oy 1€ -4 k] Hil LVeL R[-TY ivid YL ek Hvel 1} Tl HEd il Hob

(seadny uj) eueiqy |Bjo)

L6-9661 [qey 104
saxe | pue’ ainynaiby
ieybueg ‘Adeinqu)sig uelaH

q/ aInxauuy

104



105

T TSI T RO | Ee I T TIT Ty [ SEeer [ fev e [werce [awanr [Tveny | oW it | Bavers [ SIUIEL | VRERRe | FIEELL | LT | 58 | G6E 701 [ PIWEIL ] \OWLIE [ RCARE | (0CERY | BREANE | RELEET [ Zhawe | eIt ov | COECRL | aCOTHE | weiaeL
Ferrrr T rersor T oae st Taev T #visl | oer e [ S9cHe | Eiasei | czvas [ anr'vd [ 95092 | Ges#it | 8euue | ELE49 | €8T WLi | TAWEN | 996 | 8053 | ove i | 0FL Wiy | SIWEH | BVEAEY | [RO04 | V4L OFE [ 909 vz | (6064 | ov9 ke | 17070 | Tec ity [ TOOLE
TO0E | 09v'9 Tos9 | eaLF | 907 TEUZ | C00% | Aved | #18% {Gird | WE¥ Tead [ #0909 J weLv | Exlvl [ WS | tant | oarE | 6i95 105 8 ﬁﬂl: I8 | S50% T&FS | P20C | OBFF | 9i0s | 0uws | 2106
Tn o te Tieroi Tiori? [ 35 [ s | vee9t [ IV8E | 981E1 | sViZ | Oc8§l | 949'5C | 92062 JWOTIZ | vou 1S | §8G ¥ | CCL¥ | 9vE1L [ Cvrar | dqu'vs b esces [OEFvd | eueuc | woraC F0a'SE | 98V EY | L1041 | 83512 [ WeE¥E | LOLOE
s T Toice [ ser i oaret [ Toa i | verar [ O2rve | oL [ 28var | Sisec [ eriws [ iovat | avo'ic | irse | ome'is ] vovi | vEE i | Q0w Er | 890EW foesin { Zocvl [ Siicr | teziw | (evav [ eendE | tever GBI FE [Seces [ ecoit |

1 15N L] Te-H HZeM | M IVEN HE | MYs ] ve L h] k3 oy % [1d T3 il Avae ] YAk Lwib | v Il | HYEE 64 i uEt Hib ok #3iM

{seedny uil /6-9661 Jee, oy} o) saxe] pueq ainynalby

16-9661 Jes )\ 8y} 104
saxe] puet eamnauby
JeybBuesg ‘Aiejnquiysig uesey
g sinxauuy




107

Heanag] (jl B RS0 (4 DU AVOURS IS IR ] AQ ASI AHLAREIEE RO SONGS

tT) [LET 102 EO] 10 He 7] L] [ w9 wur e ar (3] L) or 53 1Y) 13 wr 1T irs -y
L)

g sed sy sauptmalby 1oy

E. 92 e Pe] PAR | BT SFWLDY IO

ST ﬂud _ mS.- ﬂo.n ': . X By A 30"

Zrit iy E.-.: copn onN- LT mnn.n o80ZL | 1 A W0 W), SarapLby

arssl fidid-} = $]) L %L LTy ] Nn—- 1=43} LELYL . CES Y | Sy

-y

ZLEOLTL LLa o8 PRLLEWLOYL Nn- n-n.r uﬂﬂ\? L n—ﬂ'ﬁ auﬁ.n-h LA AR A T e LOVOHFE Lo 1 L EITAAUL  JSW0PE YT A EEouel] O a2y 008 B0 ) S i) BarpTAY MO L
o 6L | L 5ZE orl L2 L il LTI or Sy e 0™

oossrr | sorlie 8— 114 WO | ML | D01 TEAZE | CiLe0r | oEEZ ; M9LLG wmriel |l ANRL | DOEHE OrHY | KT8l Ayen ie] SARIAS

06T SEHE VOREZ | OMREL LIt -9 oess | OZU9SE segsrc | sSrodr go Wiz n_'g [¥s 4 [ 478 Y5ESL | 0Brazt odwsor | 05L'0EL W I ATy
L0 mn- nc L1y a_.n.: 0L WOZT | 08U 1. e Ly oK WA | S el | os1oE W 2 uebg

[ 289t v | S Pl M3 ooy | OOFR SiT e QE'oTE (X o) 8 | BTy 1Y 501 Sy Tl O Ry P

Y 190

WWIET  WELWES) LIy mLE WSSUT  NORTY G0V MAON8 TR0 ZTruet SeTiE vTserl CONMOR'E OSTSUT MOCAME LONZZES (KUY SSSINE PR BSYRICL STOSIT RVt 0sOYD WLy SEOIST T DDA B UMW WWUCT vO0LIY RO 1et) 3 aeel anuesmyy IghcLBy S804
FiVLIS T L ¥ TrT WOk svMl G TELL Wy Sl Sreil 51l SEREC 55500 st e STT [~ B QT SLeUZ GKT SLZWE  Siven Cel RCME WLl uru WA 1 L8 8] o Jed el sagry) #ike
nbyy et 1N AEN ey x| P o] i L] Ty i | MY »n T A - x »_ . 3 » a hl MY LVEL avL i ol - 13 o 224
(ml oot 2 imainy gy 10

AL MR

aues SQL6LEL SrOGLRE  BPESITL

L 1 W

0008 00034
e

W
ey

L L1
-00°008

-] 1L ]

1%

L4
00 pow

Y ani

(-1 S 13N |
o
E-

7
O3 | 008 099
00s't | DON's
®eL | e
oL [

o8 908

oo
0004 14}

‘Nau SRECE SV OEME  DWSI/SL  DOZWRl  OUVOR: OFETIGL  9PUSITL  JFCNEEL MR MESZXK) 2iure MWt
Wiz
000

e
90'00d

sl
D0C

E 1 1) b 13-

N
oy
(]

