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F— 1 e TR & BALNE

Planted Salinity status Depth to watertable (m) Project
Crops Area Non-saline  Saline 0-1.5 Abovel5 Average
(ha) (tha) (tha) (t/ha) (tha) (tha)
KHARIF
Rice - 2,800 1.6 1.0 1.5 2.0 1.5
Cotton 24,700 0.9 0.5 0.6 1.4 0.9
Fodder 15,800 13.8 9.3 12.2 19.9 17.7
Grains 3,200 1.0 0.7 1.0 1.2 1.0
Sugarcane 13,300 - - - - -
Orchard 3,200 - - - - -
Veg. (Rs/ha) 500 2,470 1,480 990 2,470 1,980
Misc. (Rs/ha) 1,600 2,470 1,480 990 2,470 1,980
Sub-total 65,100
RABI
Wheat 28,000 1.8 1.4 1.7 2.0 1.8
Pulses 400 0.7 0.4 0.7 0.9 0.7
Oilseeds 9,100 0.6 0.3 0.5 0.7 0.5
Fodder 14,500 27.0 18.1 23.4 32.6 25.8
Sugarcane 13,300 21.1 15.3 18.3 29.8 20.6
Orchard 3,200 4,940 2,970 1,980 6,180 3,710
Veg. (Rs/ha) 200 2,470 1,480 990 2,470 1,980
Misc. (Rs/ha) 600 2,470 1,480 990 2,470 1,980
Sub-total 69,300
Total 134,400
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1. KEIFEN AT
Mr. B.K.G. Ahmed General Manager (Water) Central
~Mr. S.M. Saeed Chief Engineer
Mr. S. Herl Project Director
Mr. A. Hakeem Senior Engineer
Mr. M.S. Randhawa Director Planning
Mr. S.G. Mustafa Project Director
Mr. M. Aslam Executive Engineer
Mr. M.M. Ashraf Executive Engineer
Mr. K.R. Ahmed Soil Scientist
Mr. A.H. Shah Soil Scientist
2. XUV ¥ TMEMR
Mr. M.A. Rana Secretary
Mr. C.F. Muhammad Superintending Engineer
3. XNV FH—IVHX
Mr. S.H. Durrant Deputy Commissioner, Bahawalnagar
Mr. A. Saeed Superintendent of Police, Bahawalnagar
4. HARfHEHE
fE — Y
5. JICAEHHT
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- REEHR Y A b
. Brief of Fordwah Eastern Sadigia Phase-II (Northern Unit SCARP VIII)

June 1990, WAPDA

. PC-1 Proforma Fordwah Eastern Sadigia Phase-II (Northern Unit SCARP VIII)
July 1988, WAPDA

. PC-1 Proforma Fordwah Eastern Sadiqgia Remaining Phase-I (SCARP VIII)
January 1987, WAPDA

. Fordwah Eastern Sadigia(South) Sub-surface Drainage Project Feasibility Report, Main and
Appendices
February 1990, WAPDA

. Appraisal of Fordwah-Eastern Sadiqia(North Unit SCARP VIII)
June 1989, CIDA

. Fordwah Eastern Sadigia(South) Sub-surface Drainage Project Design Report
March 1990, WAPDA

. Construction Drawings for Construction of Chishtian Main Drain
June 1990, WAPDA



MONTH
ITEMS 1 3141516 8 19 1101112131415 16
1. WORK-I
1.1 Data collection and review
1.2 Field surveys and investigations m
1.3 Formulation of basic development plan ' '
2. WORK-II
2.1 Additional field surveys and investigations —
2.2 Formulation of development plan L
3. Work to be done by WAPDA
Topo-map of 1/5,000 in representative area e 2 L
(about 4,000 ha)
REPORTS V4 v v \V
ICR PR IR DFR FR

