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Executive summary

Background

In Pakistan, about 75% of the population is directly or indirectly dependent on
agriculture and about half of the Gross National Product is directly or indirectly related
to the aggicultural sector. This sector suffers dearly from waterlogging and salinity
problems. About 2 million ha are waterlogged, whereas Pakistan has almost 6 million ha
salt affected lands (of which about half is found in the canal irrigated area). Soil salinity
causes a 25% reduction in production of the main crops of Pakistan.

These facts illustrate that problems of waterlogging and salinity ate not just agticultural
problems, but that they do affect the country as a whole and ultimately the social fabric
of Pakistani society.

To investigate the watetlogging and salinity problems, the Ministry of Water and Power,
under the umbtella of WAPDA (Water and Power Development Authority),
established a research institution by the name of IWASRI, International Watetlogging
and Salinity Research Institute, in 1985, with UN assistance.

The Project

In 1988 a bilateral co-operation project on waterlogging and salinity control was
agreed between Pakistan and the Netherlands, the Netherlands Research Assistance
Project. NRAP, also tefetred to as the Project, was funded by the Governments of
Pakistan and the Netherlands, and lasted from 1988 until 2000. It was a co-operation
between IWASRI and the International Institute for Land Reclamation and
Improvement, ILRI, of Wageningen, the Nethetlands.

The Project became operational in October 1988 and a closing ceremony was held in
November 2000, with participation of WAPDA and RNE dignitaries. The Project

consisted of several phases:

e NRAP: October 1989 — October 1991

e NRAP: October 1991 - April 1992 (budget-neutral extension)
e NRAP 2a: July 1992- July 1995

NRAP 2b: July 1995- July 1997

NRAP 2c: July 1997- July 1999

NRAP 2c extension: July 1999-November 2000.

Main project activities

The Project had two main activities: work on technical aspects of drainage and the
development of a participatory approach to drainage. NRAP started by assisting
IWASRI with purely “technical” drainage work in 1988 and maintained a technical
component until the closure of the Project. After the review of October 1994, the
Project was asked to make a “shift of things to people” and decided to start
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patticipatory drainage development. This effectively started in May 1995 and was the
Project’s focus from then onward.

Technical lessons learned and impact of research

The technical lessons learned include findings on the issue of (i) envelope materials
(tield and laboratory); (i) drainage design with computer simulation (field and
laboratory); (iil) drainage design critetia; (iv) salinity measurement by magnetic
induction; (v) interceptor drains; (vi) groundwater approach to drainage design; (vii)
operation and maintenance of drainage systems; (viii) benefits of shallow drainage;
(ix) use of poor quality waters for crop production and reclamation.

Although it will always be difficult to quantify the direct benefit of research in monetary
terms the Project has demonstrated that millions of US$ could be saved due to the
findings. An example of this is the first-ever inclusion of a research phase in a World
Bank assisted irrigation and drainage project (FESS). The IWASRI research results led
to a saving of about 20 M US$ for the intetceptor drainage part of the project (including
related water management wortk). As well, the gradual decrease in field drainage design
dischatrge has saved enormous expenditure for Pakistan, in the order of hundreds of
millions of Rupees (millions of USS).

Participatory drainage development: lessons learned

A participatory drainage development programme can indeed generate positive results:
the area of land within the pilot area that suffered from waterlogging or salinisation has
decreased, and an increase in agricultural yields was measured. Farmers can effectively
participate in programs to develop on-farm drainage systems and can assume
responsibility for operation and maintenance.

Farmers appear to be ready to pump water for irrigation, but they are not — yet — ready
to pump continuously for drainage (water table control). Also, farmers appear to prefer
a covered drainage system above a system with open canals. The reason is that in this
case less productive land has to be sacrificed.

To prepare farmers to take the full benefits of the new system proved to be difficult.
Part of the explanation is believed to be that the farmers of the pilot area, as 1s the case
with farmers in this part of Pakistan in general, live in castes ot are divided because of
conflicts. The kind of co-operation, mutual trust, and even solidarity that is required to
manage a drainage system as a community was an obstacle. Another explanation is
economic in nature: farmers may have felt that their investments in the system would
not pay themselves back.

Detailed information about the communities of farmers appeared to be essential in
order to understand such things as the co-operation of groups of farmers and the
distribution of project benefits. It further became clear that setting up farmers’
organisations is best started with agreeing on tasks to be executed by the farmers first.
In second instance agreed pattermns of cooperation can-be formalised. Also, the Project
proved again that working with Social Organisers is very effective.
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Project achievements

The Project has achieved tesults on each of the fields in which it has been active.

It has been instrumental in assisting INWASRI to become a nationally and
internationally recognised centre on waterlogging and salinity research. This was
achieved through quality publications and research papers. Papers were presentated
at national and international workshops, and articles were published in national and
international journals.

IWASRTI’s staff benefited from the on-the-job training, attachement training, and the
formal training courses that the Project organised. IWASRI staff has improved
capacities to write proposals, to undertake research, and to report on findings.
I\WASRI staff has also acquired skills to work with farmers.

The technical research was conducted jointly and mainly in two large, on-going,
drainage implementation projects, the Fourth Drainage Project (FDP) and the
Fordwah Eastern Sadigia (South) Irrigation and Drainage Project. The joint research
effort has been very worthwhile and the results are tangible, in terms of
recommendations towards control of watetlogging and salinity, as well as in terms of
human resoutces development. The obtained research results have had a far-reaching
impact on the implementation and cost of those projects, but also on the planning and
design of other future investment in the water infrastructure. Although realising that
potential savings, in hindsight, as well as actually saved expenditure by more informed
planning and design, is not cash in hand, I\ ASRI research has shown that it is valee for
n011¢).

The Project has contributed to a better understanding of participatory drainage
development. It has shown that detailed insight into the social fabric of farmers’
communities, in particular regarding castes and conflict groups, and the relative
access that households have to productive resources of land and water, is essential to
the success of a project.

The Project has achieved the installation of an on-farm drainage system in the pilot
area. It has also achieved the organisation of farmers to operate and maintain this
system. It is added that the system is used to irrigated fields with, and not yet to
“continuously” drain away excess watet.

Nevertheless, a lot of site-specific, practical research on engineering, social, socio-
economic, and environmental issues is still needed to find ot improve practical and
economically feasible solutions for the pressing problems in land and water
development.

Constraints

The Project experienced delays in formal approving of extensions. The extensions
were necessary in order to continue a process that had been started. The delays in
approving extensions caused uncertainty whether the Project would be continued,
and consequently disruptions in the field work occurred.
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Another constraint was the complex sociological condition of the community of
farmers in the pilot area. This made organising farmers into a farmers’ drainage
organisation relatively difficult.

A constraint that the Project faced when the participatory drainage development
program was implemented concerns the limited quality of expertise in the social
sciences that the Project could rely on. This includes the social expertise that was
recruited at the local market.

Recommendations
Several recommendations result from the Project:

e Itis important to choose with care in which ministry a project should be placed;
the advantages and disadvantages of each choice should be mapped, and
following a choice, solutions should be worked out to overcome the
disadvantages

e A drainage research project, also if it plans to undertake participatory drainage
development, is best placed within WAPDA

® The fact that participatory drainage development is relatively new and a longer
term activity should have consequences for commitments of both funding and
implementing organisations

e Care must be taken to select staff consisting of people with a background in
drainage and people with a background in rural sociology. Experts of both fields
of expertise should be trained in the basics of the other field of expertise

¢ In case of a pilot project, careful selection of the community of farmers with
whom to work is important. Selection criteria should be formulated in such a way
that a willing community is selected, and that the technical complications are
minimal or at least manageable

® A survey to learn the social and socio-economic conditions of the community
with which the project will work should be undertaken at the beginning of a
project

e DProject management must take special steps to ensure that contacts with farmers
are not only frequent and transparent, but also consistent

¢ When organising farmers into a farmers” drainage organisation, the proper
sequence is to agree on the tasks that they are responsible for first, then to leave
it to the farmers to organise the tasks, and finally to formalize the organisation
structures that they have developed

® DProject plans should foresee in the fielding of Social Organisers

Financial aspects

The Project ran from 1988-2000. It was financed by the Government of the
Netherlands and the Government of Pakistan. Farmers of the Bahawalnagar pilot
area contributed to the participatory drainage development program that was
executed on their fields, with cash, labour and other resources.

Staffing was the most important budget category followed by procurement and

investment, training and operational costs. Training became a mote important
category after 1995. Staffing expenses decreased after that year.
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Conclusion

The results and achievements in this document were obtained through the work of
many dedicated engineers and scientists, as well as office and field staff. The credit of
the project goes to all of them.

If the lessons learned at IWASRI could be easily applied over larger areas, the impact
of the work would be tremendous. However, there can be no “blanket” application
due to the nature of watetrlogging and salinity control. Unlike eg with electrification
of villages or installation of drinking water supply, where there is neither influence
from the hydrology nor the prevailing topography or climate of the area where it is
installed, the implementation of drainage requires solutions that are tailored to local
conditions. The continued study of cost-effective, and technically, socially and
environmentally viable solutions to combat waterlogging and salinity is urgently
required.

The joint research effort has been very worthwhile and the results are tangible, in

terms of recommendations towards control of waterlogging and salinity, as well as in
terms of human resources development
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1 General information and background

11 Introduction

Pakistan’s agriculture sector and its economy are closely interlinked as the economy is
mainly agriculture based. Talking about agriculture in Pakistan 1s almost on par with
irrigated agriculture, as 80% of the arable land is irrigated. The economy thrives when,
for instance, the rains are on time (and propetly spaced), when a good cotton crop is
followed by a good wheat crop, when there are no major crop diseases, and so on. The
country is endowed with two main natural resources: land and water, which should be
managed such that productivity is retained at all times. If the agricultural output is low,
the country has to impott a range of commodities. In 1997, for example, the country
imported 4 million tons of wheat, edible oil costing some US$ 950 million, sugar worth
about US$ 300 million, and othet agricultural products for about US$ 200 million. A
total import bill of nearly US$ 2 billion.

In the light of the above, it is not surptising that about 75% of the population is directly
or indirectly dependent on agriculture and about half of the GNP directly or indirectly
related to the agticultural sector. This sector suffers dearly from waterlogging and
salinity problems. In April and June, the area of land in Pakistan with a water table
within 5 ft of the soil surface varies between 1.5 and 3 million ha. Furthermore, Pakistan
has almost 6 million ha of salt- affected lands, of which about half is found in the canal
irrigated area. An area of 2 million ha is reported abandoned because of severe salinity.
Solil salinity causes a 25% reduction in production of the main crops of Pakistan.

These facts illustrate that problems of waterlogging and salinity are not just agricultural
problems, but that they do affect the country as a whole and ultimately the social fabric
of Pakistani society. The Government of Pakistan (GoP) is dedicated to confronting the
problems. GoP, in its 8th Five-Year Plan (1993-1998), has allocated a huge sum of
money, namely, Rs. 38 billion, for investment 1 drainage, of the Rs. 55 billion reserved
for the entire water sector.

1.2 The making of IWASRI

To counteract the waterlogging and salinity problems, the Ministry of Water and Power,

under the umbrella of WAPDA (Water and Power Development Authority), and with

assistance from the UN, established the International Waterlogging and Salinity

Research Institute, [WASRI, in 1985. The institute was situated in Lahotre, Punjab. The

initial objectives of TWASRI wete:

¢ To draw up, and keep current a research agenda with priorities responsive to
development needs

¢  To manage research through existing research institutes and allocate available funds

¢ To mobilise and organise foreign donor support for research
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e To assist in the upgrading of existing research institutes by providing expertise,
equipment and traming facilities

¢ To develop and maintain a network of information on waterlogging and salinity for
all researchers

® To establish links with national and international organisations dealing with
waterlogging, salinity and related problems

e  To apply research results in the field

IWASRI’s mandate has evolved over the years but its intentions and functions have
remained largely the same. In shott, the two broad functions of IWASRI are to co-
ordinate and to conduct research on waterlogging and salinity in Pakistan. End-users of
IWASRDT’s research include farmers, planners and designers of measures to combat
waterlogging and salinity, water policy makers, national research mstitutes, and the
drainage installation industry.

1.3 The making of NRAP

The Netherlands Research Assistance Project, henceforth referred to as the Project,
was a collaboration between IWASRI and the International Institute for Land
Reclamation and Improvement, ILRI. ILRI is based in Wageningen, the Nethetlands.

ILRT’s involvement with drainage in Pakistan started in the early 1970s when, at the
request of the GoP, support was given to the establishment of the Drainage and
Reclamation Institute Pakistan, DRIP, located in Tando Jam, near Hyderabad. The
co-operation between DGIS and DRIP ended at the end of 1985. The institute was
later renamed Drainage Research Centre.

From October 1984 until 1992, an ILRI staff member participated as drainage
specialist in joint IDA/ ODA/ DGIS supervisory missions of the Dyainage IV
project. The IDA project was co-financed by ODA (UK) and DGIS, who provided
10 million pounds sterling and 10 million Dutch guilders, respectively. The Dutch
contribution was meant for procuring drainage machinery.

In May 1986, the Netherlands Government Setvice of Land and Water Use requested
ILRI to assist in the preparations of an identification mission in early November of the
same yeat. A conclusion arrived at was that TWASRI filled a need and that its work was
of considerable urgency. It was stated that, after the initial delays, the institute was fully
ready to receive technical assistance and that it should also establish links with similar
institutes abroad. Latet in November 1986 the Ministry of Foreign Affairs in the
Netherlands sent a “Land and Water mission” to Pakistan, to “identify a nationally
coherent package of problem-otiented projects for land and water development, with a
view to long-term, programmatic co-operation”.

In January 1988, DGIS again fielded a mission to Pakistan. This mission identified “the

objectives and tasks of a multidisciplinary research programme, to be co-ordinated by
IWASRI, for the study of waterlogging and salinity control, with extra attention for
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drainage engineeting, groundwater hydrology and land reclamation”. The mission also

drafted a detatled proposal for a joint Pakistan-Netherlands project to assist IWASRI.