261 WL MW
sg 00008

b 3

§ AINXIVUYy

aeyBurs 'AIRINGL)SIQ URISH JO 86 HIRUY 10} UOHOY JO siSKRUY

v

SOL87LL  BEOCUE 2N CUSZL O ORCCE  MEOMNL  LLWIZDE
L 113
L0008

[ L1}
ooes

o6 5 L L)
Ll I
b .Y

sl L1
00008 oS
b 13 L 13 ok

(i) S0 el WOOTS Sk XY WO
(a3} eom 180 )
(Tal) A G PEPERES

(g W M ORI ™

(gl S5l se] GPUBARY) SIRPTLDY FI0IC
(o) O 20l 20U DU
[LTE T EY

230a]




109

QUSR] J1 DL QU BF HANE AYSURE I B [P 40 ASAMIE USRI Biriily 3600

) 98 [L}] 13 L 1] s %3 i Ly Wi e srg e ELT) ird [
.4 it ul k]3 L. 1] Ly i fil LYLL nl F1Y L] Hy L hij) _i3 i | 13 Lb /]

o sad swseowy manumeplly 1an)

Im a Sw( () SMTInOUbY A0S,
3yah 180 S

s ong HT#4 ZEv . dLrin 991°0L 000’5 BFLY LN [ AN
[

T0L'aR Sy s L 8Il'Y
wis ares I » i o808 azoat

Z55'5F ECOE D HKiT ST (T34 T I

' i 13 i £z i o i o 908 (L3 ue (34 s 2.0 09 1803 o

PN 0 wer il 13 - . . . 1] =247 L [ 1] 21 24 m 40w PRy

(145 s afo'L Z05h L 27T [ 344 fry) iy 1.2 (1171 113 LEsD e A s W] |
2oty

ReY (Ss 3/m 180 BNdu] IARD SMYAILDY WIOL

- 2er SEATCO'L  BLF&EE  LIOLUE  OLSADL  SLE'90C  JERLINE  EL¥Sy SELED CEYGLL SORdE)  SLZENL DEWIe  QLI'MAZ  wLZlvy GOCGRZ  CHEUNT L0 RS OEY w0 i8S

Y S0U00F | OORDEE | BROAFs | SIFLR | SEvAT) | MG 5A6 | SCF LR | R0LL | BELLF Teres | 00Ty [ 5Tez | SZ00IE | EISELY | Q0041 | 0528 | zH Y | $05 1Z a/m ivd 10087

2T vy oSEZC | SWIAL [ ad¥i [ 0AFLL | DuFEL wza | ztsz | oy seor | ety |owiz Posnr oFm | L f oo | ozoes [ =<4 B e depinsEy

- W0l sug'alL | BEUESE | gra2e P Se0r | dSe |ZZOsEs [ oatis | uer |olim cawiz {oovrr | tsoui fuegsor | sz | ofviy | sivis | v rLos S g TS

- - 20802 ssouzt | osawer [ ou61iZi foEgys | oSS | SLiER | 906 | SNL'ZT | 0d) AR 0s'Es | ooowy | KGPaZ | GOEAZ | oSOTKL | DOTCR | DSZEA | Si006Z §1'sil 4w et sy

- nes [T ] o8 lesowe [toene |oosar | scvsen fowmoer | zzes fosto srorss [ooos: iazos | sEris | usee |oozie | wEre | eo £resr Ik 50 LORE 20 eg P

N 188

[ty LB - EEEL POCSOS S GKSZL OCBUBEC FLTUOL CHTMO GESTLL OTES GUERT ZYTUBD GICIET WYLNZ JYOLL 0TS O6UTRl OAUZLS 94080 DIIOEL)  EYHZON au3gR 1949500 1N} 3 100 AnUSAEY RIDY 10/0)
(L] wo 1] e 000 Wi 0L WM e 56 5596 ie WSt SrR IT siem ey 59 [ SUSNCTS ORI T TR 4] L) SEIF O S o S4ik EEM SL1B (Bi2y] 3m ) pvAreh] Sy
usem I0r  LBN  LFW _ WEM W HE ol Tl w uve hi] bl T} h:) * ur a uz n Wh O LWEL WL uvi Wi WL NVS Mg h.0Y st P MOL » 1w
(o) Muaw sod susbiul Sanumaply Jan

WTOEL G400l FEE. LPLS . 0D OPEL (AT

3 ¢ 4 513 1Z8°3, (k< )13 [E1K00 V29°04 1200l osgaL 0DE'8 [3:%:13 DBL LY 12908 SOL 01 05104 AT f24 P13 12904 [ 1y [-Ld%1] [ §:13 5584 WP 0L DR [T 1Y S99 0518 Q2O TL SOrLE Lzl 12904 () S8 20 AT WM SANUADY W1
. i ] O ELGE B j Ly
5§

St
BErT
598

DHE

(H) W 1a0 UOE MBI P

(i) B8 S0 SPUELBY BIMIIIDY 304D

00 Z3002 OC SIOEZ 00 OLPEZ 00 Z990T  DOGLZIZ Ob ORLZL. 00 TINET
(S Oy 100 #30E S DAy

GLZHEOZ 00 Z990F DO ZROOZ 00 0JPSL OO0 52731 O0ZDS0Z  00GIMT Q0 ZEROT Q0 TOMT DOSIENE 0OOPISE S .S6JF 00F9N0Z Ob (WIS 00 S10Z7 O0ZOSLZ 00 PE0% DO OuH1 00 OBIRE

eaasr DO ZONOT (O ZHROT 00 TEOOZ 00 TUHOZ

(14 ] W [L1] e 1wa o 1w 80 1] wo 31 Wo W 3 1) o ao a0 wo LT3 o "o L] *Ha e 1114 aa "”a wa L 18] wo

crasiz  CTeSYSE O 89rSZ CC S9YST F SDrSZ CCOMWST CEAsPSZ UE 80GZ DOOOOKT  00000GL LE6WXSE  0D000OZ  SCA9eS! CUGRPSZ DU OOOYE 0OOOCZE 00 OFGIZ CC8d¥SZ 00 O0OZC 00 ODURE X gP4SZ 0OTOOCSL 00 30UME 0ADOGZD  CF GIMT 06 0OORZ 00 J0PE 5 99KSI 00 00OKZ 00DD0RL (T 6OKSZ \SAl ma i
U A% 163 W e uE-N 1% il ] L] uvE i) 1ve h 13 hll hid W hid uL all |1 13 Ll nl:F1Y LVIL Tois WL MYy i} Ll HEY i 201 \hE