Note : ICR : Inception Report, PR : Progress Report, IR : Interim Report, DFR : Draft Final Report, FR : Final Report

e : Ficld works, —————— : Home office works, : Work to be done by WAPDA

7 — k8 A



FEE N (RZ)
, M/M
Expert 121345/ 6|7(8]9/[10/11]12]13]14]15]16] 17 |Field|Office| Total
1. Team Leader - - Cm 2.5 2.00 4.5
2. Drainage Eng./Co-team Leader e e e — - S— 8.5 5.0 13.5
3. Irrigation Eng. 6.0 5.0 11.0
4. Meteo-hydrologist — 2.0 1.0/ 3.0
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1. INTRODUCTION

Agriculture plays an important role in Pakistan's economy accounting for over
23 percent of Gross Domestic Product (GDP) and employing about 50 percent of the labour
force. Although the share of agriculture has decreased over the last two decades, the average
annual growth rate of agriculture has been 3.3 percent. Pakistan has made considerable
efforts to increase agricultural production through development of new water resources,
improvement of on-farm management, reclamation of waterlogged and salinity areas, etc. to

keep pace with its population which is expanding at a rate exceeding 3.0 percent per annum.

Salinity and sodicity are the products of waterlogging in many parts of the alluvial
plains in the Indus river basin. There is a steady increase in waterlogged land in many areas
where irrigation is practiced without drainage. The Government of Pakistan has placed
emphasis on the implementation of Salinity Control and Reclamation Projects (SCARPs)
since the late 1950s, with the aim of stabilising agricultural production and minimizing the

devastation of productive agricultural land.

With implementation of SCARPs, there has been a resultant decrease in the
waterlogged area. However, the effect of increased water supplies following construction of
large reservoirs and link canals has had a rather dramatic effect upon the increase of

waterlogged land in the Indus river basin.

2. PROJECT BACKGROUND

The project area is located in Bahawalnagar District about 250 km southwest of
Lahore, the capital of Punjab Province, between longitudes 72°30' - 73°30' East and latitudes
29°30' - 30°00' North as shown in Attachment-1. The area is within the Eastern Sadiqua and

Fordwah canal commands, diverted at the Suleimanki barrage on the Sutlej river, as shown in



Attachment-1. The Cultural Command Area (CCA) of the project area is approximately
108,760 ha, out of gross area (GA) of 126,240 ha. These existing canal systems have been
in operation for more than 50 years.

The climate in the project area is sub-tropical continental, characterised by large
seasonal fluctuations in temperature and rainfall. Annual mean rainfall is 175 mm, of which
147 mm or about 84 percent occurs during the Karif season (April - September). The hottest
month is June, when the average daily maximum and minimum temperatures are 48.2°C and
34.4°C respectively. The coolest month is January, when the average daily maximum and
minimum temperatures are 26.6°C and 12.6°C. Relative humidity varies from 77% in
January to 43% in May. Pan evaporation varies from 11.5 mm/day in June to 2.5 mm/day

in January, the annual value being 2,390 mm.

Owing to fertile land and favourable weather conditions for agriculture, various
tropical and Sub-tropical crops are grown in the project areas. The main crops are cotton,
wheat sugarcane, and Karif and Rabi fodder. In the last 20 years, agricultural production has
been decreasing due to the buildup of salinity in the soils resulting from waterlogging.

This project is a part of Salinity Control and Reclamation Project-VIII (SCARP-VIII),
which was initially planned in 1967. In 1978, a master plan study was carried out, and as a
result of the study, a pilot project of about 31,500 ha known as Mindunabad Pilot Project
was executed. Since 1978, the watertable has been continuously rising, and in 1986 the area
requiring sub-surface drainage was over 50% or about 251,000 ha out of the gross area of
466,000 ha.

In August 1986, the project area suffered heavy damage to crops and properties from
a heavy storm which was estimated at 195 Million Rupees. The Government of the Punjab,
therefore, decided to undertake surface drainage works as Phase-I giving top priority to the
East Sadiqia canal command areas, and sub-surface drainage works as Phase-II. The surface
drainage works were started in 1990 and are scheduled to be completed by 1992.

The area requiring sub-surface drainage, however, is vast, exceeding about
250,000 ha, and is divided into two zones known as the northern and southern units. A
feasibility study on the southern unit (Southern Unit, SCARP VIII, Phase-II) was carried out
in 1990 under the assistance of the World Bank.