This was to become the NRAP project. The stated activities included:

e  Improvement of selection criteria for surface and sub-surface drainage systems

e  Development of a water and salt balance of the unsaturated zones to determine the
optimum depth of the water table for various soil types

e  Determine the impact of itrigation on waterlogging and salinity on various soil
types

e  Development of an environmentally-safe method to dispose of saline effluent from
tube wells and drain sumps

e  Strengthening of the library and documentation centre

e Tramning

A deliberate choice was made to place NRAP within IWASRI. This strengthened the
relationship with WAPDA, the government agency responsible for development of
drainage in Pakistan, as IWASRI is part of WAPDA. However, WAPDA does not
have an Extension Wing such as the Ministry of Agriculture. Hence, WAPDA had
no prior experience with nor the capacity for direct dealing with farmers. Neithet had
IWASRI. The contacts with the farmers would probably have been much easier had
the Project been set up within the Ministry of Agriculture, but then the impact on the
national economy and the Water Resources Planning Unit in the Ministry of Water
and Power would have been almost nil. Fortunately, several of the IWASRI staff
were farmers themselves, or at least came from a farming background, and were able
to develop the attitude required for their work within the joint IWASRI and NRAP

activities.

‘The Project became operational on 29 October 1988, with the arrival of the team leader
and the itrigation/drainage engineer in Lahote. The objectives of the Project changed
from phase to phase and are described in chapter 6. On 21 November 2000, a Closing
Cetemony was held at IWASRI attended by WAPDA and RNE dignitaties.

1.4  Characteristics of the project areas

When in 1988 the plan was drawn up for research assistance (NRAP) to IWASRI, the
decision was made to first focus on the Drainage IV project, ie the Fourth Drainage
Project (FDP). This was a project that received World Bank assistance, formally known
as “Lower Rechna Doab Remaining”, and located near Faisalabad.

Later, around 1992, a second phase of the Project was agreed upon between GoN and
GoP (for details see Chapter 6). This second phase ran from 1992 t01997, with detailed
activities agreed for 1992-1995 along similar lines as in the first phase. It was decided
that research in Drainage IV (or FDP) would continue, although first priority should be

given to the Fordwah Eastern Sadiqia (South) Irrigation and Drainage Project area
(FESS), in the south of the Punjab.
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The FESS project was a unique project, in the sense that it was the first World Bank
assisted project that, at the strong desire of Pakistan, included a research phase. An
nitial design of the drainage system of the area amounted to a total cost of 200
million US$, which was considered too much by many involved parties. Following
this, the FESS project was reformulated to a 50 million US$ project. In phase I of
the reformulated project obvious measures (such as surface drains) would be
installed, and research (on e.g. lining, interceptor drains, groundwater study) would
be carried out to improve on the planning and design of further investment in
infrastructure. This had never been done in a World Bank assisted project and
proved to be very effective.

In 1995 a third project phase to last until 1997 was agreed. The Project would start a
participatory drainage development programme in a pilot area. An area was chosen
close to the FESS area because of the wide range of ongoing activities in the FESS area,
which was considered to be an advantage. The choice was deliberately made to work
just outside the confines of the Wotld Bank project: TWASRI and NRAP wished to
remain independent and free to adjust the programme as required.

WAPDA’s attaches importance to research, and thus IWASRI was involved in many
ongoing and planned drainage and irrigation projects. IWASRI and NRAP focused on
FDP, FESS, and the atea for the patticipatory implementation of a drainage system. Still
other areas received attention when needed. All activities were restricted to Punjab. Sites
in Sindh were not chosen for NRAP work. In Baluchistan and the North-Western
Frontier Province drainage problems were considered to be limited, relatively speaking.
All the main areas whete joint IWASRI and NRAP work took place wete part of the
Punjab and concemed drainage projects in the vast irrigation system of Pakistan, the
largest contiguous system in the world covering an area of 16 million ha.

Several key characteristics of the above project areas are listed as follows:

¢ A poor rural population inhabits the area. When a farmer once was asked about his
definition of a rich farmer, the answer was: “Someone who can have three meals a
day”

¢ The climate is of a monsoon type, with the main rainfall in the three monsoon
months (typically July through September). Rainfall in the other months is erratic

¢ The land of this irrigation system, constructed in the vast Indo-Gangetic Plain, is
very flat, with a slope of a “foot per mile”. Drainage water needs to be pumped

¢ The subsoil of the Indus Basin s basically sandy and very permeable up to great
depths (hundreds of metres)
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1.5  Structure of this report

In addition to this introductory chapter (Chapter 1), this report contains four
chapters in which the work is described, and four chapters which discuss
management aspects. The chapters in which the work is described are Chapters 2
through 5. The chapters that contain management information are Chapters 6
through 9.

The Project can be divided into a period during which research was carried out on
predominantly technical issues and a period when the emphasis was on the
participatory drainage development programme. Results of these different research
orientations are described in two chapters. Chapter 2 is on technical drainage issues.
Chapter 3 describes the participatory drainage development programme. Because the
participatory drainage development programme is the most recent and least
documented project activity it receives more attention in this report.

The Project was foremost an institutional development project. The activities with
regard to this aspect are described in Chapters 4 and 5. Chapter 4 describes activities
to strengthen IWASRI as a research and co-ordination institute, and Chapter 5 is
about the training programme of the Project.

Chapter 6 bears the title ”organisation of the Project”. It deals with the evolution of
the Project, which is basically an account of the six phases that the Project went
through or that were planned, mainly triggered by conclusions of different review
missions. Chapter 7 focuses on what was achieved during the 12 years of the
Project’s existence and on the constraints experienced. The following chapter is
devoted to the financial aspects (Chapter 8). It provides insight into the costs of the
Project from year to year, as well as the costs per budget category. Finally, Chapter 9
gives a list of the items handed over to IWASRI at the time that the Project was
formally closed, in November 2000.

Detailed information on specific subjects is provided in annexes.
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2 The technical research programme

21 General

NRAP started by assisting IWASRI with purely “technical” drainage work in 1988
and gradually shifted towatds a wider focus from 1 June 1995. Nevertheless, the
Project continued to maintain a technical component. This chapter summarises the
results of the “technical” work, presents the benefits of research in monetary terms,
and discusses the impact of this research on both the national economy and the
planning of water infrastructure investment.

As Section 1.4 explains the Project work was mostly done in or near areas where
improvements to the irrigation and drainage system were being implemented. This
choice enabled a constant and close link between requirements in practice and
research work.

2.2 Summary of research results

The research results for the following subjects are presented here:
Envelope materials (field and laboratory)

Drainage design with computer simulation (field and laboratory)
Drainage design criteria

Salinity measurement by magnetic induction

Interceptor drains

Groundwater approach to drainage design

O&M of drainage systems

Benefits of shallow drainage

Use of poor quality waters for crop production and reclamation

Two subjects might be missed here. With the benefit of hindsight they should

probably have had more attention in the joint research programme:

e  Surface drainage. When the Project specifically included the topic in its
programme for research in the framework of the FESS project (1995), the delays
in construction of the surface drains obstructed the early manifestation of
overall lessons

e  Cost of drainage. Various drainage systems can be implemented in areas
suffering from waterlogging and salinity. The difference between cost of
investment and cost of operation and maintenance (recurrent) should be taken
into account when deciding on a certain system

Below, ate the conclusions and sub-conclusions of the Project’s technical research
programme:
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Drain envelopes

e DPrevious standard design rules for granular (gravel) envelopes did not apply for the
very fine soils of the Indo-Gangetic plain

e Subsequent IWASRI-NRAP research led to refinement of the design standards for
the soils encountered in large parts of Pakistan

¢ Field experiments showed that geo-synthetic envelope materials can successfully be
applied to replace the usual gravel envelope matetials in the prevailing soil
conditions, when propetly designed and installed

e Use of synthetic envelopes results in: (1) less material costs compared with gravel
envelopes; (2) reduced construction costs because installation is faster; (3) less
logistic problems; (4) easier quality control of pipe-laying

Model approach to field drainage design
e Planners and designers of drainage systems refused to use computer studies for
field drainage design for various reasons including:

*  Data requirement and related time duration of the study

*  Discrepancy between field situation and model schematisation

¢ The model approach to field drainage design can, however, be useful to:

*  Evaluate drainage systems to possibly improve issues such as: (1) choice of
drain depth; (2) finding improvements to scheduling of irrigation water
supply (eg in times of water shortage); (3) finding the effect of different
depths of the water table on cropping conditions in the field. Work such as
this is usually done post-construction, but naturally the results are available
for future incorporation in designs

*  Prediction of long-term effects on soil salinity by simulating management
alternatives over periods of, say, 10 years or more

Evaluation of pipe drainage systems

¢ Field drainage design discharge (sub-surface drainage) could be lowered from an
initial 3.5 mm/d to 1.5 mm/d as a starting point

e Itis not possible to calculate a field drainage design discharge: drainage remains
an art and a science. However, it is possible to calculate a ”drainable surplus”,
which is the amount of water that has to be evacuated out of an area to prevent
an excess of water

e  Operation and maintenance of drainage systems that have been designed up to
now is not satisfactory (eg lack of an outlet or difficulty with prolonged
pumping). This sometimes led to inconclusive results from trial sites

e Installing field trial sites without a functional disposal system is of no use

¢ In certain locations it proved impossible to drain seepage areas just adjacent to
canals, even with narrow spacing

® Re-use of drainage water can be detrimental due to its doubtful quality (classes:
marginal /hazardous) although water shortage may compel farmers to use it.

¢ Evaluation of the FDP yielded lessons about the spatial variability of drainage
needs under conditions prevailing in the Indus plains: a highly permeable,
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phreatic aquifer (this is dealt with under the lessons learned through the
IWASRI-NRAP groundwater studies)

Drainage design under conditions prevailing in the Indus plains with a highly
permeable, phreatic, aquifer (with kD values > 5000 m’/d) differs significantly
from drainage under low k conditions. Under high kID conditions drainage is a
morte “regional” phenomenon, and the sub-surface drainage system should be
strategically located instead of being installed “blanket-wise”

Impact of pipe drainage systems

Although more expensive, pipe drainage systems seemed to be better for the
environment than tubewell drainage systems (especially in saline groundwater
conditions). Generally, the shallow groundwater quality in pipe drainage systems
was observed to improve (or at least remain constant), unlike the deep
groundwater quality. In areas drained by tubewells the effluent quality tended to
become worse, except near canals

Evaluation of the FDP pipe drainage system revealed both “technical” and

’socio-economic” benefits as follows:

8 Technical: (1) controlled the water table; (2) decreased soil salinity; (3)
increased crop yield (wheat and sugarcane); (4) decreased area abandoned
land; (5) increased cropping intensity

*  Socio-economic: (1) increased income, with households in non-saline areas
better off in terms of assets (refrigerator, sewing machine, etc.); (2)
improved situation for women, landless and tenants (livestock conditions
also improved); (3) decreased workload for women; (4) schooling of
children (aged 5-15 years) was significantly higher in non-saline areas than
in saline area, with boys better educated than gitls; (5) improved drinking
watet quality in the villages where the drainage system works continuously;
(6) re-immigration towards the farms after reduction of waterlogging and

salinity

Operation and maintenance of drainage systems
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Although farmers might be ready to pump for irrigation, they will not pump
“continuously” for dramnage

Effluent from drainage systems are usually pumped into the surface drainage
system, which often do not function properly due to lack of proper maintenance
Operation and maintenance problems imply that drainage benefits as expected at
the time of design cannot be fully achieved

Implementing drainage when the operation and maintenance is not secured is of
no use.

In Pakistan, the role of the surface drainage system in groundwater drainage is
sadly neglected

A choked surface drainage system leads to waterlogging

The initial cleaning (desilting) of the open drainage system of FDP led to a
significant groundwater table drop ’
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EM38 instrument to measure soil salinity

Up to now, the calibration of the EM38 instrument is cumbersome and time-
consuming. Moreover, it seems that the accuracy of calibration is not to the
satisfaction of all scientists. There is opportunity for improvement

The EM38 instrument can be successfully used for determination of EC, of soils
between 0 and 150 cm below soil surface. The instrument measures an EC_ or
apparent salinity, that has to be converted into EC, through the calibration of the
instrument

The EM38 insttument can be used for pre- and post-project monitoring of soil
salinity in reclamation projects in the shortest possible span of time without
involving large financial resources

Effectiveness of interceptor drains

Interceptor drains in the flat plains of the Indus do not significantly reduce the
drainage requirements (ot in other words, cannot prevent the need for the
installation of a drainage system)

Installation of such interceptor drains would also lead to excessive operation costs
The effects of such interceptor drains, therefore, do not justify the large
investments involved

Interceptor drains do not at all intercept seepage when the canal water body is
not “connected” with the groundwater, as was obsetrved in vatious locations (in
CRBC, FESS, and LBOD, where under such conditions, the drains just act as
“regular” drains, discharging from the groundwater)

Because interceptor drains induce seepage (when the canal water body is
”connected” with the groundwater), the induced seepage part of the volume
pumped at the sump should at least be pumped back into the canal to prevent
(additional) suffering for tail-end farmers

Before making a design the following should be investigated: (1) lithology of the
soil; (2) hydraulic conductivity testing (at proper depth); (3) seepage flow lines;
(4) groundwater level just next to the canal.

Lessons from related studies

In the design of drainage systems to control waterlogging such as described, rule-
of-thumb is often used to quantify the seepage from canals, which can be
misleading

Measurement of seepage in FESS showed how impossible it was to reduce the
drainage requirement by recharge reduction measures such as interceptor drains
and lining of canals: the seepage was too low. Measurement of the seepage
before the installation of the lining would have prevented a lot of unnecessary
expenditure

Groundwater approach to drainage design

Application of the groundwater approach, as an addendum to drainage design,
enables the detection of spatially varying drainage needs
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e The "tuning” procedure that is part of the developed approach provides a yardstick
to check on the rule-of-thumb used to estimate recharge from rainfall and the
irrigation water supply system

Drainage-related water management

®  One should forget about crop-demand based supply of canal irrigation water in
Pakistan

Benefits of shallow drainage

e In areas with acceptable groundwater quality, shallow drainage will reduce the
volume of drainage effluent, reduce the need for irrigation water supply, and will
also reduce the cost of installation

Lessons on the use of poor quality water for crop production and reclamation
e Saline and saline-sodic water can be used to supplement canal water deficiencies
without the use of any amendment, provided that sufficient leaching water is

guaranteed

e Saline-sodic alkaline waters can be casually applied to augment the canal water
deficiencies if sufficient amendments are added and leaching of excessive salts is
guaranteed

¢ Matrginal and hazardous water can be used on salt-affected soils for reclamation if
gypsun ot organic matter and leaching are applied

e Use of sulphuric acid as water amendment appears uneconomic and hazardous
to a farmer’s health

The research undetlying the above conclusions is described in IWASRI publication 226.