reybueg ‘AIRINGISK] UBIAY JO 266} JI4EYY 10; supdledng jo sisfjeuy
0} aJnxsuuy




11

WU O1 B IS O Pl DU § YmS DSy 1A AL ASARE USUSESIPY Irkiiy (¥3 A0

59 By aur "we 2] i) (5] r Zo WL [ ¥ ‘e Ml 98 [13] e " EX] r (LX) (LX) 3 NG IS
163 drEd  IEN  WEW N VR a__uvs bl ] e h ] as hi] ur 3t " b WES  AYE WM AW | 208 » 3t
- - - — ’ p— e ————————————
D - Lt : LES'TH  SEE'TC  Tra'wl  SZ88_ vEPEE  PEN LA #EVEE TRECY  EIZIE BRSNS - - . PIELT  SI5AFL HL 73 Y0 L LR by nnn AR by Wy
- - zie i - [~ L L] le's  f£ZKy 'R ARy DT Zi0L OBLE JEve ESUT MESr WSRO ted - - - - [ ) r: s M G ISTEL pUTT SsnynTuby 10|
- B T W g [#1] EAZ aTvE | 013 SRT | L2 Cis [13 00 10 [ S IO . - - - EFL e [ CE 3ym aad smyan
- - o (-1 - o8 ar oor M 100 " 243 o8 1114 L3 L] sk 313 4 - - - - L3} 1473 ) T i 10d Jhe) AN
- - o - - o a0t wee | o T ) s (173 sy (33 31 ez | s [>18 " - - . . [21] [ 1 0 e o 3 and 1L dngndedy]
- . il i - [11) i wee | ter ori'e | o8 zas [T £95°) o'z $5L rei’e T ) - - - - L4 BEL'S oei'z | cor L95'E 3 10 OvEIRY|
A
- - 9I9E  BIRC - CHOZE  STUOL  OPTYZL  WOS'Re  BEOIPL  MLOTPS  LES'9y  ORL'EL GACPL BICVO0L ¥EE'Cr  SOB'EZL  SITTE - - . - OCN'Zr  ZEL'ESZ  SLOC0L  OTEWE EiliG 3 199 KRGU] 80D E:nuABY M10L
- - o5t | EIIC . BErI [ i Joreve [ P [ EVEF [ LZhIC [ 0IT L] SR8 [ 9SCEC | DeEC | ELv WL [ GELWF | TR OR 3 - - - 95010 [ oLtk | oowd | otV EF | . i soqu
- - e 1141 - gzt | cus'y [oooze Yaoss? | oczes | esis | oao's | &X' | Ce0 s ZEes | sewwr | ofos . - - - X | TIHE | 0952 | SEE 3ym 104 veprImeng)
- - I T Ty - otros | sul's | oocez | voa's | siovor {osvor |ecotps | veos | 392 [ usize | ool | s2o'ke | mieZZ - . . . s [ aTee | on's | oorest PR R, B
. . [ [ 13 . sy " wovz | e o'z | e (] 173 1) e 0 LI TR} - - - - S85°E | R orz (L 2 g paagy
- - 180 i - ety'c | eoce joosze {asws | vesve ] awswr | eoetd ) sece | setir ) seeaz f e2e's | oosiee - - . - aioze | asaez | ooT'v | p2i'st e R deLy pun
MRy D)
ne'zs - - "es - FOO'ES  204'SZ  PIOENY  PSOLE LZVYET  PRO'EEL  OFZLL OBI'NZ  SGF LIV QUFSOZ BIXAL  TIOULE LROIR ThEEL - . - bl - STy \ZDZEL OEOLE WIFRET (M) 3/ 184 sAvessy wenynily didag)
TUEEe odd W@ 0L RO 00 co#  OFr  00Or  DO® ori I3 d0s osoF crex e SUEE WL 00T coc 09 60d  o0d S T R TR TR TR TR, 75T o oZer (mray} Sim 10d Birdagnd veiyl
waem /WL LN LEW  WEd  TEW  NEX I Twicd ] uve hill 1L R s ar b3 NE b1 MULIWEE ML LW Y sl wvs h LY Il yrL P'11Y ['T1% LEL
- m—— ——————— m— .
st mlt wrr e et [T T [11%3 [17 X1 1A [y} ssna sad smszw mmynarilly 1oy
BEYT  GEEE  BIOC  AZNE  BZO'C  BINE RED'C  LOUE  EB§T  mAS'T MO Oiwd  9IFE  1INE oIS’ - 9ZFy  e5e't BOZ'Y  BZS'C  FINT_ SC¥C  4Z9C  GZ9C  SIFC WYL RIS WL BRI A4S MKE {og; 130 1 00N WU diramsuly sy
RO KON B ¥TT 1 3 () as2 1wd 10qwq
f14] (14 sZr azr (1] {23 w138 Jod ssponse g
sEL'L | 8814 [F] [N [N} [ - Ty 1) #13w Jnd shDgn §
(1] [ L] W or s » [ay) w120 10 piag
iER 1] (1] oL8 og@ [ A ooo's | ifs (UE) #0010 MBI Ry puaT]
STEN SO BELS 50 95.5 SONFIS SOUSIS SUPECS FOUSLS SOOGLS OWEISF OWSLID SOORIS 0P 419 90968 SUSSLS $0°05I6 O9SILr OFULLI OUNIIS  OFSALE SONIY SOMILY SOELS SUDEIE GO'DSLE SL80QC SUDGLS dURELY SOGLE G5 IS0 SL00T 9B US0S (WH} S13% 180 SnUSABY SinynBY PROIG)
't Lae ME  ut e it e 2e T ate we Wt We e o we W WwE ot LR e s 7y 3 1 I3 TS S TE Wt 133 Wwe (sup B d s Bt g
TR STATRY LT LBV LTITES LB UTEL GO LISV LZATSL LLUESE 0D UGB  GOOGR LB CESE OO O00DL  ZAZIM LTSV LTUZSL 000GHN 0D ODOE DO009C 00 OOBL LTUZEL LFLEGL STLZISH LI ITEL LZUZSL 00000 LTL2TL LBULSE LPLESE  0000OL  QRO8AL oD ogw (By) 9139 4404 Pame
u L L6 NEN TN WER  THN v w uve a1l v Tz a8 hi 1 i A3 ur n L T TS TS | /1) e avsl h11% AL WK sl LT3 8 20