In July 1988, a preliminary study on sub-surface drainage in the Northern Unit area
was carried out by WAPDA, and a draft PC-1 Proforma was prepared. The study suggested



that sub-surface drainage of about 61,000 ha out of 108,760 ha in the CCA will be an
essential prerequite for development of the project area, and could be made through provision

of pipe drains.

The Government of the Punjab intends to implement the Salinity Control and
Reclamation Project (SCARP VIII, Phase-1I of Northern Units) as a top priority, following
completion of the surface drainage project under construction.

3. OBJECTIVES OF THE STUDY

The objectives of the proposed study are to formulate a comprehensive development
plan for salinity control and reclamation in the existing Fordwah Eastern Sadiqia irrigation
area, with the aim of increasing and stabilizing agricultural production, by providing sub-
surface drainage for prevention of deterioration and devastation of the existing agricultural
land due to waterlogging.

4. SCOPE OF WORK

The Study will be conducted in the following two stages:

(1) Work-1 Data collection

- Review of previous studies, plans, and the on-going projects
- Field survey and investigations

- Delineation of the representative sub-surface drainage areas

- Inventory survey of irrigation and drainage facilities

- Establishment of basic development concept

- Preparation of an interim report

2) Work-I1 - Additional data collection
- Additional field surveys and investigations
- Analysis of and study on collected data
- Formulation of optimum development plan
- Preparation of a feasibility study report

The technology transfer to the counterpart personnel of WAPDA will be made through
Works-I and II. The scope of work for the study will be as follows:
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Work-1

To collect and review all the existing data and information relevant to the following

items:

Topography and aerial photographs

1

Meteorology and hydrology

Geology

1

Hydrogeology
Soils and land use

- Irrigation and drainage
- Social and rural infrastructures
- Agriculture

Agricultural support services and institutions

- Agro-economy and marketing

Environment

National and regional economy

- Construction materials and unit prices

To review previous studies on the existing irrigation and drainage system including

on-going projects.
To carry out field surveys and investigations with emphasis on the following items:

- Soil and land use survey

Hydrogeological investigations including measurement of hydraulic conductivity
and depth to the impermeable layer

Agricultural survey (present cropping pattern, yield, farming practices, etc.)
- Agro-economic and institutional survey

Irrigation and drainage survey to collect data on the water distribution system,

water requirements, etc.

1

Groundwater table measurement survey

Study and delineation of a representative area of about 4,000 ha for preliminary
sub-surface drainage design (maps at a scale of 1/5,000 with contour interval of
0.5 m will be prepared by WAPDA).
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- Analysis of meteo-hydrological data,

- Preparation of an interim report, containing the results of the field surveys and
investigations, and formulation of development concepts, based on the results of

the surveys and investigations.
Work-11

To carry out additional data collection, field surveys and investigations required for

the study.

To analyze all the results obtained through surveys and investigations for formulation
of the optimum development plan and to prepare a feasibility study report:

- Preparation of a soil map, and a present land use map,

- Preparation of a land capability map and a future land use map,

- Delineation of the saline and waterlogged area, and its potential area,

- Hydrogeological analysis including projections of groundwater.quality and table,
- Study on sub-surface drainage and its establishment of -dcsign criteria,

- Selection of area to be drained,

- Preliminary design of sub-surface drainage system in the representative sample
area for purposes of cost estimation (maps at a scale of 1/5,000 with contour
interval of 0.5 m will be provided by WAPDA),

- Study on the present cropping pattern and farming practices, and

recommendations of future cropping pattern and farming practices,
- Preparation of an agricultural development plan,

- Study on agricultural support services/institutions, marketing system, and

recommendation of appropriate measures to strengthen services,
- Assessment of impacts of the project on social and natural environment,

- Formulation of an optimum development plan, and cost estimation for the

proposed facilities, and project benefits,



- Evaluation of economic and financial feasibility of the project and its sensitivity

analysis, and

- Preparation of a comprehensive feasibility study report for the project.

4.3 Transfer of Technology

Throughout the course of the Study, transfer of technology and training will be

provided to counterpart experts by the foreign experts. The transfer of technology will be

carried out in the form of on-the-job training during the course of the Study. Overseas

training will be also programmed.