2.3 Benefits of research

It will akways be difficult to quantify the direct benefit of research in monetary terms.

Nevertheless, IWASRI with the Project felt the need to address this issue and attempted

to calculate it:

e For Drainage IV, potential savings of about US$ 1.8m were estimated for the use
of synthetic drain envelopes

¢ Measurement of soil salinity with the EM38 instrument greatly improves quality
of monitoring, and saves time, labour, as well as costs

e Estimation of potential benefits of improved drainage design amounts to
approximately Rs 100m (US$ 3.5m) for Drainage IV (see also under Section 1.4,
The FESS project ...)

e The interceptor drainage part of the first-ever inclusion of a research phase in
FESS (including related water management work): the savings are curtently
estimated at about US§ 20m

¢ The gradual decrease in field drainage design discharge meant enormous savings
for Pakistan, in the order of hundreds of millions of Rupees (millions of US§)
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The potential and realised benefits or savings of the research are summarised in

Table 1.

Table 1. Summiary of benefits and savings as a result of research

Subject of study (Potential) benefits and savings

use of synthetic drain envelopes FDP: potential savings USS 1.4m

Measuring soil salinity with the EM38 not yet estimated financial benefits, but greatly improved

Instrument quality of monitoring

Improved drainage design [FDP: potental benefits approximately Rs 100m (USS
3.5m)

Interceptor drainage and related water FESS: savings of more than USS 20m

management research

Lower field drainage design discharge Pakistan: hundreds of millions of rupees (millions of USS)

2.4  Impact of research on the national economy and planning of
water infrastructure

Pakistan allocates billions of Rupees for investment in improved land and water
management. The experience of IWASRI has made it clear that a modest investment
mn research can yield substantial benefits. This does not automatically imply that
research will make the required efforts cheaper, but the investments will be more
effective and motre sustainable, directly targeting whatever areas are in need of
investment.

The Fordwah Eastern Sadiqia (South) Irrigation and Drainage project is unique
because it is the first-ever project that started with a research phase in which obvious
improvements were implemented in the area, but also allowing investigation of the
effectiveness of certain measures, and the necessity for these measures. This led to
great advantages because it prevented ineffective or unnecessary investment.

Research results on the benefits of interceptor drainage for reduction of drainage

requirement have been achieved within the framework of the first phase of the FESS

project, for instance. The impact of the FESS research results included:

¢ Considerable adjustment of the plans for the lining and interceptor drainage
component

¢ Re-evaluation of the design of the sub-surface drainage field trials in the light of
the research findings and construction problems

¢ Identification of the areas in urgent need of drainage

The “groundwater approach to drainage”, as developed in the Drainage IV work was
applied in FESS. The measurement of groundwater levels led to the identification of the
areas most urgently in need of drainage. Once the model is calibrated, simulations with
changes in rechatge from canals due to implementation of lining and/or interceptor
drains would quantify their respective impacts on the groundwater table for a season
and for the long term. So far, the water table in FESS did not seem significantly
influenced by the lining that was constructed.
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Results of the groundwater study, together with the sub-surface drainage trials will yield
guidelines and recommendations on whete and how to install the actual drainage system

in the area. This work will lead to installation of a limited, effective, drainage system
only in those areas where it is most urgently needed.

The approach chosen for the FESS project is extremely useful because it makes a
project more flexible. Issues not considered duting the planning of the project, for
whichever reason, can be accommodated relatively easily. The future operation and
maintenance of the FESS drainage system may setrve as an example. This was not an
issue at the start of the project, even in the Integrated Research Plan. However, the
experiences in the project area, as well as elsewhere in Pakistan, led to a ”Social Unit”
that worked to involve farmers in the several phases of the installation of a drainage
system: planning, design and construction.

2.5 Concluding remarks

These are a few concluding remarks :

e  Research in ongoing projects can have a far-reaching impact on the

implementation and cost of those projects, but also on the planning and design of

other future investments in water infrastructure

e  With hindsight, realising that potential savings, as well as expenditure actually saved

by a better design, is not cash in hand but va/ue for money as TWASRI research has
shown '

e Alot of site-specific, practical research on engineering, social, socio-econommic, and
environmental issues is still needed to find or improve practical and economically-

feasible solutions for the pressing problems in land and water development
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3 The participatory drainage development programme (1995-2000)

31 General

NRAP was evaluated by DGIS in 1994 and a Workshop on Patticipatory Development
in Drainage followed in May 1995 in accordance with the recommendations made. The
workshop resulted in the planning and implementation of action research on
participatory drainage development. A pilot area was selected where an on-farm
drainage system would be designed, constructed and prepared for operation and
maintenance, with the participation of the ultimate beneficiaries of the system: farmers
whose land would be drained.

The objectives of the participatory action research were:

¢ To develop and implement an on-farm drainage system with participation of the
beneficiary farmers

¢ To ensure that the beneficiary farmers operate and maintain the drainage system
after completion of the project

The strategy to achieve the objectives consisted of three main components. First and
most important was the development of a drainage system with the active participation
of farmers in a watetlogged and saline pilot area. Second, was a desk-study to formulate
the incorporation of non-technical issues into mainstream drainage research, which
included the identification of research institutions and researchers with whom IWASRI
could link up to institutionalise the incorporation of non-technical issues. The third
component was a social impact assessiment of an implemented sub-surface drainage
system to document the impact of drainage on issues as: poverty, workload and status of
women, health, environment, quantity and quality of potential re-use water and out-
migration. Later an impact assessment survey was deemed necessary to complement the
base line survey that was organised in the pilot area.

To further develop the method on participatory drainage development, an extension of
the project was planned in the Provinces of NWFP and Balochistan. Several missions to
these provinces culminated in December 1998 in a project proposal. The mission

report, a joint effort of IWASRI and ILRI, although well received did not materialise in
the envisaged extension because of the political developments in 1999 (see Section 6.3).

As early as the planning stage of the action reseatch, it was acknowledged that the
hydrological boundaries of an aquifer do not usually coincide with the territorial
boundaries of a community. This was something that would complicate organising
farmers into Farmets’ Organisations for drainage purposes, also in view of the
prevailing social pattern. Obviously for the need for communally developed and
accepted solutions were required to realises:

e Co-operation between different classes (landowners, tenants, share-croppers)
e Co-operation between different kinship groups
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¢ Co-operation between members of different villages

e Co-operation between farmers of different watercourses

Active involvement of line agencies and an NGO was considered important. The long-
term perspective and assistance needed in developing the participatory approach to
drainage was not concurrent with the short-term life of the projects of the main
IWASRI donors, the GoN and UNDP. When the Project started this component in
1995, it had only funds to last till mid-1997.

NRAP entered into a partnership with an NGO by the name of Action Aid Pakistan
(AAPK), that had long-term prospects with probable sources for long-term funding.
Embarking on a participatory process with a local community without sustained
assistance throughout that process was believed to be socially unacceptable.
Nevertheless, collaboration with the NGO was terminated halfway during the process.

The Project implemented a participatory action research.

For the pilot study, action research was defined as a type of research in which each step
or activity provides new insight in the situation, circumstances and conditions that the
actors need to deal with. Based on the experience acquired, the next step in the process
can be determined more precisely. Concurrent with action research is a process
approach, indicating a step-by-step approach in which no blueprints are followed.
Process documentation — the activity to desctibe events immediately after they have
talien place, with the objective to apply lessons in subsequent steps — was an essential
dimension of the action tesearch program of the Project.

Participation is interpreted as a process through which stakeholders — read: farmers —
influence and share control over development initiatives and the decisions and resoutces
which affect them. In the participatory action research of the Project, the farmers of the
pilot area were involved in all activities that were undertaken during the research, like
site selection, research, design, implementation, and operation and maintenance.

As the field activities were concerned, the most important milestone was the
construction of the sub-sutface drainage system in April-May 1998. This was done with
the help of a large drainage pipe installation machine, marking the end of the
preparation phase and the beginning of the operation phase of the participatory
drainage development programme.

It is not really possible to pinpoint a milestone in institutional development. It could
have been the decision not to continue working with the NGO AAPk when it became
clear that their village-broad approach did not suit the needs of the more area-focused
drainage development programme. This decision taken late in 1997 was a difficult
moment for the Project. Finally, a decision was made to work with IWASRI staff after
prolonged and unsuccessful attempts to recruit local consultants to take over the work
of the NGO AAPk. The IWASRI staff member who was selected to work with the
farmers was sent to special short courses to upgrade his knowledge in this field.
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3.2 Institutional setting

The Project intented to work with line agencies and at an early stage invited the co-
operation of a number of line agencies with offices in the district. The following were
the line agencies that were contacted: On-Farm Water Management (OFWM) and the
Directorate of Agticultural Extension (both of the Punjab Department of Agriculture);
Soil and Water Laboratory, Government of Punjab; and the Sadigia Division of the
Punjab Irrigation Department. Staff members from each organisation visited the pilot
area.

Staff of OFWM assisted in some of the data collection and analysis of the technical
surveys. The Agricultural Extension office delivered a training session on cotton,
sugarcane and fodder crops. The Fodder Research Institute in Sargodha was contacted
about a visit from farmers for exposure to improved fodder varieties. Although the
NGO AAPk also established contacts with line agencies these were not directly relevant
to the action research. The Community Development Organisation in Rehman Toghera
linked up with WAPDA and the Public Health Department in the district capital for a
long pending drinking water supply scheme - with success: the scheme was installed
shortly afterwards.

Co-operation with the line agencies was most intense at the onset of the action research
programme. Later, drainage issues dominated the Project’s agenda. Less intensive
collaboration during later stages can be explained by the fact that the line agencies
appeared to have limited financial means and therefore were not able to respond to a
demand for their services. For example, this appeared to be a problem for the
Agricultural Extension Service, one of the most potentially important line agencies in a
project of this kind. Further, OF\WM is a project and not really a line agency with a
long-term mandate, so it is limited to implementing project activities for which it
receives funding. These were not always congruent with the NRAP agenda. Finally, the
Irrigation Department has a mandate to provide irrigation services and is less interested
in on-farm land and water management: issues close to the heart of the NRAP project.
This made the Irrigation Department a less active partner in the Project than initially
anticipated.

3.3  Selection of the pilot area (research area)
Equipped with experience gained in the eatlier phases, the Project carefully formulated
the criteria for the selection of where the participatory drainage action research program

was to take place. This took shape in 1995. Table 2 lists the selection criteria and
explains each of them in shott.
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Table 2. Selection criteria of the pilot area for the participatory drainage development action research programme

Criteria Explanation
Drainage technical
serious waterlogging and salinity problems the Project took care to adopt an area in which the

farmers requested the assistance

topography and hydrology conditions cause a local | local solutions — interference in hydrological

problem situation - would have to be possible

(presence (future) of outfall drain low cost solution to evacuate dramnage water from
the pilot arca

possibility for temporary evacuation of the .| for as long as the outfall drain was not yet

drainage water constructed

availability of irrigation water for land reclamation | essential to reclaim land

purposes

sociol and institntional

drainage solutions manageable by the farmers farmers would take over the drainage system to be
developed

absence of dominating feudal families project wished to avoid risk of non-co-operation by
feudal families; Project wished to work for poorer
households

demonstrated willingness of local community and to enhance chances on success of activities
line agencies to co-operate

Besides topographical surveys, Participatory Rural Appraisals were held in 6 sub-
districts. The area that was eventually chosen was the large 112 ha Bahawalnagar pilot
area. Initially, the area chosen was even larger (150 ha), but the results of topographical
surveys and monitoring of ground water levels led to a delimitation of the atea. The
location of the area is shown in Figure 2. It is defined by two watercourses: watercourse
18 and 20, both branching off from the Yarwah Distributary.

One of the reasons why this particular research area was chosen was because of the
opportunity for disposal of drainage effluent into 2 main drainage system. There were
plans for construction of main surface drains in the area under the Fordwah Eastern
Sadiqia (South) Irrigation and Drainage Project (FESS project). And, one of these large
drains was planned to serve as outfall for the on-farm drainage system in the pilot area
through which drainage effluent could be disposed of by means of gravity. As the FESS
surface drain would not become operational before July 1997, permission was granted
to pump the drainage water into the Yarwah Distributary until then. Later it became
apparent that the FESS surface drain would probably not become operational for a
much longer petiod, or might never be constructed. At the time of closure of the
Project in November 2000, there was still no FESS surface drain. Farmers continued to
pump the effluent into the Yarwah Distributary or into a watercoutse.

In March 1996, the Project together with the NGO AAPk and line agencies held their
first meetings with farmers cultivating land in the selected area, during which solutions
for the waterlogging and salinity problem in the area were discussed. The farmers made
clear their willingness to participate, contributing labour and materials, but not cash as
their limited financial means did not allow it.

W
ro
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Farmers of three adjacent villages cultivate land in the area. The villages are called
Rehman Toghera, Nikka Bair and KKhawja Buksh Bodla. The greater majority of the
farmers totalling 92 live in Rehman Toghera. Four live in Nikka Bair and 3 in Khawja
Buksh Bodla. Most of these farmers are owners-cum-cultivators.

For a long period, it remained unclear where exactly the owners of land in the pilot area
— the target group of the Project — lived. Reliable data on land ownership appeared to be
difficult to collect. Existing records were not up-to-date and farmers were hesitant to
give information. When in 1998 an accurate land ownership map was prepared only
then did it become clear that farmers came from the three villages mentioned earlier.
The map was made by the NRAP Social Organiser who after having worked for a
considerable period with the farmers had apparently gained their trust.

The selection criterion concerning the absence of feudal families dominating social and
economic life was never challenged. All land was the legal property of small holders
living in one of the three villages.

3.4  Participatory drainage system design and installation

After selection of the research area, technical field surveys were conducted to establish
the main physical design parameters. This work took place in April and May 1996 and
the preliminary results of these surveys and ideas about possible drainage solutions were
discussed during a meeting in Rehman Toghera, in July 1996. A preliminary design for
the drainage system prepared by the Project was discussed in October 1996. The
designing itself was undertaken by the Project as it was too technical for the farmers.
The interests voiced by farmers during the village meetings were kept these in mind
during the design process, while the designs were discussed in detail and agreement
reached by those present. To reduce labour input — the initial idea was that farmers
would dig the trenches manually — the length of drains was kept to a minimum.