} 1 ainxauuy

JeyBuesg ‘A1ejnguisiqg uelay Jo 1661 JLUBYY 40} 831y J0 sisAjeuy




13

quierny gl o 19903303 01 Duanp JeyBues WHE A 1 Aq ABNE N W ESENE [EMSAYY P2uNEG

'y 5lr a8 SL T T3] st (3] 59 " €S 2L [] LS 198 ] [ 569 HX] X3 e () areg Ang 1mam
whan LN 15-3 W niod ] e -9 I¥EN 14 L] i ur a3 114 WYIL 3 ark et | (13 wai 2 31M
e g =T o T T
Tzze o) b 96 (94 020 ic08) (PeD 827 (w2 @ (ewd i Zr (EZ3AL/ IR Tsea oLl (20002 {2652 (90 0k (4ZT°G wZL ¢V 1EE &V EOL 8L 3G &4 95632 (505 5! 1uppZel (086 d TN #ym el S ynajaby 1oK)
B8 W2 e9rd peS Y BLFL  SSTE TRLON ROST LEL eil's  Odi'y oISy 08 L  98:7H "y Tro'9  IEELE pES  WQ0EI LNVL SRZR  6LF QWS LeRT) Irm 28d 20T L BUBY BIAENNDY M0
1] 5 LI [L] BN wo 199 [ [F08] 29 ZEr 9564 ene rid 5057 e [T Ly Zeh t LN 49T art 1 5I08 50T it [X1%3 LR LRy
i 9t 124 e F0L sit ary st 1] (111 tss age 18 o 1] zis 11 ics icL L85 [ car 515 $60°) asg 3w
:E4 LT 598 BL'y odt oro'L [L1X4 va L1180 PLL LIS'E nre 71 1] 4 zez't 027 o3’z Nt T sl a0y LI - 1) 892 0i8'E 4 13 FICWLLRTTY
208 soz | sd [N 56 7 | s 5284 wos  jeere ozt rax 1] qedL 5107 | 606y FLis rosT | 1457 | 989 10671 | suc't | vea't .9t | 578 Hm ind Suday
[T
eswal $T¥G. Te@St U2 ZRDAL  SeFIT wiS'SS  COE'SM WML OivZLl SPE0S EireSl SATEI) 89928 Crreii wig9L  WTWEE GLEBE BSH IS 420'901  L89'bDL  SC.'SOF (85 59: 9021193 ZiWEF L1G08  PiUGIL TOCS0L  ROSYS) 21 1md Bsdu) 119 SAENH.BY HIC,
& i 833 i TRE b F1T] T89 £ad LS e M 8L L] 499 [IH Tl wre ars LTS [T F21] Lk [ 0L (1) Fis [[3] 5950 AL LR
M . . . . . - - . . . . . - - - . . . - . . . . . . . - - PRSI R EITT M
[T sos'es | ozac | zeosz | sase | sowor [oowtn | reacz | oowze | ez | oovar foorsse | oeees sures | s9zw | soeii | regor [ sces [oesan Fasvss |oezior | socus [ ocsmrar] coros | cased 9E0°LZ | 1500 SZECE | 08E iR 3y a0d JETIMIe
[1Enl] oy os 0L | PEL'S ZO0°L § SISE oBL'e 2o Doz'eZ | 968z el rrs'a | S6F 9L Ear i | E5 8 | BE¥LL Sl 8Z'r oerar §06'IC ace' 2t 79867 §0°TT 807272 STEQ | AL 08 el | §UE 9L 2ym 1ed pang
S04°5¢ o5z | carse | oewan | oozs | asorm oszg §osaaie [ otize | sasen ) 0viaE arese | iswae | saree | ovese | sovce | oosw | osrzy Jeocos |onvac ) odureg §oesas [ eetad | czea (23 €152 os5'ze | otesc 30 180wl 0Sy PuET
DLEMELE
408 9LL°0Z LPOSE  Yr@d@z  Q0r0l POR@r  MZO'9E MCIEE oR'BYL  A¥LLE PALO4L 96074 U091 .90 ZOFZE  9BEEPZ  LXLR0L 84T SELL SZSLCE EEVIT S80°CZ1 SU9OTE SENPE LT GSEQ8  GESAL [{ LK1 LIN1I 1 BYY (23] 2% 108 srussey BAYASUly S90:5)
L 113 o5 05 it [ 474 QLEL SLME o5 0 a5 LT doag RELL [ 3] oW Ir T ¥6 559¢ 8¢ TE 9! a8 qeqc sTri 115 1 09 (9 o r LD 1] of 20k MR EL 4§ e G0 0¥ (1R} 52 ra1 595 (ray) 2k ind PMENYAD Sy
WameL 1M LEd MM by WEd Teed Twied uvd v bt yr a Wr 11} L1veL R T 1¥{3 pi 1) [ hal) hL ) il L |11 [ 113 8 2im)
| [ »h oL £8 rEd. §51 £38 (3 (1] [T%3 (1]] Ly qn ToazTsy  Teer T s} 4430 sud wmnan BininsiBy 1oN
PLYZ  BCFE 09T 0E9E _ O58E apg'z  wgot  081T  eai'l DAZZ  HNFI  BEOL VT e pOC'Z  ¥ZFZ  OEST 06T (178 yar'T  FIOL  DEYZ  YRLST WAFZ WELT (S} widk 143 0803 indu) eaminiudy (9104
3] (3] 3] (23] D0 3] 5] oa3 Ve [T 3] 3] EIT] ] 5] ] 1] 00t ¥9 3] £ reE ] 5] ] iogey
. . - . . - - . . . . - - . . - . - - . . - . . - . . - - (8] w3 et LaponT b
LI A FAY- N FAT o 1304 W oo ese ool ool L0k 1L [ 507 o0 [ aez"y 12 o898 LT 12 0T+ aze's 0 0o oea’s 08 1.1 [PTRIELNT LTS R
Mz fL14 Z8Z el oog el oce asi “e o8} oz 8T 1%t a0 0ag (14 oaz oot a5t oot e az a0c ase aez zez qacr aez ac (0y) 8530 ;8d pasg
0§ 11 [l [11] a09 299 feln:] vl LR aus oo 79 aoe 008 ocs 209 oo -] oo% 09 B 053 059 009 osF £19 A04 908 sog W) $138 80 UONRINERIg Pud
oL RCH B2 Ap0L O% LzLi OF 3251 0§ 1294 O SES) O §ZZ) OWSZIZ DS HPOL [z OLit OB'SZIEZ OL M4 LLDLLL ST o081 O PIGZ Dz 9TcT OF cafV BB GZZ1 OF bEOf SELo8) GUOELT ST OEZ AR SIZ 04 00T 4 ZE§L AT SeRZ ule SEFEL SO CZEE O (421 (NHI BOW mo snusasy ennauly 31009
[ 3] a0 %0 "o 20 o is4a g0 50 @0 80 o 90 "W L0 o %o s [ X ETe sL0 LI 154 80 450 Beo 0 LLR ] 150 9o Ly O ind #and Ml .y
00 00SC 00 DZLZ 00 G082 00 OOFZ 0O JOQE GOCAPZ GO DOFE Q0 OOYZ 00 o0z b# 1382 OO0 00¥Z 00 OGRE P 1097 00J0GE 00 647% 00 009T OO 000X 00 COPZ 0O ODZC 0D 00GZ 0O 00T 00 J00T oprz Q08092 OC GCOE OO0 OFZL ¢ 08 OCOOZE 0O OOIT 00 0OOT (L5 L TELIRL DA LY
W LeN T Rt | o SOt | LRI e uve 1 e 14 h!] 1] ¥ ald ut A} ¥ i1vm i 1vit ¥ L a9k yvaL R} Ire HEL ALb P18 M