5. SCHEDULE OF THE STUDY AND REPORTS

The period required for the Study is estimated at 16 months in total. A tentative work

schedule is presented in Attachment-2.

The following reports will be prepared.

Inception report
- Progress report
- Interim report

- Draft final repo‘rt

- Final report

Thirty (30) copies in English within one (1) month after

commencement of the study

Thirty (30) copies in English within five (5) months after

commencement of the study

Thirty (30) copies in English within nine (9) months after
commencement of the study

Thirty (30) copies in English within fourteen (14) months

after commencement of the study

Eighty (80) copies within two (2) months after receipt of
comments on the draft final report



6. EXPERTS INPUTS

For executing the Study, the following foreign experts will be required:
- Team Leader

- Drainage Eﬁgineer/Co-Team Leader
- Irrigation Engineer

- Meteo-hydrologist

- Agronomist

- Pedologist

- Hydrogeologist

- Design Engineer

- Environmentalist

- Water Management Expert

- Electrical Engineer

- Topographical Engineer

- Project Economist

The required manpower inputs will be about 90 man-months in total.

7. UNDERTAKINGS OF THE GOVERNMENT

The Government of Pakistan shall accord privileges, and other benefits to the
Japanese Study Team, and through the authorities concerned, take all necessary measures to

facilitate the smooth implementation of the Study.

(1) The Government shall make all necessary arrangements with the cooperation of other

relevant organizations for the following:

1)  to secure the safety of the Study Team,

2)  to permit the members of the Study Team to enter, leave and sojourn in Pakistan
for the duration of their assignment therein, and exempt them from alien

registration requirements,

3)  toexempt the members of the Study Team from taxes, duties and other charges
on equipment, machinery and other materials brought into Pakistan for the

implementation of the Study,



2)

4)

3)

6)

to exempt the members of the Study Team from income tax and other charges
imposed on or in connection with any emoluments or allowances paid to
members of the Study Team for their services in connection with the

implementation of the Study,

to provide all necessary facilities to the Study Team for remittance as well as
utilization of funds introduced into Pakistan from Japan in connection with

implementation of the Study,

to secure permission to take all data and documents (including photographs)
related to the Study out of Pakistan to Japan by the Study Team, and to enter
into all areas required for the Study. '

The Government shall, at its own expense, provide the Study Team with the

following, in cooperation with other relevant authorities and organizations:

1)

2)

3)

4)

5)

to provide all the available data and information to carry out the Study, including
maps, aerial photographs, statistics, meteo-hydrological and geological data,
hydrogeological data, socio-economy and previous study reports relevant to the

project, etc.,

to nominate counterpart experts for respective foreign experts, including a
project coordinator responsible for the Study and solving any troubles or matters
arising throughout the Study period,

to provide logistic support including office space at Lahore and Bahawalnagar
with the necessary office furniture and equipment,

to provide necessary vehicles with drivers for field surveys and investigations,

and

to provide a topographic map at a scale of 1/5,000 with a counter interval of
0.5 m in a representative area of about 4,000 for the sample design as described
in Section 4.1.(3).
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Work Schedule for Feasibility Study on Fordwah Eastern Sadiqia
Salinity Control and Reclamation Project (Northern Unit, SCARP-VIII,Phase II)

MONTH
ITEMS 1 2131415161718 1911011 }12[13[14]15]16
1. WORK-I
1.1 Data collection and review
1.2 Field surveys and investigations m
1.3 Formulation of basic development plan -
2. WORK-II
2.1 Additional field surveys and investigations ‘ —
. 2.2 Formulation of development plan -
3. Work to be done by WAPDA
Topo-map of 1/5,000 in representative area A L A e .
(about 4,000 ha)
REPORTS VA \V4 \V4 \V/ \V/
ICR PR IR DFR FR

Note : ICR : Inception Report, PR : Progress Report, IR : Interim Report, DFR : Draft Final Report, FR : Final Report

s - Ficld works, ————

: Home office works, : Work to be done by WAPDA
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