Farmers had a major say in determining the location of the sump. Land would be
required to build the pump house and only productive land was available. It took several
meetings with the farmers to decide on the exact location of the sump and pump house.
The Project drew up the design of the pump house, discussed it with the farmers and
adapted it to their mutual satisfaction .

Farmers were directly involved in the decision-making process that led to a more
elaborated design.

The initial agreement was that farmers would dig wide open drains through which the
soil would be de-watered. The plan was that after six months of de-watering, the
farmers would be able to dig to a depth of 1.5 m, install the sub-surface drain pipes and
close it up again. Experiments to test the approach were undertaken in March 1997 by
the farmers, and in April 1997 by the Project. The conclusion was that high
groundwater tables and serious subsoil instability made it impossible to dig deeper than
two feet. The alternative was to install the subsurface drainage system mechanically,
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which would obviously reduce the farmers' contribution. The Project and the farmers
agreed that the farmers would dig narrow de-watering trenches along the alignment of
the collector and the two ”de-wateting” drains to prepare the top soil for the weight of
the drainage machines. This involved less wotk than the digging of the trenches in
which the pipes would be laid.

Mechanical installation of the drainage system meant that a more elaborate design of the
system was feasible, and the extra costs of laying out a more dense network of sub-
sutface canals would be marginal. Moreover, the new design could include six more
laterals that would be easy to realise since all the land within the pilot area would now
benefit from the drainage system. The farmers were pleased with this development. The
new design made in the second half of 1997 also benefited those farmers who initially
thought not to benefit from the drainage system.

3.5  Farmers' contributions to the Project: the facts

The Project was in constant contact with the community of farmers of the pilot area
from the very first moment of the action research. Village meetings took place regularly
and there was direct contact with farmers and farmers’ representatives whenever
necessary. At first the contacts were maintained by the NGO AAPk. In a later phase,
the Project worked with a permanent representative in the Rehman Toghera village.
Contributions to the Project from farmers included the following :

e Assisting with data collection

¢ Providing unskilled and semi-skilled labour

¢ Cash payments

¢  Organising work and tasks

Farmers assisted with data collection in different ways. First to spring to mind was the
input that farmers or their representatives provided in the decision-making process.
Farmers were asked for their opinions on various details concerning the design and
implementation of the system, and later, the management thereof. They contributed
their knowledge of the local topography involving extra visits to the field, which they
also did with representatives from the Project. And they discussed and aired opinions
among other farmers about decisions that needed to be made.

Moreovert, farmers were asked to assist the Project in the taking of fortnightly
measurements in the observation wells that had been installed. The Farmers’ Drainage
Otrganisation appointed a member to do this.

Farmers’” unskilled labour was solicited to undertake many different tasks and at many
different moments. Thus, among other things, farmers helped with: the construction
and sinking of the sump; the construction of the pump house; the digging of the wide
open drains at an early stage of the Project; the digging of the de-watering trenches that
preceded the installation of the drainage system by machine; the covering of the
drainage pipes with straw to protect them from the sun; the wrapping and stitching of
synthetic envelope material around the pipes; the transportation of pipes and man-holes
to the site; and the clearing of trees along the alignment of the drains. Semi-skilled
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labour was required to operate the pump. After the pump had been installed, a farmer
capable of this semi-skilled task was appointed to operate it. Contributions in kind were
also provided for by the farmers. For example, two trolleys of dry soil were delivered at
the sump site .

The Project and the Faremers’ Drainage Organmisation had agreed that every
beneficiary farmer had to contribute Rs. 50 per acre towards the collection of sand for
the drain pipe envelope. According to this agreement, the farmers had to raise a total
amount of Rs. 13,600 ie 10% of the anticipated costs for sand collection.

Other cash contributions went towatds the costs of running the system, which included
the salary of the pump operator and the costs of running the pump. The system served
two functions: to lower ground water levels and to supply irrigation water. It was agreed
that the Project would bear the expenses of running the system for the first year of
operation. During this first year, farmers would set up the organisation for operating the
system.

Quite eatly it was agreed that the beneficiaries would eventually take over full
responsibility for the management of the new system, and also bear the full operation
and maintenance costs of theit drainage system. With the help of the Project, farmers
had already organised themselves in a Farmers’ Drainage Organisation (see Section 3.8)
to take on various tasks during the design and implementation period. Farmerts also
appointed and organised the payment of the expenses of the pump operator. And they
actually organised the operation of the system.

To lower the groundwater level, the drainage water has to be pumped from the sump.
As water is scarce, the farmers used this pumped drainage effluent for irrigation as well
and IWASRI could advise the farmers on the possibility to do so (which depends on the
chemical composition of the water). The farmers considered, rightfully, the drainage
system as a source of additional irrigation water and this form of “conjunctive use” is
applied at many locations all over Pakistan. The farmers in the pilot area agreed to pay
Rs. 30 per hour for pumping. This is approximately equal to all the costs involved.
Provided the demand for irrigation water does not exceed the capacity of the system,
irrigation water can be delivered directly to whoever pays the required amount. In other
words, itrigation setvice on demand is possible.

However, if there would be only pumping for irrigation, there may be periods in the
year when the groundwater would be too high for good crop-growth. In such periods,
the drainage system (the pump) has to be run regularly, to effectively lower the ground
water table in the area. For that, all (ot at least a majority) of the farmers in the area
should pay a certain amount to make effective drainage possible. The Project estimated
that the cost for this would amount to Rs. 300 per ha per year. Efforts to organise
farmers for this purpose wete still ongoing when the Project terminated. It was foreseen
that farmers would take time to find out the relationship between cost for pumping and
increased income due to higher yields.
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3.6  Farmers' contributions to the Project: interpretation

As can be seen, the farmers contributed in many different ways to their own drainage
system, without having any experience with the promised improvements in yield.
Nevertheless, the Project felt at different times that their contribution was less than
anticipated, and sometimes less than was agreed:

¢ Sometimes less than the agreed number of labourers showed up to do a job

¢ The money for sand collection was paid at a late moment and only 80% of the
required amount was collected

e System operation costs were not always available and not at the required moment
e The pump operator left his job from time to time, etc.

The Project applied different strategies to stimulate the farmers to contribute. These
included withholding payments once for the pump operation, which then convinced the
farmers to deliver their part of the bargain. Although these things happened, co-
operation between the Project and the farmers was never threatened.

Among the reasons for the lack of full commitiment on the part of the farmers is that
farmers learned that the Project would proceed with the development of the drainage
system, even if they would not deliver their input as agreed.

More importantly perhaps are explanations of a sociological nature. The farmers in the
Project area belonged to several interest groups. They had no leader, they belonged to
many different fractions in the village, some less inclined to co-operate with each other
than othets. The Farmers’ Drainage Organisation that was established did not suffice as
the instant solution to this problem. In the first Farmers’ Drainage Organisation that
was established, the different interest groups were not reflected in the structute of the
organisation. When later a new Farmers’ Drainage Organisation was formed, different
interest groups were reflected in the organisation.

Another explanatory factor was that the design and construction petiod lasted many
months so that farmers must have had their doubts as to whether the system would ever
be completed. In addition, the Project was not always — could not always be — consistent
in its plans. The design had to be altered, the installation by manual labour was not
possible, the machine took a long time to be organised and appeared not to be in
operating condition when arriving at the scene, etc. Some level of confusion will have
existed.

Also, on-farm drainage is a new concept in the region. Farmers did not know from
experience the advantages of having a well-designed, on-farm drainage system in their
fields. This has undoubtedly added to their wait and see attitude, rather than to their
need to actively participate in the realisation of the system.

Finally, farmers had been used to an irrigation infrastructure in the region that had been
provided to them by the government free of charge for decades. Now farmers were
expected to contribute with their own means. They must have had reservations about
that.
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3.7  Which farmers actually contributed?

One of the tasks of the Project was the recording of data on the cash and other
contributions from individual farmers, which included land ownership and the
qualitative aspects of farmer’s fields. The results give additional insight into the reasons
why some farmers co-operated more than others in the development of the drainage
system, the idea being that more contributions denoted more commitment.

The frequency with which individual farmers attended meetings or training sessions was
also recorded. This information was initially thought to be an indication of a farmer’s
commitiment to the Project. It became clear, however, that farmers did not attend the
meetings or training entirely by their own choice or because they wished to contribute
to the Project. Sometimes, they wete sent to meetings or to training sessions by other,
usually more influential persons, or they attended meetings because they were cutious.
Attendance rates were therefore excluded from the analysis to understand farmers’
motivation to contribute to the development of the drainage system.

As was said eatlier, contributions to the Project were in cash as well as in kind and in
labour. In order to make comparisons possible, contributions in kind and labour were
converted to Rupees: one man day of unskilled labour equal to Rs. 80 and one hour of
tractor utilisation equal to Rs. 100.

Project staff often discussed the reasons why some farmers appeared mote motivated to
participate than others. The following conditions were believed to play a role:

e A farmert’s total landholding

¢ A farmer’s landholding within the pilot area

e A farmers’ landholding outside and away from the pilot area

¢ The extent of waterlogging and salinity on plots within the pilot area
® The possibility to use drainage effluent for irrigation purposes

¢ Farmers’ occupations other than agriculture

e Conflicts between farmers

e Lack of leadetship among farmers, and

¢ Farmers’ attitude of dependence

Figures 3-7 provide information on the relation between area of land and level of
contribution to the product. All data were collected between September 1997 and
December 1998.
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Figure 3 shows that farmers with more land appear to contribute more to the Project
than farmers with less land. Indeed there is a positive relationship between total area
owned and level of contribution. The Pearson product correlation coefficient gives a
value of 0.6 indicating a fairly strong positive relation. The relevant details are shown in
Table 3.

Table 3. Relation between folal arca of land and contribution to Project activities

Total land- Number Contribution in Rs. (%)
Holding (acres) 0 1-250 251-500 > 500
<8.1 46 21 46) 18 (39) 4 30
8.1-16.2 30 17 (57) 8 (27) 5(17) -0
>16.2 23 5(22 4(17) 6 (20) 8 (35)

A closer look at ”land owned” and the area of land that a farmer has inside the pilot
area reveals an even stronger relation (the coefficient is 0.7). Table 4 provides the
details. Figure 4 is a graphical presentation of the same data.
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Table 4. Relation between area of land owned within the pilet area awd contribntion 1o Project outivities

Land owned Number Contribution in Rs. (%)
in pilot area 0 1-250 251-500 > 500
(acres)
< 1.8 55 35 (64 16 (29) 4 (7) - (O
1.8 -3.6 22 5 (23) 11 (50) 4 (18) 29
> 3.6 22 3(14) 3(14) 7(32) 941

The relation between land owned at some distance from the pilot area and level of
contribution is neither positive not negative (cotrelation coefficient: 0). The data from
which this is concluded are given in Table 5. Figure 5 expresses the same information.

Table 5. Relation between area of land owned away from the pilot area aud contribntion to Project activities

Land Number Contribution in Rs. (%)
owned away 0 1-250 251-500 > 500
from pilot area

(acres)
0 54 22 (41) 21 (39 7 (13) 4 (7)
0-<43 16 9 (56) 4 (25) 2 (13) 1 (6)
4.3 - < 8.6 10 8 (80) 2(20) -(0) -(0)
> 8.6 19 4 (2D 3(16) 6 (32) 6 (32)

The overall conclusion from the data above must indeed be that farmers with more
land, and in particular farmers with land within the pilot area, contributed mote in
absolute terms to the Project than farmers with less land.

Equally interesting is the relationship between the ”level of suffering from water
logging” and the ”willingness to contribute to the Project”. Are farmers who own land
that is seriously waterlogged more inclined to contribute to the Project than farmers
who do not or hardly suffer from water logging? To find the answer to this question we
operationalised the ”level of suffering from water logging” as follows:

moderately waterlogged - the water table is about 4 feet beneath the soil
surface all year round

- the watet table is between 3 and 4 feet beneath
the soil surface for part of the year

watetlogged - the water table is about 3 feet beneath the soil
surface all yeat round

- the water table is between 2 and 3 feet beneath
the soil surface for part of the year

seriously waterlogged - the water table 1s about 2 feet beneath the soil

surface for the entire year

Table 6 gives the details. The same information is graphically expressed in Figure 6.
Cleatly the two phenomena are related: no less than 74% of all farmers with land
classified as seriously waterlogged contribute more than Rs. 251. This figure contrasts
with the 86% of farmers with land that is moderately waterlogged who contribute either
nothing or less than Rs. 250.
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Table 6. Relation between extent of waterlogoing and contribution to Project activities

Extent of Contribution in Rupees (%)

waterlogging 0 1-250 251 - 500 > 500

1 16.9 (50) 12.0 (36) 3.9 (12) 1.0 (3)
2 324 (28) 194 (17) 32.3 (28) 32.5 (28)
3 10.0 (8) 20.7 (17) 30.5 (25) 59.8 (49)

Also important is ascertaining whether farmers with land that can be irrigated with
drainage effluent contribute more. The reasoning behind this willingness to contribute is
because the drainage effluent on their fields would increase yields. Again the data are
shown in a Table 7 and Figure 7. This time, the relation is not straightforward. Indeed
farmers whose land can be irrigated are among those who pay most. But what is not
clear is the fact that farmers whose land cannot be irrigated were also among all
contribution categories in roughly equal numbers. (The Pearson correlation coefficient
confirms this: 0.2.)

Table 7. Relation between oppartuntty to use drainage water for irrigation purpeses aid contribution to Project
activities

Opportunity to Contribution in Rupees (%)

use drainage 0 1-250 251-500 > 500
water

yes 21 4 10.5 (19) 18.3 (33) 254 (45)
no 57.2 (27) 41.7 (19) 48.4 (22 67.9 (32)

A similar comparison was made between farmers with incomes from off-farm activities
and farmers without. No positive or negative relation was established

Other factors that could explain the observed differences in willingness to conttibute to
the Project include conflicts, leadership and the attitude of dependence. Analytical
research of these factors was not done, only some descriptive research. Cleatly, conflicts
were a constant social factor in the villages with resulting polarisation between conflict
groups. Project staff believed that the occurrence of conflicts had a negative impact on
farmers’ participation.