Z1 aJnxauuy

seybBues ‘Aieingusiq uetaH Jo 1661 JUEUM 10} 19ppo Jo sisAjleuy




115

L8-98KL N 1O} MMAY SmaLY | 8005
T
5 M

3m el ey murngnagilly son|

v 0 Sm ) P BRI Y I,
Sy )

1~ %1} o

o ST AFTY  mER urT eEOE BOIIL PWREZ QASE  TWS SKe
T T iR OGO
i X [~ 8 [F1-] 724 SPLE e Ay A D 30T
) L *EY IET >4 L1 ] AT 3o ed M | #POuBY
13 i srrs | zenr | eess | wen e 3ym d umay
— P
MEEL 000ROC_ DSSGTE  OSLLLY  OOWEE:  DLOZWD  OBOPSC DOC 19N sz mie 3. 0 DO 150%) SRRy |
ot 2 ¥ Corast | 00T ¥OF | OGFIPL | " e Ve 00 RTLT] 3yra ey 2
0N 00758 1 cor'os | ooa're | oowEr 1 ’ T 1 3 ' d i : i ooro8 § 000TC | 00FTH i A iy
008564 § DOFOIE 3 i 005z | 005 0CH | 00 40T ) i i ' ' 1 : 00090 | 00S'SZT | COYILL | OMEURL | 00§ DRE 31 4d ATV
wIw {055 H ] i s | oovse | cesZr r : A i X ®eTs | i |oocer | oes B i |
00313 | oovert ol | o | oooZZ 2 % . X z i COUOZy | Oowoz: | 0ON'OL | oOAKOL 2 Lol A x|
e hec

[ (R FROCSE £05088 REFECL ORYIOL  DROSIS WZME GBS SETLETL  SRNESY PO $KFIZ00 08NISTT  GodeiCl  MTWE  IErorgt SROSOOL SEOL @Zve0d ST WMTIZVE HEREL LEZINL LFER SUMET  SNUTW SeUZRr  EROMP SIS SIENST sKOR (0] Aim dl BNUBAR By $I0.C
oot 00I9F  OOTST w e b LT WISE 0003 0OMCH D0 ooaLe o012k \BEby) S aed el g B85
L

L] nL o0 DaEL <2413 oS 0 oIl e [L24] [ -4 [--1~33 oy oee o T 0048 0022 38 00'sE
im my AVEL TV ) m ™ L 10 S 2 210

Uy oL i¥ Pty | o i MT-A Il Ty i3 e h: ] ™ hId b ] h. 3 w It 4 (Y -]

[} v "t Y (03] snm rodl swreeny batiphciaby 1oy

Lo i e i R SOuDY )
) LOR D o

(WH) A1 08 BAPTINAS |

(#34) BB s AT

{9} B.0W 180 s

L) SO Al O POy S|

L
Q0
4}

OOSSOE DS EMCL 4L SI0S 81 S208 1920 54 I8 0L 5T08 6L S0% 053 Al STOC  SLOZDd ORTHL NE (B33! S8 o3 SRBARY BFWTALY $30.5]

[ 3:0-] WS ST0sYy NTeL L+ 6l log GLRR 81 OTC0  ORTNEL o5 r09s 41 9008 o vz 00 0Se9 sLEm ST L DZOg  FCELLL

WE Fig] e ity &9 us [13) us e A ws e 9 uws e BLS 129 4] (1%} s s L] ws uwe us 9 wuwi Ll s (1% £43 ] 13y} Dy I8 B FRTULA 3

T 0L 0bgi ML OGO0ZL  ODGZMDL DSZY0r OGZRCL O00OZH  GGON  OFTRL  0OGGCH  D0OZIL  ORMML  0080RL  GETeO0L 0002 ODOOE  DROOZI S IMe 0wl 0RZe0  ONTROL CEIAL OSZRO L O0GSL o¥YPOL Q000 OSZFOL  0OOOTL 00 00D) {OF T A o
ey Ly il ] hlo] ) e v - e hL] ™ L hi ) b3 o n u b oL twh Vo iviL v w avn i ™ 1) Wb o [ELD

leyBueg .bn.:n_.;m_.o UEIAH JO L661 1Y 40} 1B3UA JO SiSAjeuy
£1 dunxauuy




117

¢¢¢¢¢¢¢¢¢¢



119

ik L
el (1} 000 B¥l

WYH 68 p. L Wi oL I
saadny Up) L8-9661 19¢d Joj S150) indu) ainynaaby

[y it |
3 5| C i o L
(3

i
ot

u'_
o)