Farmers and Project staff alike felt that the absence of strong leadership and a person
with the authority to mobilise others was an important reason why farmers’
participation was not as strong as the Project expected it could have been. The matter is
still far from clear. An important question remains unanswered. Why did the informal
leaders of castes and kinship groups not show influence over their people when
contribution towards the drainage system was asked for?

Farmers appeared to demonstrate an attitude of dependence. They seemed to think that
as the government had always been responsible for constructing the infrastructure, it
should also be the government (read: through the Project) that should construct the
drainage system. Whether this had anything to do with literacy levels is only speculation.
Of all male farmers in Rehman Toghera, 80% were illiterate and 10% had not finished
primary school. Equally speculative is the suggestion that migrant farmers from India,
the Maharar, were more progressive than the farmers who originated from the area. At
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times, people involved in the Project did say that they believed such explanations to be
important.

3.8 The farmers’ organisations

With the help of the Project and through the co-operation of the NGO AAPk the
farmers in the main villages and in the pilot area organised themselves. IKeeping the
agenda of the NGO in mind, it was decided to organise all households with land in the
pilot area. Eatly in 1996 the households of the villages were organised in Community
Management Organisations with the objective of focusing on a wide range of
community development programmes. Drainage issues were discussed with the sixteen
elected representatives of the community organisation of Rehman Toghera village.
When the drainage system neared completion in December 1996, a smaller more
effective committee of five members was formed (in Rehman Toghera). These persons
who had been elected represented the different caste groups in the village.

A subsequent development led to termination of the co-operation with the NGO when
the Project proceeded with the formation of a Farmers’ Drainage Organisation and a
Farmers’ Drainage Organisation Executive Body. This took place in October 1997. The
ten members of the Farmers’ Drainage Organisation Executive Body were nominated
by the farmers. From then onwazrds, issues regarding the drainage system were discussed
with the Farmers” Drainage Organisation and its Executive Body. Although plans were
made to registet the Farmers’ Drainage Organisation under the Societies Act to give it a
legal base, this was never realised.

In February 1999, farmers elected a new FDO Executive Body consisting of 18
members. This new Executive Body represented all different castes as well as fractions
among the farmers. It was expected that this group which had a broader grasp in the
village would tackle drainage related issues more effectively.

Both the Community Management Organisation and the later established Farmers’
Drainage Otrganisation appeared to function well as platforms for communication with
staff of the Project. The organisations were also instrumental in reaching all farmers in
the pilot area: if important decisions concerning all farmers had to be taken they
organised meetings to which all beneficiaries were individually invited. However, the
organisations never developed into the strong partner that the Project had hoped for,
although they effectively took on a number of tasks. The reasons are much the same as
those outlined above (see section 3.7).

Although it is true that it was the Project’s initiative to set up farmers’ organisations and
that the Project also offered the structutre of the organizations, farmers had ample
oppottunity to bring in their own views and to propose alternatives. In fact they did
malke suggestions on several occasions, and each time these were taken into
consideration. Even after the organisation was established, farmers had sufficient
manoeuvting space to organise their tasks and responsibilities in ways that they found
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appropriate. Farmers used this opportunity to elect a new Farmers’ Drainage
Organization Executive Body and to organise an action comunittee, for instance.

The members of the organisations established by the NGO and the Project were
exclusively men. It was considered not opportune to include women as members,
although this was discussed. The gender programme that ran during the action research
— June-December 1998 — had concluded that women saw a role for themselves as
motivators of their men to participate in and contribute to the drainage Project.

3.9 Training sessions organised for farmers

In the course of the Project, much training was organised for the farmers of the pilot
area. Also others involved in the Project, like staff of the NGO AAPk and staff of
IWASRI, were exposed to training of all sorts. All the training was highly practical in
nature and designed to transfer information that would make operating the drainage
system easiet. Table 8 is an overview of the training sessions organised.

Table 8. Lraining for Jarmers aud related activities organised in the pilot stndy area

Date Training
December 1996 exposure visit to Malik Branch
March 1997 farmers' training for digging of open drains
July 1997 technical training for staff of NGO AAPk and line agencies
March 1998 exposure visit to T'rial Site |

une 1998 assessment of farmers' training needs

June 1998 training of trainers for staff of the Project, NGO AAPk and line agencies
June 1998 farmers' training for pump operation and maintenance
August/September 1998 farmers' training for project approach and government policy
October/November 1999 farmers' training for financial management of the svstem
Late 1998 training for project approach for women
November 1999 farmers' training for functioning of the drainage svstem
February 1999 farmers' workshop on social organisation
February 1999 farmers' training for irrigation and drainage management

The above table shows a structured set of relevant training that was developed in June
1998 following assessments of training needs. Farmers as well as key persons were
interviewed for the assessments immediately followed by the formulation of the training
programme.

During the meetings and training sessions, technical matters were explained as far as
possible through scale models, maps and drawings. When the agreement between
farmers and the Project was discussed, posters were used visualising the tasks that

farmers had to fulfil.

The training offered was open to all farmers. Annex 1 is a list of all the training
organised in the course of the project. It provides such details as the number of farmers
that attended the training, the methods that were used, and the results.
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3.10 Lessons learned

There are several lessons to be learned from the programme action research on
patticipatory drainage development. These are described below.

Increase of agricultural production

The participatory drainage development programme resulted in less waterlogging and
less salinisation in the pilot area. It also resulted 1n better control of water resources
affecting agricultural production in the area. These conditions in turn led to an increase
in agricultural production, most notable from agricultural fields that suffered from
waterlogging or salinisation. Such are the positive results that can be achieved through a
participatory drainage development programme.

It is also true that the full benefits of the system that was developed had not yet
materialised. Apparently this can happen even when selection critetia are carefully
formulated and likewise applied to select the perfect” community of farmers. Part of
the explanation is the complexity of the social relations within the community of
farmers. The farmers in the pilot area appeared to belong to different castes and to
different conflict groups. Members of these different categories do not co-operate with
each other unconditionally. This appeared to be an obstacle for the farmers’ drainage
otganisation. Another explanation may be that farmers were reluctant to invest the
scarce financial resources that they had in something that would not immediately pay
dividends.

Time perspective

At the start of the programme it was clear that the participatory drainage development
programme would be a long- term process for two reasons. Participatory drainage
development was a new approach and consequently many experiences had yet to be
gained. And, it was understood that the very nature of participatory development is
longer term.

Mutual trust between the parties, including also the relations between IWASRI, the

Project, and the farmers, took time to develop. This has to do with the difference in
background of the persons involved: highly trained drainage technical experts, rural
sociology experts, government officials, and practically illiterate farmers with a long
history of how government agencies work.

Physical and technical aspects

The farmers in the pilot area do understand how the system which they helped to install
should be operated to drain excess water. They have been trained in the operational
aspects of the system and they have seen it functioning. However, so far they do not
follow a routine to operate the system to control water tables, although they are well
able to opetrate the system to bring additional irrigation water on their fields. Apparently,
farmers are ready to pump water for irtigation, but they will not pump “continuously”
for drainage (water table control).
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Another lesson is that the farmers of the pilot area preferred a covered system above an
open system. The reason is clear: they want to prevent loss of land. It is not difficult to
believe that this lesson applies to many other areas as well. Covered systems are much
more expensive and the feasibility of installing a covered system will depend on a
government’s or project’s policy. Further, soil conditions in the pilot area prevented the
planned manual installation of the system necessitating the use of a machine. It took
much time to organise this task. The lesson is that standards for soil conditions should
be developed indicating the types of soil suitable for manual excavation of trenches and
canals and those requiring mechanical digging.

Organisational aspects

Participatory drainage development is a process that has a drainage technical as well as a
soctological dimension. The Project understood this and sought to complement the
drainage technical know-how of IWASRI with the sociological know-how as available in
the NGO AAPk. Unfortunately, the solution was not sustainable. The lesson is that a
stable and reliable institutional solution must be worked out for both the drainage
technical and the rural sociology component of a participatory drainage development
programme.

Local capacity to undertalke support studies (baseline survey and an impact assessment
survey) was insufficient . The advantage of working with local experts is that local
expertise is upgraded through exposute to a international project.

Training of staff and farmers is a sure way to quickly upgrade the understanding and
skills of persons involved in a patticipatory drainage development programme.
Preferably, the formal training should be followed by lessons in practice.

Setting up sustainable farmers’ organisations is not an easy thing to do, which the
Project expetienced. The pilot project taught us an important lesson. A project should
not start with offering farmers detailed, ready-made structures of their farmers’ drainage
organisations. Instead, a project should start with agreeing with the farmers on the tasks
that they need to accomplish, and leave the organisation of the tasks to them. When
after some time farmers have agreed among themselves on the structure, rules and roles
with regard to the tasks, these can be formalised in a farmers’ drainage organisation.

The Project experienced what many others had before them and that remains
important. Communication with farmers is best accomplished if a project works with
social organisers who live and work in the villages. This is the best way to obtain inside
information about relations within communities, positions of power, feelings and
opinions with regard to the project, etc.

Understanding and working with a community of farmers

Essential to getting farmers to participate effectively appeared to be insight into the
social and socio-economic conditions of their community. For example, insight into the
castes and conflict groups appeated to be essential in setting up the farmers’ drainage
organisation. It was also concluded that it is best that this information is available at an
eatly moment in the process.
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The access that households have to the income generating sources land and water
appears to be related to their willingness to participate in the patticipatory drainage
development programme. The more land they have that benefits from the system, the
more they will participate.

As in all projects, also the Project had to communicate changes in agreed plans to the
farmers. Changes included a re-definition of the project area, the withdrawal of the
NGO APPk from the programme, the fact that the outfall drain would not be
developed, and the fact that the Project might not be extended. Undetstandably, these
had an impact on the programme. Because of the re-definition of the project area, an
active supportet of the programme appeared to no longer benefit from it and lost
interest. The outfall drain that was not constructed meant that farmers had to rely on
pumping, which is more expensive. The Project experienced that it is important to
communicate changes propetly to the farmers.

Alterra-report 354 47






4 Institutional development

4.1 General

When the Project started in 1988, IWASRI had just been established as Pakistan’s
institute to co-ordinate and conduct research to combat waterlogging and salinity.
Waterlogging and salinisation had increasingly become a problem and Pakistan was
eager to have its own national capacity to “fight the twin menace”. Today, IWASRI is
soundly established as Pakistan’s leading institute in this field, with firmly committed
staff and the continued assistance of UNDP and GoN. GoP decided, in 1985, to
establish IWASRI in order to develop national research capacity in the field of
watetlogging and salinity research. After a petiod of 15 years it is clear that this has been
successfully done. Besides conducting quality research, IWASRI also acts as co-
ordinator of research as can be seen from various activities, including the National
Research Agenda’s and the fact that IWASRI was selected as “research leader” for the
FESS project. Moreover, IWASRI plays an important role in the National Drainage
Programme, NDP. This is a 785 million US§ programme towards drainage
infrastructure and institutional development of WAPDA. On the strength of its
proposals, IWASRI has been awarded a part of the research work within the 7.5 million
US$ NDP research budget. Besides this, IWASRI help is often called in to strengthen
the research proposals submitted to NDP by other national research institutions or
organisations. Internationally, IWASRI has developed links with many sister institutes
as, e.g., the Drainage Research Institute in Cairo.

The Project contributed to IWASRD’s institutional development in a number of ways:
e Co-ordination of research:
= Participation in the Annual Meeting of IWASRI’s Technical Committee
= DParticipation in the development and revision of the National Research
Agenda on Waterlogging and Salinity
= Assistance with National Expert Consultations
e  Execution and dissemination of research
*  Conducting joint field and desk studies
= Assistance with publication seties
*  Publication of papers in national and international journals
s Participation in vatrious seminars, conferences and workshops, nationally as
well as internationally
e  Training staff
®  On-the-job and attachment training
*  Higher degree studies, including
® MSc degree studies (abroad)
e PhD programmes (local)
¢ MPhil programmes (local)
= Various courses (local and abroad)
e  Upgrading of research facilities
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®  Provision of computers and peripherals
= Provision of vehicles

*  Provision of equipment

®  Support to the library

The contribution of the Project towards training will be discussed in the next Chapter

(-

4.2 Co-ordination of research

Meetings of IWASRI’s Technical Committee
IWASRTI’s Technical Committee meets annually and the research plan for the next year
will be discussed, also based on the results of the work done during the past yeat.

National Research Agenda

One of the first tasks of IWASRI was to develop a medium-term National Research
Agenda on watetlogging and salinity, the first of which was published in 1989 followed
by an updated version in 1996. The Project contributed to the development of these.
The most recent one reflects the increased attention for subjects that would fit under
the heading “shift from things to people”.

National Expert Consultations

IWASRI and the Project also jointly organised four so-called ”national expert

consultations” to discuss participatory drainage development issues. Only the second,

third, and fourth were referred to as “national expert consultations”. The first took

place in May 1995 and marked the start of the action programme on participatoty

drainage development. It was announced as the Workshop on Participatory

Development in Drainage. It was this meeting that formulated the contours of the

participatory drainage development programme in the years to come. Participants were

asked to rate the best of three possible approaches. These were described as follows:

¢ To initiate research on a site that needs drainage, and where the research team is the
first serious contact that the farmers have with regard to their waterlogging and
salinisation problem

e To initiate participatory research at an existing drainage unit

e To initiate research on a site for which a drainage system has already been designed,
but where implementation has not yet started.

The first option was rated highest. The Project chose to involve farmers at the very start
of the patrticipatory drainage development programme, also in designing and
implementing their system.

The second national expert consultation took place in December 1997, the third in

March 1999, and the last in November 2000. The last-mentioned expert consultation
coincided with the closure of the Project. These aims of these meetings were:

50 Alterra-report 354



e To share experiences with organisations and institutions in Pakistan involved in
stimulating farmers' participation in irrigation and drainage development

e To list and evaluate different approaches followed in Pakistan in introducing and
enhancing farmers' patticipation in land drainage

e To discuss relevant issues that practitioners were struggling with connected with
promoting and enhancing farmers' participation in land drainage

The meetings were excellent platforms to exchange ideas among other experts and
institutes active in participatory approaches. Duting each of the meetings, about 15
papers were presented and their contents discussed. Speakers and participants came
from all over Pakistan. Proceedings have been published of each of the events (IWASRI
publication 184 and 220 are the proceedings of the second and third meeting). All
meetings took place in Lahore at the IWASRI premises. The number of participants
ranged between 16 at the first meeting and over 50 at the last. The first meeting lasted
two days; all the others lasted one day. During the day, the participants would break up
into small groups to discuss specific subjects, after which plenary discussion of the
conclusions took place.

4.3 Execution and dissemination of research

All studies were jointly carried out by IWASRI and NRAP staff, sometimes with staff of
the Faisalabad Agticultural University of The Centre of Excellence for Water Resoutces
Engineering of the University of Engineering and Technology, Lahore, etc. Other
WAPDA reseatrch units participated as well.

As concrete results of a research institute are reports, papers and published
recommendations, IWASRI started a seties of publications from the very beginning.
IWASRI Internal Report 2000/05 presents the impressive list of published matetial: over
200 publications (“blue cover”), over 300 internal reports (yellow cover”), and over 250
papers in national and international journals and conferences. NRAP was involved in the
launching of TWASRI’s two publication series, each serving different functions. The
yellow cover setries publishes reports and papers that are for internal use. The blue cover
series 1s an outlet for research undertaken by IWASRI for distribution outside the
institute. The Project was involved in many of the publications. The list includes
research on such diverse topics as computer modelling, practical field methods to
measure salinity levels, farmers’ perceptions on salinity and participatory drainage
activities.

Dissemination of the tesearch results, which includes linking the technical with the
“non-technical” results and the translation of the research tesults into recommendations
for real-life practice, was always considered to be of utmost importance by all parties
mnvolved. A guiding principle was ‘Research not published is research not done”.

IWASRI is not only well-known in Pakistan, but also abroad, with sister institutes. One

reason is the presence of — mostly senior — staff of IWASRI at international
conferences, workshops, and seminars, where IWASRI staff often presents papers
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describing research undertaken by the institute. Many of these visits were facilitated by
NRAP. Further details presented in Annex 2 show that participatory drainage
development had been a topic on the agenda at several of these international events.

The importance of these visits was, and still is, considerable. It enabled the institute to
meet and exchange views with experts from other countries. Furthermore, in this way
the institute learned about new paradigms with regard to water resoutces development.
It 1s probably true to say, that the institute’s positive attitude to the new concept of
participatory drainage development can be explained by the exposure of its staff
members to this concept at international events. It also gave staff members of IWASRI
the opportunity to make acquaintance with and learn about how multilateral or bilateral
donor organisations work. For an institute like IWASRI, which depends for part of its
income on donot-funded projects, this is important. IWASRI is the most noteworthy
institute participating in the research programme of the donor-funded, multi-billion,
multi-year, National Drainage Programme. When the research programme started in the
late 1990s , IWASRI was also the first institute to submit successful research proposals.

The joint conduct of studies towards control of waterlogging and salinity has
undoubtedly had a major influence on the institutional development of IWASRI and the
professional development of IWASRI and Project staff. The bilateral co-operation of
IWASRI with ILRI had a positive effect on both institutions. The actual challenges in
the field were jointly tackled and confidence in the research results developed gradually
but steadily. Research results were presented in numerous national gatherings and a few
international ones and experiences were exchanged with fellow researchers from
elsewhere. The library could be consulted for literature and the quality of the research
results increased over time. All this led to the present-day national and international
recognition of the IWASRI recommendations on control of waterlogging and salinity.
These recommendations are based on practical, applied research on engineering, social,
socio-economic, and environmental drainage issues.

4.4  Upgraded research facilities

NRAP contributed to the upgrading of IWASRI’s research facilities in many ways. The
Project provided IWASRI with up-to-date computer hardware and software, and where
necessary, assistance with getting acquainted with the equipment. This included the
mnitiation of a GIS section with related training. Furthermore, the Project procured a
whole range of research equipment, including water level recorders, EM38 salinity
measurement apparatus, etc, which they handed over to IWASRI as listed in Annex 5.

Today, IWASRI has an extensive scientific library. The Project assisted in the
development of the library. Several of the Institute’s staff members visited the
Netherlands for training on setting up an agricultural library (funded separately). The
library is easily accessible and well organised.
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5 Training

Training has been one of the components of the Project from the inception of NRAP
in 1988 , and this continued until the end: the Project purpose of the later phases of
IWASRI-NRAP was “enbanced technical and social research capacity to combat waterlogging aud
salinity”.

The Project output “Trained staff” was reached through a range of activities, including:
¢  On-the-job and attachment training
*  On-the-job training.:

The joint conduct of research is also referred to as on-the-job training. All studies
wete conducted jointly by the staff of IWASRI and the national and
international staff of the Project. This on-the-job training was ongoing, for both
the researches into the technical drainage aspects as well as the development of
patticipatory drainage (see also section 4.3). This part of the Project had a major
impact with respect to the development of IWASRI’s human resources in many
ways. The entire range of research activities was covered in the studies:
preparation of proposals (and budgets), deskwork, ficldwork, data collection and
analysis, discussion of results, publication, and finally, the most important:
dissemination of the reseatch tesults. Two examples of joint research that have
contributed greatly to the development of TWASRI’s human resources are
presented here:

e DParticipatory drainage development. When the decision to start the
patticipatory implementation of a drainage system in Bahawalnagar was taken
in the coutse of 1995, the involved staff was given training at the statt of the
initial fieldwork (the PRA). This was a start of a learning joutney of now six
years, which did not end at the closure of the Project. The insight into the
many factors that rule participatory development has grown tremendously
and the views of the involved IWASRI staff on the rural population for
which it works has forever changed

e Technical drainage aspects. The findings of the FESS interceptor drainage
study were, mitially, not at all acceptable for the various parties involved in
the FESS project, such as foreign design consultants, World Bank review
missions, WAPDA management staff, etc. However, through the convincing
natute of the findings of the joint work, the confidence in the results grew
and ultimately could not be ignoted. The “uphill battle” (words of the DGIS
review mission of October 1994) on interceptors drains could be “won” to
the benefit of the planning and design of future mnvestment in water related
infrastructure in Pakistan. Considerable savings were realised (see section 2.3)

The effect of this joint research on all staff involved cannot be overestimated. It

is by far supetior to any amount of classroom gatherings and formal training.

This is not to say that such training is unnecessary, but its effect is greatly

enhanced by the on-the-job “journey” through the entire process from proposal

formulation to presenting and defending the results in the various meetings and
wotkshops
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*  Attachment training. For a few special subjects separate attachment training was
organised at specialised institutions. Attachment training visits were made to
Belgium for the drainage envelope work, and visits to the Netherlands for the
interceptor drainage work as well as the development of the GIS section
¢  Higher degtee studies.
Whenever possible and as desited, the Project assisted IWASRI staff to complete
higher degree studies. It was IWASRI policy for PhD studies to be done locally. MSc
studies could be done overseas. The following higher degree studies were completed:
" MSc degree studies (abroad) (3)
*  PhD programmes (local) (1)
*  MPhil programmes (local) (6)
e Courses
IWASRI staff followed a wide range of coutses both on technical subjects and courses
related to the participatory drainage development programme:
»  Various courses (local and abroad)
¢  Participation in conferences
IWASRI is dedicated to developing working relationships with peer institutes
nationally and internationally, an objective that was supported by UNDP and NRAP.
The international co-operation extended to IWASRI made it possible for the best
researchers to present their research results at international level. It enabled several
IWASRI staff members to assume responsibilities in an organisation such as the
International Commission on Irrigation and Drainage. This part of the training
programme included:
*  Various seminats, conferences and workshops, national as well as international

Table 9 gives an overview of the training programme throughout the years (more details
about the international conferences that were visited is available in Annex 2):

Table 9. Overview of the training prograrmmnse

1989 1 short course (abroad)
1990 1 short course (abroad)

2 International conference visits
1991 3 short courses (abroad)

1 International conference visit
1992 3 short courses (abroad)

3 International conference visits
1993 3 short courses (abroad)

4 International conference visits
1994 2 short courses (abroad)

1 International conference visit
1995 1 short course (abroad)

2 MPhil degrees (local)

1 International conference visit
1996 2 MPhil degrces (local)

5 short courses (abroad)

3 International conference visits
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1997

I short course (abroad)

3 MSc degree (abroad)

1 PhD degrees (local)

2 MPhil degrees (local)

2 International conference visits

1998

1 short cowrse (abroad)

1999

2 short courses (abroad)
{ International conference visit

2000

2 short courses (abroad)
2 International conference visits

Alterra-report 354

55






6 Organisation of the Project

6.1 Introduction

The Project, that ran for 12 years, was administratively divided into a number of phases.
Each phase was the result of a decision to extend the project: a decision usually taken
based on the recommendations formulated by a review mission that had visited
IWASRI. Only the last extensions were decided upon directly by the RNE, without such
recommendations.

Table 10 presents a timeline on which the most relevant milestones of the Project are
indicated.

Table 10 Timeline and milestones of the NRAP project (1988 - 2000)

‘88 189 190 191 192 193 194 195 196 .97 198 199 100

Oct.: start phase |

—

' : . May: evaluation of Project

1 . Oct.: start phase 2

Oct.: mid-term review mission

Jul.: start phase 2b

i May: start participatory drainage development

H ! . ! ; | programme
; :

, ; : , . ; : H i Jul.: start phase 2¢

; : : ; ' formuladon phase 2d: Dec
:. , : ; : i start phase 2c-ext: Jul

N N .
final review: Oct

' . ' 1
' 4 : I Iy Y :
T v [ v

. termination Project: Nov

From 1988-1995 the Project focused predominantly on technical drainage issues. In
accordance with the recommendations of the 1994 review mission, the Project tutned
its focus on participatory drainage development. The Project perceived participatory
drainage development as a way of developing on-farm drainage with the involvement of
the end-users of the system: the farmers. The participatory drainage development
programme started in May 1995 and lasted till 2000. Research on technical drainage
issues was not completely abandoned during this period, but had become a less
dominant activity of the Project.

In the following sections the five phases of the NRAP project are described in detail.

6.2 NRAP 1988-1995: research on technical drainage issues
Phase I (1988-1992)

In the Project’s Inception Report the team concluded that the Project should first
concentrate on the Drainage IV project, ie, the Fourth Drainage Project under World Bank
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assistance, also referred to as “Lower Rechna Doab Remaining”. This area is located near
Faisalabad. The objectives of the Project (as mentioned above) were to concentrate on
technical issues, institutional strengthening and human resoutces development.

The Project was evaluated during April-May 1991. The mission recommended:

e asix-month budget-neutral extension of October 1991 through April 1992

® asecond five-year phase whose activities wete to be run along similar lines as in the
first phase. Research in Drainage IV (or FDP) was to be continued, whilst first priority
was given to the Fordwah Eastern Sadiqia (South) Irrigation and Drainage Project.

The contouts of a five-year project with a phasing-out petiod in the last two years were
discussed. The review mission also recommended that more attention should be paid to
salinity, next to concentrating on drainage problems. The project would assist IWASRI to
formulate a programme of studies, and IWASRD’s library and information centre
function would be upgraded. IWASRI’s staff would be trained, IWASRI’s co-operation
with other institutes would be intensified, IWASRI would undertake monitoring and
evaluation of ongoing drainage projects, and IWASRI would be provided with up-to-
date research equipment.

In retrospect, we call this Phase 1.

Phase 2 (a) (1992-1995)
Pending the decision of DGIS, ILRI and IWASRI continued with the Project as per 1 June
1992 on the basis of a letter of intent. The project document for Phase 2 of NRAP,
prepared in November 1991, was taken as the basis of work. The document did not specify
objectives but mentioned for example :
¢ NRAP in co-ordination with its counterpart is working on three major topics
delineated in the NRA:
* improvement of drainage design criteria
®  salt and water balance for the unsaturated zone
= disposal of drainage effluent
¢  NRAP will assist IWASRI with the evaluation of drainage project monitoring activities
¢ NRAP needs to be able to quickly respond to immediate problems that arise (as with
the drainage envelope research, for instance)
e  NRAP will enable dissemination of reseatch results.

According to the evaluation and the project document the three-year contract period
(1992-1995) was a continuation of activities along the lines of the first phase of NRADP.

In October 1994, NRAP was reviewed by a team of three persons, one from the
Netherlands, one from IIMI Colombo, and one from the Centre of Excellence in Water
Resources Engineering, Lahore. In March 1995 the Embassy accepted the mission
report, which was basically positive, but which also asked ILRI and IWASRI to make a
“shift of things to people” in the Project activities for the last two years: July 1995
through June 1997.
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We call this Phase 2 (a). The ‘a’ between brackets indicates that at the time of
formulating this phase it was not yet known that there would be a Phase 2b, 2c and 2c
extension in the future.

6.3 NRAP 1995-2000: participatory drainage development

One of the major problems of embarking on participatory drainage work was the
limited period for which funding would be available, not beyond July 1997. The
activities to be undertaken required a much longer involvement. IWASRI and NRAP
thus phased the problem of short-term funding for an activity that was known to be
long-term. Then there was contact with the (international) NGO Action-Aid Pakistan,
strong in long-term funding but with no short-term funds. This became the basis for
starting the participatory drainage development: the NRAP 1995-1997 funding as main
input for the first two years, and the AAPk long-term funding to assist further
developments between the farmers, IWASRI, and AAPk beyond 1997, in the foreseen
absence of NRAP.

The Project felt strongly that starting something with farmers that could not be
completed would be unacceptable. An added advantage was that AAPk was expetienced
in mobilising communities. The strength of IWASRI and NRAP lay mainly in drainage
knowledge. In May 1995, NRAP organised a workshop to determine the best approach
to participatory drainage; in October 1995, the plans for a participatory drainage system
wete drawn up; and in March 1996, IWASRI, AAPk and ILRI signed an agreement on
the Participatory Implemented Drainage System in Bahawalnagar Tahsil.

Phase 2b (1995-1997)
As of 1995 the Project’s reporting requitements included an OOPP approach, with a
Logical Framework. For NRAP 2b the following was derived:

Overall objective: reduction of area suffering from waterlogging and salinity.

Project putpose: enhanced technical and social research capacity to combat
waterlogping and salinity.