F. 5] LTS
I? £EL ¥V F [ T AN XS
2] hil} 11 [ L)

& kL 174} (13 XY L3 L
» RIS Avi-N ue ) 1] k] ki A4 L) k3 3 h[] L 1Yk ALY L¥1h i e R i
{saadny u)) 28-0665 1G2H 10) anUaA3aY 3NYN3 By 850

46-9661 1qey JoJd
awosu M naubBy 1eN
seyBueg ‘Aeingquisiq Uelay




121

Al
o) @
1§51 [0 I 1] Byl [}
(] 151 OFL SO5' ¥ 181 £S5 mm FrL f- Y]
(¥5 5 sen (-0 ) 7 2U0E 5 105
5| 05 91 0 5 I
§1] 1 0¥ ] [ ¥4
Avil 1viL Wk WY 5L ] MCh H N
(seadny ur) [6-96861 4B\ By} 10} SIXE] pue

() S [ [ ERCAEES | (WA EAEY | (LL Wi | BIRWTE

*
SFLIONT | i zor | a0 zaw
e

[ |
3

C25v Cover | Gy
FLIWES n [17) o056 | JZ 0L | G608 | ocube [ i OR | tompat
' » 3 [ 434 N
Wy v 5 ey v L e 1 - | - [hre
4 £ ] 40°TLE (11 ]

8L 2, 7]

SEE9Y

o ree |

4 Ff 714 SEFOLE L8 o
] s - i m:.m = Vi
12 s < Tidr | SBTK [3Y Toroere 8501 | L0k
Al i¥

{ wis]  wai]

., ¥ HY$ .
{s2adny w1} /6-966) 283K Yy} J0) SNUBAIY 3

:::::::

16-9661 128} 3y} 103

awaou| ainnobBy 3N
1eqBueg ‘AiRinqaisig uelaH




[IMI-PAKISTAN PUBLICATIONS

RESEARCH REPORTS

Report Title Author Year
No.
R-1 Crop-Based Irrigation Operations Study in the North West Carlos Garces-R June
Frontier Province of Pakistan D.J. Bangdaragoda 1994
Volume ; Synthesis of Findings and Recommendations Pierre Strosser
Volume |I: Research Approach and Interpretation Carlos Garces-R June
Ms. Zaigham Habib 1994
Pierre Strosser
Tissa Bandaragoda
Rana M. Afaq
Saeed ur Rehman
Abdul Hakim Khan
Volume IlI: Data Collection Procedures and Data Sets Rana M. Afaq June
Pierre Strosser 1994
Saeed ur Rehman
Abdul Hakim Khan
Carlos Garces-R
R-2 Salinity and Sodicity Research in Pakistan - Proceedings of a one- J.W. Kijne Mar
day Workshop Marce! Kuper 1995
Muhammad Aslam
R-3 Farmers' Perceptions on Salinity and Sodicity: A case study into Neeltie Kielen May
farmers’ knowledge of salinity and sodicity, and their strategies and 1996
practices to deal with salinity and sodicity in their farming systems
R-4 Modelling the Effects of Irrigation Management on Soil Salinity and S.MP. Smetls June
Crop Transpiration at the Field Level (M.Sc Thesis - published as 1996
Research Report)
R-5 Water Distribution at the Secondary Level in the Chishtian Sub- M. Amin K. Tareen July
division Khalid Mahmood 1996
Anwar Igbal
Mushtag Khan
Marcel Kuper
R-6 Farmers Ability to Cope with Salinity and Sodicity: Farmers’ Neelfje Kielen Aug
perceptions, sirategies and practices for dealing with salinity and 1996
sodicity in their farming systems
R-7 Salinity and Sodicity Effects on Soits and Crops in the Chishlian Neeltjie Kielen Sept
Sub-Division: Documentation of a Restitution Process Muhammad Aslam 1996
Rafique Khan
Marcel Kuper
R-8 Tertiary Sub-System Management: Khalid Riaz Sept
{Workshop proceedings) Robina Wahaj 1996
R-9 Moabilizing Social Organization Volunieers: An Initial Methodological Mehmoodu!l Hassan Oct
Step Towards Establishing Effective Walter Users Organization Zafar Igbal Mirza 1996
D.J. Bandaragoda
R-10 Canal Water Distribution at the Secondary Level in the Punjab, Steven Visser Oct
Pakistan (M.Sc¢ Thesis published as Research Report) 1996
R-11 Development of Sediment Transport Technology in Pakistan: An M. Hasnain Khan Oct
Annotaled Bibliography 1996




Report Title Author Year
No.

R-12 Modeling of Sediment Transport in Imigation Canals of Pakistan: Gilles Befaud QOct
Examples of Application 1996
{M.Sc Thesis published as Research Report)

R-13 Methodologies for Design, Operation and Maintenance of Irrigation Alexandre Vabre Oct
Canals subject to Sediment Problems: Application to Pakistan (M.Sc 1996
Thesis published as Research Report)

R-14 Govemment Interventions in Social Organization for Water Waheed uz Zaman Oct
Resource Management: Experience of a Command Water D.J.Bandaragoda 1986
Management Project in the Punjab, Pakistan

R-15 Applying Rapid Appraisal of Agricultural Knowledge Systems Derk Kuiper Nov
(RAAKS) for Building Inter-Agency Collaboralion Mushtag A. Khan 1996

Jos van Qostrum

M. Rafique Khan

Nathalie Roovers
Mehmood ¢l Hassan

R-16 Hydraulic Characteristics of Chishtian Sub-division, Fordwah Canal Anwar Igbal Nov
Division 1996

R-17 Hydraulic Characteristics of Irrigation Channels in the Malik Sub- Khalid Mahmood Nov
Division, Sadigia Division, Fordwah Eastern Sadigia Irrigation and 1996
Drainage Project