Intermediate results:

1 a participatory implemented drainage system

2 recommendations on social, organisational and, technical measures to
combat watetlogging and salinity

3 trained staff

4 upgraded research facilities.

In the Plan of Operations of NRAP 2b (July 1, 1995 through June 30, 1997), the

objectives were:
®  to catty out practical research, mainly in two priority areas: (1) sub-surface and
surface drainage design criteria and operation and maintenance; and (ii) disposal of
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saline effluent from drainage systems with minimal adverse environmental effect
and re-use of drainage water

e to assist IWASRI in incorporating a shift from “things to people” by initiating: (1)
development of a conceptual framework to analyse non-technical issues in
drainage, waterlogging and salinisation; and (if) incorporation of socio-economic
components into mainstream research on waterlogging and salinity

® to provide conditions to ensure institutional development, including upgrading of
computer and library facilities, and providing access to Internet and e-mail

¢ to enhance the concept of attachment training for increased effectiveness, and
convening shott (refresher) coutses.

Two Logical Frameworks were developed, one Overall Logical Framework, covering the
petiod 1995-1995, and another one dealing with the participatory drainage programme,
covering the same period.

Phase 2c (1997-1999)

The Project results gave rise to an extension and fortunately, remaining funds allowed
for a budget-neutral extension of the Project till 1999, which became Phase 2¢. During
phase 2c¢, the Project’s objectives were also drawn into socio-technical issues. The
following were the objectives that were implemented starting in phase 2b and
continuing in phase 2c and in phase 2c-extension:

¢ to implement a participatory implemented drainage system in a pilot area in
Bahalwanager sub-district

¢ to identify participatory on-farm drainage projects in NWFP and Balochistan

® to organise a series of national expert consultation meetings on patticipatory
approaches to drainage and irrigation development

¢ to formulate recommendations on social, organisational, and technical measures to
combat waterlogging and salinity

® to train staff

e to upgrade research facilities.

Phase 2c-extension (1999-2000)

Phase 2c-extension was formulated as a phasing-out phase. In May 1999, which was also
the last month of phase 2c, after discussions with the Dutch Parliament, its Minister of
Development Co-operation decided not to include Pakistan on the list of countries
eligible for development aid. Consequently, all Nethetlands-assisted projects in Pakistan,
including the NRAP project, had to be terminated. Phase 2c-extension of the Project
continued to focus on the same objectives as in the previous phase, but with the added
intention to transfer responsibilities to the patties concerned.

At the end of the Project, a final review took place. The review covers the entire period
of the NRAP project, from 1988 till 2000. In the letter from the Netherlands Embassy
offering the report to interested parties, it concludes the “overall assessment by the
mission of the performance and results of the Project to be positive”.
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Phase 2d

At the request of the RNE the project team formulated a new phase of the Project in
December 1998: phase 2d. The new extension that would last for four years was
designed to expand the Project’s geographical coverage to the Provinces of NWFP and
Balochistan. Collaborating parties in addition to IWASRI, that would once again be the
main executing party again were identified and agreements were made with them. The
proposals were received favourably. Unfortunately, the developments in the Dutch
Patliament described earlier impeded the implementation of Phase 2d.

6.4 Staffing

The Project was staffed by both expatriate and local experts. The following staff
positions existed during the subsequent phases of the Project (table 11).

Table 11. Staff positions at the NRAP Project, 1988-2000

Position NRAP
1 2 (@) 2a 2c 2c-ext.
‘88-492 92-95 95-97 97-99 99-00
Expatriate staff
team leader yes yes yes yes -1)
Drainage and Irrigation Expert yes ves
Expert Farmers’ Participation ves yes
Associate Expert Drainage and Salinity yes yes yes yes
Associate Expert Farmers’ Participation yes yes
Jocal staff
Research Associate (3-5 persons) yes yes ves
Social Organiser yes yes
Research Assistant yes yes
1) during this phase the NRAP Project Responsible at ILRI took care of the Project

IWASRI implemented the Project. IWASRI staff members were not employed directly
by the Project, but seconded to the Project. Expatriate experts were involved as resident
and short-term advisers. In the last phase of the Project — phase 2c-extension — a team
of exclusively IWASRI staff members implemented the Project. Over the yeats,
IWASRI staff sections contributing to the Project were (the numbers between brackets
indicate the number of experts from a section): Horizontal Drainage (7), Salinity and
Environment (7), Sutface Water (2), Groundwater (4), Technology Transfer (8), and
Planning and Co-ordination (4).

A large number of short-term consultants also contributed to the Project. They can be
divided into two groups: those who brought in their expert knowledge and those who
came to provide managerial support to IWASRI and the NRAP staff. Although in many
cases the consultants came from ILRI, they wete sometimes recruited from elsewhere.
Annex 3 gives further details.

As can be seen, the position of team leader only existed till 1999. Thete was no resident

teamn leader present at the Project during NRAP 2c-extension. Also, the Project started
with two senior expatriate experts, but this lasted only until 1997. The staff of the
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Project always had the backing of Associate Experts, who are junior experts, employed
by the Ministry of Foreign Affairs. Associate Experts, although often very capable in
their field of expertise, are not allowed to assume positions with responsibility. In the
final stage of the Project, the Project was implemented by IWASRI staff; there were no
expatriate experts from the Netherlands (see further Section 6.5), only short-term
consultancy missions. In addition, the Project employed support staff for the tasks of
Office Manager, Field Assistants, Gauge Readers, Drivers and clerical support.

6.5  Internal monitoring

Over the years, different internal monitoring systems were used to supervise and direct
the project. The differences are explained by two factors. First, during the project
period, insight into how development aid projects need to be managed gradually
changed. Expatriate experts took on a more advisory role, while IWASRI became more
exclusively responsible for implementing the Project (ownership of the Project was in
the hands of IWASRI). This is most cleatly seen in the last phase of the Project, during
which period there was not a single expatriate expert present. The other factor in play
was the contractual relations between the partners (the Netherlands Embassy, IWASRI
and ILRI).

The following situations need to be distinguished (Table 12).

Table 12. Team leader and equivalent positions at NRAP, 1988-2000

Period ‘88-97 97-99 ‘99—00
ILRI team leader ves no no
Team Leader (not ILRI) yes no
Periodical visits by NRAP project responsible at ILRI yes ves ves

IWASRI was the most constant factor in the Project. The Director General of IWASRI
was personally involved in project monitoring and other matters. Specific project
implementation tasks were delegated to IWASRI staff members. For example, during
phase 2c-extension, IWASRI worked with a management team consisting of four senior
staff members. They had the functions of team leader (responsible for day-to-day
management of the Project), Head Dissemination of Information, Head Field Activities
and Head Logistics. Each headed a small staff of expetts.

During the first phases of the Project, ILRI’s contribution to internal monitoring had
been the joint responsibility of two ILRI staff members: the ILRI project responsible,
based in Wageningen, the Netherlands, and the team leader, based in Lahore, at the
IWASRI premises.

In 1997, this arrangement came to an end. The Project needed to be extended.
Fortunately the Project’s remaiming funds were available for use for this purpose.
Although sufficient to pay for the Project’s regular expenses, they were not enough to
pay for the costs of a resident, expatriate team leader as well. A solution was found by
employing the sitting team leader directly by the Ministry of Foreign Affairs, under the
Operational Expert Programme. From that moment on, ILRI, although still formally
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responsible for the Project, did not have a representative present at the Project location.
Fortunately, the new employment status of the team leader did not lead to a change in
working relations between him and IWASRI and ILRI. Nevertheless, the formal
situation had become ambiguous.

Halfway 1999, the situation changed again. Due to unfortunate developments, the team
leader became terminally ill and passed away. He would not be replaced for the
remaining period of the Project. During the last vear and a half of the Project, ILRI’s
contribution to monitoring NRAP progress was done by “remote control”. A constant
flow of e-mail messages between the responsible IWASRI staff member and the ILRI
project responsible secured the required ILRI input. The ILRI project responsible also
undertook a number of shott missions during which the Project’s progress was
discussed, and agreements made to change directions as appropriate.

Those responsible employed two useful internal monitoring instruments. These were
the monthly progress meetings and the Logical Framework tables. The Director General
of IWASRI chaired the monthly progress meetings that were held at least during the
second half of the Project. During these meetings, all details of the Project in execution
as they came up were discussed, and appropriate decisions were taken. Minutes taken
were formally approved by the chairman of the meeting and usually sent for approval to
the team leader as well, before being distributed.

An useful instrument in the internal monitoring of the Project was the Logical
Framework, the first designed in 1995. During the subsequent phases, Logical
Frameworks were always formulated. They were instrumental as a planning and a
monitoring tool. They helped to keep the focus on concrete 1ssues, while not loosing
control over the Project at large. The frameworks were always on the table when the
Director General IWASRI and the ILRI Project Representative discussed the Project’s
progress on the occasions that the latter visited IWASRI. The frameworks also made the
job of writing Progtress Reports relatively easy.
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7 Achievement, constraints, and recommendations

7.1 Achievements

In the course of the 12 years during which the Project was active, its objectives were
reformulated several times. The review mission of November 2000 has evaluated the
Project’s results against the objectives. In this section the most important achievements
of the Project are described.

upgrading of IWASRI

Both nationally as well as internationally, IWASRI is now recognised as a professional
mstitute in the fields of drainage, waterlogging and salinity. It is capable of doing
research of higher than average quality, as well as to co-ordinate the waterlogging and
salinity research in Pakistan. In addition, it is capable of successfully participating in
large national research efforts, as demonstrated by the prominent role of IWASRI in the
research component of the (US§ 785 million) National Drainage Programme

GoP decided, in 1985, to establish IWASRI in order to develop national research
capacity in the field of watetlogging and salinity research. After a period of 15 years it is
clear that this has been successfully done. IWASRI now functions as the research wing
of WAPDA and it assists many national institutions as well, with preparing proposals,
fieldwork, data analysis, etc. The Ministry of Water and Power has decided, in 2000, to
change the institute’s status into that of a permanent institute (a change from
development budget to recurrent budget)

IWASRT’s staff has developed professionally, through training and participation in joint
research. In both the technical and the participatory drainage development issues the
confidence of the staff has increased tremendously

IWASRTI’s publication series and its expetience in organising nation-wide expert
meetings have made the institute effective in dissemination of research results

IWASRDs library is well-stocked and easily accessible and IWASRT’s research
equipment has improved; its communication facilities are up to modern standards

developing knowledge on technical aspects of drainage in Pakistan

The technical research was conducted jointly and mainly in large on-going drainage
implementation projects. The joint research effort has been very worthwhile and the
results are tangible, in terms of recommendations towards measures for control of
waterlogging and salinity, as well as in terms of human resources development. For
instance, the research results led to guidelines on the planning and design of water
management infrastructure, as well as to recommendations to farmers towards
reclamation of saline land and the possibility to use drainage effluent for irrigation. In
monetary terms, IWASRI research has shown that it is vale for noney.
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contributing to understanding participatory drainage development

From the situation at the start that participatory drainage development was an entirely
new concept, the Project has contributed to making it a better understood concept. This
concerns both the way in which participatory drainage development needs to be
organised, as well as what can realistically be achieved.

The Project has improved insight in how a participatory drainage development
programme can best be organised, which parties are to be included and what kind of
arrangements need to be made. The Project also has improved insight in how farming
communities need to be addressed, and how communication between implementing
parties and farmers need to take place.

The Project has indicated the need to learn to understand the social fabric of a
community of farmers, in particular regarding the social relations between farmers and
factions within the farming community. Also, in order to understand why certain
farmers actively participate in development of the drainage system, whereas others
participate less actively, insight in the relative access that households have to the
productive resources of land and water is required. To collect this kind information and
to use it in the Project is relatively new in Pakistan and has been a learning expetience.

achievements in the pilot area

A well-functioning sub-surface drainage system has been installed in the pilot area. The
farmers understand how to use the system. Farmers have their own organisational
structures for the operation and maintenance of the drainage system; although these
structures may not be as developed as was anticipated, they serve the present needs of
the farmers.

7.2 Constraints

The Project was deliberately placed within WAPDA. This meant that certain types of
expertise, for instance expertise on crops and water requitements of crops, and on social
and socio-economic chatacteristics of communities of farmers, would not be
immediately available to the Project . This was a constraint, and special efforts had to be
made to mobilise expertise in these fields

The Project experienced difficulties in recruting expertise in rural sociology. At the local
market expertise in this field has only started to become available. The Project made the
deliberate choice to work with local experts, for instance to have the base line survey
implemented, and accepted that less than optimal quality would be delivered. As the
results of the survey were needed for the implementation of the drainage development
programme, the Project had to find ways to overcome data shortages.

Also, the progress of the Project was not uninterrupted. The Project went through a
number of phases. That 1s only normal and has as an advantage that a project’s scope
and perspective can be re-defined according to new insights. The way that new phases
were formulated, or more correctly, the timing of the process of re-definition, appeared
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to have been a constraint to the Project. Often it took several months before an
extension — plan and budget — was approved. Often also formal approval was given
after the previous phase had already come to an end for several months.

These periods in between the end of a phase and the beginning of the next were periods
duting which the Project could not continue as normal. A formal budget against which
expenditures could be claimed did not exist. Under this condition, expenditures were
restricted as far as possible. This had severe consequences, both for the Project and for
the people involved. For example, in May 1999, pending the decision to extent the
project, all support staff of the Project were fired. It had also a negative impact on the
patticipatory process, as tarmerss had to be told that the Project may had to stop. For
completeness sake it is added that the extension phases invariably ran from the month
following the formal end of the previous period. All costs made in the petiod in
between were recovered.

7.3 Recommendations

The expetiences of the Project are rich. They have been documented in this repotrt as
well as in various other project documents. The experiences are believed to constitute
an important contribution to both ongoing and future efforts to institutional
development and to efforts to develop drainage systems by way of a participatory
approach. A number of experiences have mote general value and are important enough
to be highlighted as recommendations.

further research

Unfortunately, there cannot be a simple “blanket” application of the Project’s research
results, due to the nature of waterlogging and salinity problems. Unlike e.g. with
electrification of villages or installation of drinking water supply, where there is neithet
influence from the hydrology nor the prevailing topography or climate of the area where
it is installed, the implementation of drainage requires solutions that are tailored to local
conditions. With this in mind and although the starting point for research is improved, a
lot of site-specific, practical research on engineering, social, socio-econommic, and
environmental issues is still needed to find or improve practical and economically feasible
solutions for the pressing problems in land and water development.

Continued participatory research is required into the mechanisms for financing costs of
operating and maintaining the drainage infrastructure. Should costs be charged
according to the shate of land or should they be related to the amount of benefit the
farmer receives from the drainage system?

Furthermore, there is a need to address the legal basis and the governmental
development and support system for Farmers' Drainage Otganisations.

organisation of a participatory drainage development programme

Important recommendations are addressed to government agencies that commission a
patticipatory drainage development programme.
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For reasons explained in the section above, a longer term commitment to a participatory
drainage development programme is needed. Further, it is preferable that the progress
of the program is uninterrupted. This implies that if extensions are required the process
of writing and approving plans and budgets is to start timely.

Care must be taken to select staff consisting of both people with the appropriate
drainage technical background, as well as people with the appropriate background in
rural sociology. It will not always be possible to find these two fields of expertise
represented in one institute. In that case, probably the most reliable solution is to work
with a combination of institutes. It is advisable to wotk with institutes that have a
proven record of delivering high quality services. In that way, the uninterrupted input of
the two most impottant fields of expertise is guaranteed as best as possible.

It is also advisable to train the experts of both fields of expertise into the basics of the
other field of expertise. And to do so eatly in the project. This will not only help
avoiding communication problems, but will also stimulate co-operation.

working with farmers

If the aim is to develop a pilot scheme, as was the case with the Project, the careful
selection of the community of farmers with which to wotk is important. Selection
criteria should be formulated in such a way that a willing community is selected, and
that the technical complications are minimal or at least manageable.

Equally important is to immediately start with a survey that generates a detailed
undesstanding of the social and socio-economic conditions of the community with
which the project will work. Key words in this respect ate social categories, leadership
and positions of power, and access to the productive resources of land and water. It
helps if a historical perspective is applied.

The project management must take special steps to guarantee the quality of the
communication with the community of farmers. I{ey words 1n this respect are frequent
contacts, transparency, and consistency. With the latter is meant that all project staff
members convey the same messages and that also the longer term perspectives that are
conveyed are not changed. Or are only changed if absolutely unavoidable, in which case
they need to be communicated propetly to farmers.

A further recommendation concerns the farmers’ organisations that are required. The
proper sequence is to agree with farmers on the tasks that they are responsible for first
and to work on the organisation of the tasks only in second instance. Also it should be
left to the farmers themselves how the tasks are organised, thus how the farmers’
organisation is structured.

Finally, Social Organisers should feature in actions plans for patticipatory drainage
development. Social Organisers are very useful in collecting data on farmets’
communites and in constituting a bridge between a project on the one hand and farmers
on the other.
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8 Project finances and expenditures

The Project was financed by the GoP and the GoN. To this must be added the
contributions in cash, kind and labour by the farmers and their families who participated
in the participatory drainage development programme from 1995 onwards.

The activities to be executed during the first phase of the Project and during the
subsequent phases were described in plans of operation. Budgets in guilders would
complement the plans. After approval, a budget would be the financial framework
within which the project activities could be executed. In the second half of each year, a
plan and budget for the subsequent year would be written by the Project team, and,
after adjustments as required, agreed by RNE.

Adjustments to a budget during project implementation were possible, but only within
the framework of the total budget. Additional funds would not be made available. Each
three months, ILRI would issue a claim covering the costs over the previous period.
ILRI would arrange for a cash flow to the Project, to facilitate project implementation.
These arrangements guaranteed a smooth execution of Project activities.

Table 13 is a summary of the Project’s expenditures. It shows the project costs per
budget category and per year. The same data are shown in Figure 8. A detailed account

of the Project’s expenditures from 1988 till 2000 is given in Annex 4.

Table 13. Sunimuarised excpendiinres of the NRAP project, per budget category and per year, 1988-2000

Year Budget category

Staff Procurement and | Operational Training Conting- Total

investment and encies
courses

300 400 500 600 800
1988- 764742 430673 96268 7648 1299331
1989
1990 540355 114522 92533 141329 888740
1991 819631 94603 138001 90807 1143043
1992 838384 29342 108009 84733 1085739
1993 806702 91616 108225 150100 1156643
1994 777035 138307 142699 128722 1186763
1995 810235 218271 173247 348086 1549839
1996 896565 98295 164664 201645 1361170
1997 633399 92909 128223 186583 1250 1041115
1998 302667 112027 74064 102930 591689
1999 164521 8644 32007 76296 281469
2000 211052 18787 27012 92586 25562 374999
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Figure 8. Summarised expenditures NRAP project, per budget category and per year, 1988-2000

Staff costs concern only expatriate staff (long term and short term). Staff costs
constituted the single most expensive budget category. Equally telling is that staff costs
dropped sharply after 1996. This is explained by the fact that from that year onwards
the Project worked with a team leader whose expenses were borne directly by the GoN.
After July 1999 this arrangement came to an end and a resident team leader was not
available anymore. Staff expenses increase slightly from 1999 to 2000, as internal
monitoring was now done by way of ‘remote control’ and short missions.

After 1996 also training of IWASRI staff became more important.

In addition to the regular project expenses which were paid from the available budgets,
costs were made to pay for accountancy services. Regulations stipulate that a project’s
books have to be checked by external accountants whenever budgets exceed the sum of
1 million guilders. For NRAP this happened in the years 1993 through 1995 (see Annex
4 for details).
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9 Items handed over to IWASRI

At the time of the closute of the Project, in November 2000, a number of items were
formally handed over to IWASRI These are listen in Annex 5.
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Annex 4  Expenditures NRAP, per budget category, 1988-2000

(see subsequent pages)
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Annex 5  Items handed over to IWASRI at closure of the Project

(see subsequent pages)
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~_International Waterlogging and Salinity Research Institute
“ Near Muhammadpura Vitlage, P.O. Thokdr Niaz Baig, Lalhore, Pakistan

FWASRI _ NRAP
T . .
- Phn: +92-42-5303390-92 : Phin: +92-42-5303393
Iy v . F‘dXT +92-42-5303050 FHX: +92__42_5“03";93
IWasri Emuail: iwasri@brain.net.pk

Mr. Van der Horst,

First Secretary,

Royal Netherlands Embassy,

2nd Floor, PIA Building, Blue Area,
[slamabad.

Dear Mr. Van der Horst,

Enclosed please find the list of items for handing over to Intcrnational Waterlogging and Salinity
Research Institute (IWASRI) from the Netherlands Research Assistance Project (NRAP).

Mr. Khurram of the Embassy is in contact with Mr. Imtiaz Ahmad, Deputy Director (GIS), for
the arrangements concerning the vehicles and motorcycles.

Yours sincerely,

i

(Dr. W. Wolters) (Dr. Muhammad Nawaz Bhutta)
NRAP Advisor, LRI Dwector General, JWASRI

Applied Research on Waterlogging and Salinity Control

)

NiREANL . T T
]l\ﬂ_L\Q_AX_Lr) Netherlands Research Assistance Project. Laliore Pakistan ]P_[L‘l ﬂ

Internutionnl Tnstitute for Lind Reclamation and Improvement, Wageningen, the Netherbinds

—
o

|
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NRAP INVENTORY OF ITEMS (Working [tems)

Sr.No. Name of Article No. of lterrRemarks
1 Plastic Pipe 8 working condition
2 Tensiometer D. Cup Box 15 working condition
3 Filter Roll Geo Text 5 working condition
4 Silicom kit 1 working condition
S Bottle 1 working condition
6 Sampler 1 working condition
7 iron Clump 2 working condition
9 Auto Level set 1 working condition
10 Staff Rod 2 working condition
11 Sewing machince 1 working condition
12 Iron filter pipe 6 working condition
13 Iran float 1 working condition
14 Hose pipe 15 feet (white) 1 working condition
15 Plastic pipe black 10 ft 1 working condilion
16 Stilling well 1 working condition
17 |Measuring tape 1 working condition
18 Flot 1 working condition
19 iron Basket 1 working condition
20  |Rain gusage black 6 working condition
21 Stilling well pipe 5 working condition
22 Plastic socket 9 waorking condition
23 Woaoden filter tabie 1 working condition
24 Sampling lron Box ? working condition
25 Drill machine 1 working condition
26 E.C. Glags bottles 8 working condition
27 iron B. cabinet 2 working condilion
28 |Glass cylinder 1 working condition
29 Floppy Bax 1 working condition
30 Computar bag i working condition -
31 Access tube 5 workj'hg condition
32 Hammer 1 working condition
33 Filter Roll 1 working condition
34 Roll geo text 1 working condition
35 Augar pieces 1 working condition
36 Clamps 2 working conditian
37 H. level 1.5ft 1 working condition
38 Glass cynliender 1 working candition
39 Glass bottla 2 working condition
40 First aid box 1 waorking condition
41 Plate 50 working condition
42 Water level recorder (Stevens) 3 working condition
43 Airconditioners 7 working condilion
46 Phitip Heater 2 working condition
47 Wooden table 1 working condition
48 Steel rack 1 working condition
49 Office revelving chair 6 working condition
50 Co}nputer table woaden Page 1 working condilion
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"N NRAP INVENTORY OF ITEMS (Working Items)

Sr.No. Name of Article

No. of It(L Remarks

51 Office table 2 working condition
52  |Study table 3 working condition N
53 Steel almarah 3 working condition
54 Executive table small 3 working condition
55  {Wooden cabnit 1 working condition
56  |PC-Pentium for GIS 2 working condition
57 |Plotter 1 working condition
58  |Digitizer 1 working condition
59 PC- HP 2 working condition
60 Software Arctinfo 1 working condition
61 GPS 2 working condition
62 {UPS 3 working conditian
63 Fax Panasonic 128 1 working condition
64 PC- unbranded 6 working condition
65 Committee Room Table 1 working condition
66 Committee Room's Chairs 12 working condition
67 Officer Tables GIS 2 working condition
68 Office Chairs GIS 4 working condition
69 Front Chairs 3 working condition
70 Office Table Team Leader 1 working condition
71 Office Chairs Team Leader 2 working condition
72 Printer Laser 4 working condition
73 Meeting Table Team Leader i working condition
74 Meeting Chairs Team Leader 6 working condition
75 Printer Epson LQ-1060 2 working condition
78 Sofa Chairs 2 working condition
77  |Computer Tabie 4 working condition
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NRAP INVENTORY OF ITEMS (Non Working ltems)

rgr_. Na. Name of Article No. of [tem Remarks j
1. Water purnp_ 2 Non operational
2. Potensio meter 1 Non operational
3 Tool Box 2 Not complete
4. Neutron Probe 2 Non operational |
5. Iron Spote B.C. 10 Non operational
T: 6. Crest 9 Non operational |
7. Level (2f1 length) 1 Non operational
8. Big Box 1 Non operational
9. Tensio meter 50 Broken IR
10. Water pump peler 1 Non operational
11. Plastic filter pipe 3 Broken
12. Augar set complete 1 Operational
13. Tool box big kit ] Emptry
14, Wrench I Operaitonal - |
15. Iron slide 6 Non operational
16. Iron piece TR 1 Non operational |
17. Electronic Fan 56" 2 Non operational
18. Vaccum machines 1 Non operatio..al
19. Generator Honda 1 Non operational
20. Computer Printets 3 Non operational
21. Computers 2 Non operational
22, Monitor 1 Non operational
|23, Heater Electric 2 Non operational
24, Fax Machine 1 Non operational.
25. Input output data switch 1 Non operational ‘
| 26. Rode probe set 1 Non operational |
27. Texsiometers D. Cup 40 Non operational
28. Tensiometer D. Cup 34 Non operational
29. Auger set 1 Non operational
| 30. Machine set 1 Non operational T
31. Pich meter glass 12- Non operational
32, \lron waly 2 Non operational |
33, Geo text sample 2 Non operational
ITEM RECEIVED FROM MR. KNOP’S HOUSE
34, TV 147 1 Non operational
35. Vaccumne ] 1 Non operational
36. | Bucket 1 Non operational
37. Stablizer 1 Non operational :
: ITEM RECEIVED FROM ACTIONAID, OFFICE BAWALNAGAR -
38 | Exccutive Table 3 Non operational
39 | Visitor’s Chairs 2 Non operational
40 Small table i Non operational |
I~ —
4y | Conference table 1 Non operational |
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NRAP INVENTORY OF ITEMS (Non Working ttems)
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Sr. No. Name of Article No. of Item Remarks
1. Water purnp 2 Non operational
2, Potensio meter 1 Non operational
3 Tool Box 2 Not complete
4. Neutron Probe 2 Non operational
5. Iron Spote B.C. 10 Non operational
6. Crest 9 Non operational
7. Level (2ft length) 1 Non operational
8. Big Box 1 Non operational
5. Tensio meter 50 Broken
10. Water pump peter 1 Nop operationaj
11. Plastic filter pipe 3 Broken l
12. Augar set complete 1 Operational
13. Tool box big kit 1 Emptry
14. Wrench 1 Operaitonal
15. Iron slide 6 Non operational
16. Iron piece TR 1 Non operational
17. Electronic Fan 56” 2 Non operational
18. Vaccum machines 1 Non operational
19, Generator Honda 1 Non operational |
20. Computer Printers 3 Non operational
21 Computers 2 Non operational
22, Monitor 1 Non operational '
23. Heater Electric 2 Non operational
24, ] Fax Machine _ 1 Non operational
25. Input ourput data switch 1 "Non operationai
26. Rode probe set 1 Non operational
27. Texsiometers D. Cup 40 Non operational
28. Tensiometer D. Cup 34 Non operational
29, Auger set 1 Non operational ~ °
30. | Machine set 1 Non operational |
31. Pich meter glags 12 Non operational
32, Iron traly 2 Non operational
33. Geo text sample 2 t Non operational
ITEM RECEIVED FROM MR, KNOP’S HOUSE |
34, TV 147 1 Non operational |
35. Vaccume 1 Non operatiopal |
36. Bucket 1 Non operational l
37, Stablizer 1 Non operational __}
ITEM RECEIVED FROM ACTIONAID, OFFICE BAWALNAGAR ‘,
2 | Executive Table 3 Non operational
=@ Visitor's Chairs 2 Non operational :
%o | Small table 1 Non operational
&/ | Conference 1able 1 Non operational |
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