R-18 Proceedings of National Conference on Managing Irrigation for M. Badruddin Nov
Environmentally Sustainable Agriculture in Pakistan Gaylord V. Skogerboe 1956

M.S. Shafique
Volume-: {nauguration and Deliberations (Editors for all volumes)

R-18.1
R-18.2 Volume-ll: Fapers on the Theme: Managing Canal

Operations
R-18.3 Volume-ll: Papers on the Theme: Water Management

Below the Mogha
R-18.4 Votume-IV: Papers on the Theme: Environmental

Management of Irmigated Lands

R-18.5 Volume-V: Papers on the Theme: Institutional Development

R-19 Detailed Soi! Survey of Eight Sample Watercourse Command Areas Sail Survey of Pakislan Nov
in Chishtian and Hasitpur Tehsils IIMI-Pakistan 1996

R-20 Unsteady Flow Simulation of the Designed Pehur High-Level Canal Zaigham Habib Dec
and Proposed Remodeling of Machai and Miara Branch Canals, Kobkiat Pongput 1996
North West Frontier Prevince, Pakistan Gaylord V. Skogerboe

R-21 Salinity Management Alternatives for the Rechna Doab, Punjab, Gauhar Rehman May
Pakistan Wagar A. Jehangir 1997

Abdul Rehman
R-21.1 Volume One: Principal Findings and Implications for Muhammad Asiam
Sustainable Irrigated Agriculture Gaylord V. Skogerboe
R-21.2 Volume Two; Hislory of Irrigated Agriculture: A Select Gauhar Rehman Jan
Appraisal Hassan Zia Munawwar 1997

Asghar Hussain
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R-21.3 Volume Three: Development of Procedural and Analytical Liniks Gauhar Rehman Jan
Muhammad Astam 1997
Wagar A. Jehangir
Abdul Rehman
Asghar Hussain
Nazim Ali
Hassan Zia Munawwar
R-21.4 Volume Four: Field Data Collection and Processing Gauhar Rehman Jan
Muhammad Aslam 1997
Waqar A. Jehangir
Mobin Ud Din Ahmed
Hassan Zia Munawwar
Asghar Hussain
Nazim Al
Faizan Ali
Samia Ali
R-21.5 Volume Five: Predicting Future Tubewell Salinity Discharges Muhammad Aslam Jan
1997
R-21.6 Volume Six: Resource Use and Produclivity Potential in the Waqar A. Jehangir Feb
Irigated Agriculture Nazim Alj 1997
R-21.7 Volume Seven: Initiative for Upscaling: !rrigation Subdivision as Gauhar Rehman Apr
the Building Block Asghar Hussain 1997
Hassan Zia Munawwar
R-21.8 Volume Eight: Options for Sustainability: Sector-Level Abdul Rehman Apr
Allocations and tnvesiments Gauhar Rehman 1997
Hassan Zia Munawar

R-22 Salinisation, Alkalinisation and Sodification on hrigated Areas in Nicolas Condom Mar
Pakistan; Characterisation of the geochemical and physical 1997
processes and the impact of irrigation water on these processes by
the use of a hydro-geochemical model (M.Sc Thesis published as
Research Report)

R-23 Alternative Scenarios for Improved Operations at the Main Canat Xavier Litrico Mar
Leve!: A Study of Fordwah Branch, Chishtian Sub-Division Using A 1997
Mathematical Flow simulation Model(M.Sc Thesis published as
Research Report)

R-24 Surface Irrigation Methods and Practices: Field Evaluation of the Ineke Margot Kalwij Mar
Irrigation Processes for Selected Basin Imigation Systems during 1997
Rabi 1995-96 Season

R-25 Organizing Water Users for Distributary Management: Preliminary D.J. Bandaragoda Apr
Results from a Pilot Study in the Hakra 4-R Distributary of the Mehmood Ul Hassan 1997
Eastern Sadigia Canal Syslem of Pakistan's Punjab Province Zafar Igbal Mirza

M. Asghar Cheema
Waheed uz Zaman
R-26 Moving Towards Participatory lrrigation Management D.J. Bandaragoda May
Yameen Memon 1997
R-27 Fluctuations in Canal Water Supplies: A Case Study Shahid Sarwar June
H.M. Nafees 1997
M.S. Shafique

R-28 Hydraulic Characteristics of Pilot Distributaries in the Mirpurkhas, Bakhshal Lashari June

Sanghar and Nawabshah Districts, Sindh, Pakistan Gaylord V. Skogerboe 1997

Rubina Siddiqui




Report Title Author Year
No.

R-29 Integration of Agricultural Commodity Markets in the South Punjab, Zubair Tahir July

Pakistan 1997
—

R-30 Impact of Irrigation, Salinity and Cultural Practices on Wheat Yields Florence Pintus Aug
in Southeastern Punjab, Pakistan 1997

R-31 Relating Farmers’ Practices to Cotton Yields in Southeastern P.D.B.J. Meerbach Aug
Punjab, Pakistan 1997

R-32 An Evaluation of Outiel Calibration Methods: A contribution to the Arjen During Aug
sludy on Colleclive Action for Waler Management below the Qutlet, 1997
Hakra 6-R Distributary

R-33 Farmers' use of Basin, Furrow and Bed-and-Furrow Irrigation Nanda M. Berkhout Sep
Systems and the possibilities for traditional farmers to adopt the Farhat Yasmeen 1997
Bed-and-Furrow Irrigation Method. Rakhshanda Magsood ’

Ineke M. Kaiwij >

R-34 Financial Feasibility Analysis of Operation and Maintenance Costs Amin Sohani Sep
for Water Users Federations on three distributaries in Province of 1997
Sindh, Pakistan.

R-35 Assessing the Fleld Irrigation Performance and Alternative Ineke Margot Kalwij Oct
Management Oplions for Basin Surface Irrigation Systems through 1997
Hydrodynamic Modelling.

R-36 Socio-Economic Baseline Survey for Three Pilot Distributaries in - Yameen Memon Nov
Sindh Province, Pakistan. Mehmeed U Hassan 1997

Don Jayatissa Bandaragoda

R-37 Socio-Economic Basline Survey for a Pilot Project on Water Users Muhammad Asghar Cheema Dec

Organizations in the Hakra 4-R Distributary Cormmand Area, Punjab. Zafar Igbal Mirza 1997
Mehmood Ul Hassan
Don Jayalissa Bandaragoda

R-38 Baseline Survey for Farmers Organizations of Shahpur and Mirwal Muhammad Asghar Cheema Dec
Small Dams, Punjab, Pakistan. Don Jayalissa Bandaragoda 1997

R-39 Monitoring and Evaluation of Irrigation and Drainage Facilities
for Pilot Distributaries in Sindh Province, Pakistan

R-39.1 Volume One: Objectives, Stakeholders, Approaches and M.S. Shafique Dec

Methodology B.K. Lashari 1997
M. Akhiar Bhatti
Gaylord V. Skogerboe
R-39.2 Volurme Two: Bareji Distributary, Mirpurkhas District B.K. Lashari Dec
Waryam Balouch 1997
Ghulam Mustafa Talpur
Muhammad Nadeem
Asghar Ali Memon
Badrul Hassan Memon
M. Akhtar Bhatti
M.S. Shafique
Gaylord V. Skogerhoe
i R-39.3 Volume Three: Dhoro Naro Minor, Nawabshah District B.K. Lashari Dec
Abdut Rehman Soomro 1997
Nizamuddin Bharchoond
Muneer Ahmed Mangric
Parvez Ahmed Pirzado
Fateh Mohammad Mari
M. Akhtar Bhatti
M.S. Shafique
Gaylord V. Skogerboe
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R-39.4

Volume Four: Heran Distributary, Sanghar District

B.K. Lashari
M. Naveed Khayal
Niaz Hussain Sial
Abdul Majeed Ansari
Abdul Jalil Ursani
Ghulam Shabir Soomoro
M. Ghous Laghari
M. Akhtar Bhatti
M.S. Shafique
Gaylord V. Skegerboe

1997

R-40

R-40.1

R-40.2

R-40.3

Maintenane Plans for Irrigation Facilities of Pilot Distributaties
in Sindh Province, Pakistan.

Volume One: Dhoro Naro Minor, Nawabshah District

Abdul Rehman Soomro
Munir Ahmed Mangric
Nizamuddin B8harchoond
Fateh Muhammad Mari
Parvez Ahmed Pirzauo
Bakhsha!l Lashari
M. Akhtar Bhatti
Gaylord V. Skogerboe

Dec
1997 |

Volume Two: Heran Distributary, Sanghar District

Abdul Majeed Ansari
Niaz Hussain Sial
Abdul Jalil Ursani

Ghularm Shabir
M. Ghous Laghari
M. Naveed Khayat
Bakhshal Lashari
M. Akhtar Bhatti
Gaylord V. Skogerboe

Dec |
1997

Volume Three: Bareji Distributary, Mirpurkhas District

Asghar Ali Memon
Waryam Balouch
Ghulam Mustafa Talpur
Muhammad Nadeem
Badnd Hassan Memon
Bakhshal Lashan
M. Akhtar Bhatti
Gaylord V. Skogerboe

1997

R-41

R-41.1
R-412

Preliminary Business Plans

Volume One: Dhoro Naro Minor, Nawabshah District

Pervaiz Ahmad Pirzada
Mohsin Khalri
Syed Daniyal Haider

1957

Volume Two: Bareji Distributary, Mirpurkhas District

Muhammad Nadeem
Mohsin Khatri
Syed Daniyal Haider

Dec
1997

R413

Volume Three: Heran Oistributary, Sanghar District

Niaz Hussain Sial
Mohsin Khatri
Syed Daniyal Haider

Dec
1997

R-42

Prospects of Farmer-Managed Irrigated Agriculture in the Sindh
Province of Pakistan. LBOD Project Final Report

D.J. Bandaragoda
Yameen Memon
Gaylord V. Skogerboe

Dec
1997

R-43

Study Tour of Pakistani Pilot Project Farmer-Leaders to Nepal

Mehmood Ul Hassan
Yameen Memon

Jan
1908

R-44

Self-Help Maintenance Activities by the Water Users Federation of
Hakra 4-R Distributary

Waheed vz Zaman

Feb
1958




Frederic Labbe
Pierre Strosser

Report Title Author Year
No.
R-45 Semi-Detailed Soil Survey of Chishtian Irrigation Sub-Division Soil Survey of Pakistan Mar
IIMI-Pakistan 1898
R-46 Tenancy and Water Management in South-Eastern Punjab, Pakistan Annemiek Terpstra Mar
1998
R-47 The Collaboration between the International Irrigation Management Y]] Apr
Institute and Cemagref in Pakistan; Proceeding of a one-day Cemagref 1958
workshop
R-48 Methodologies for Developing Downstream Gauge Ratings for Paul Willem Vehmeyer Apr
Operating Canal Discharge Regulating Structures Raza ur Rehman Abbasi 1998
Mushtag A. Khan
Abdul Hakeem Khan
Gaylord V. Skogerboe
R-49 Community krrigation Systems in the Province of Balochistan Olaf Verheijen Apr
I 1908
R-50 Modelling Soil Salinity and Sodicity Processes in an Unsaturated M. Aslam Apr
Zone using LEACHM: A Case Study from the Chishtian Irrigation J.C. van Dam 1968
Sub-Division
R-51 Water Measurement Training for Subsystem Management of Hakra Waheed-uz-Zaman May
4-R Distributary by the Water Users Federation Anwar Igbal 1998
Abdul Hamid
Gaylord V. Skogerboe
R-52 Comparison of Different Tools to Assess the Water Disiribution in Mobin ud Din Ahmad May
Secondary Canals with Ungated QOutllets E.G. van Waijjen 1998
Marcel Kuper
Steven Visser
R-53 Sediment Behavior of Sangro Distributary, Mirpurkhas Sub-division, Gilles Belaud May
Sindh Abdul Hakeem Khan 1998
Ghulam Nabi
R-54 Evaluation of the Integrated Approach Developed in the Context of Patrice Garin May
the |IMI-CEMAGREF Collaboration in Pakistan Marcel Kuper 1998






