
In Anantharam, another village, the minor serving 
the village lands is located in the lower half of the 
distributary. Most of the time the water flow is 
below the designed discharge, and rarely reaches 
the last three outlets, which are in the village. 
Women of the three outlets took the initiative to 
procure water. By mutual agreement, the women 
from an area of 25 acres, which can be irrigated in 
one day, set out in the morning, along the minor. 
Irrespective of the extent of holding or social 
status, one woman from each family joins the 
group. They carry with them spades and work 
along the minor, only in the day time. The women 
remove obstructions from the minor and guard it. 
One male farmer remarked: "We have seen that 
nobody is bold enough to obstruct women and it 
has made things easy for us." Men work in the 
fields guiding the water to irrigate different plots 
in the holding. Men are happy doing this job and 
women are proud in handling the normal male
oriented job. 

In still another village, a female farmer-So 
Sugunamma took a leading role in settling 
village disputes over water. While her husband 
spends most of his time roaming around and 
drinking, she looks after all farming tasks. There 
were numerous quarrels in her village, because 
farmers from the lower outlets always tried to 
block the upper outlets. Sugunamma talked to 
her village neighbors and asked them why they 
should quarrel, instead of sharing the water. 

GROUNDWATER 

She constructed an earthen divider in the minor; 
a small earthen bund running up-stream from the 
outlet in an acute angle. The height and length of 
the outlet are so adjusted to make sure that about 
one fourth to one third of the water flows into the 
upstream outlet, allowing the rest to flow down to 
the two remaining downstream outlets. This was 
seen and appreCiated by the other farmers and 
demands came to her to help in providing such a 
divider in the other upperoutlets as well. She also 
helps in sharing the water below the outlet, and 
she is consulted quite often to resolve problems in 
conveyance. 

These examples show that women can playa 
dynamic role in irrigation management. With 
some training and exposure, the normal shyness 
in these women can be removed, and they can 
play more important and effective roles in 
irrigation management. With the increased role 
of women in irrigation management, the fighting, 
bickerings and other quarrels normally seen in 
villages caused by menfolk, are likely to decline. 
This is also likely to bring in better discipline in 
distribution and sharing of waters, increase the 
overall irrigated areas and help in solving the tail
end problems. 

(From a paper presented at a seminar on Men and Women Water 
Users in Water Management, held in Hyderabad 

on October, 28 and 29,1991- by C. Sitapathi Rao; Tllrublli 
Hassan and Mrs. C. Vijaya SllyamalaJ 

South Asian Regional Workshop on Groundwater Farmer-Managed 

Irrigation Systems and Sustainable Groundwater Management, Dhaka, 


Bangladesh, 18-21 May 1992 


As stated in the last issue of the Newsletter we are 
pleased to share with you the outcome of the 
workshop held in Dhaka, Bangladesh during 18
21 May 1992. 

A four-day South Asian Regional workshop on 
Groundwater Farmer-Managed Irrigation 
Systems and Sustainable Groundwater 
Managementwas held in Dhaka, Bangladesh from 
18 to 21 May, 1992. Fifty-seven participants from 
10 countries including 5 lIMI professional staff, 
attended the workshop. Five Indonesian 
participants who attended the workshop were 
taken ona one-week field trip after the workshop. 
The first day's activities began with an inaugural 
session followed by presentations ofsyntheses of 
the papers that had been prepared. Discussion 
groups were then formed and assigned the task 
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of identifying issues of particular concern for 
further exploration during the remainder of the 
workshop. These discussion groups were 
organized around the topics of: 

i) Aquifer and drawdown conditions; 

il) FMIS groundwater support services; 

iii) FMIS sustainability under water-surplus 
conditions; 

iv) FMIS sustainability 
conditions; and 

under water-deficit 

v) FMIS sustainability within surface irriga
tion systems. 
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The second and the third day were devoted to 
field visits to see the working of various types of 
FMIS under different management conditions in 
the northern partof Bangladesh. On the final day, 
there were again small group discussions- this 
time set up to address and make recommendations 
about some of the areas of concern identified 
earlier. These three groups focused on: technical 
considerations; institutional issues; and 
socioeconomic aspects. 

luues for Discussion 

On the first day, the five discussion groups came 
up with a number of concerns for further 
exploration. These issues are listed below by 
discussion-group topic. 

Aquiferand Drawdown Issues. There is an urgent 
need to collect and disseminate technical 
information on aquifer characteristics, 
groundwater quantity and quality and drawdown 
conditions; on groundwater table variation in 
response to rainfall, surface water recharge and 
pumping; and on micro-level groundwater 
mapping and information system on groundwater 
availability and abstraction mechanisms. 
Organizational aspects of groundwater 
information collection and dissemination are also 
important. . 

Overdevelopment of groundwater and its 
utilization result in: depressed water tables, 
interaction between shallow and deep aquifers, 
and imbalances between fresh water and salt 
water interfaces. This leads to problems ofinequity 
and lack of sustainability and increases cost of 
groundwater abstraction. Therefore, it is necessary 
to initiate careful monitoring of groundwater table 
fluctuations and introduce proper regulatory 
mechartisms for sinking and spacing of shallow 
tubewells (STWs) and deep tube wells (DTWs). 

Valuable groundwater is often used inefficiently 
and at times wasted. Therefore, integration of 
efficient utilization of groundwater through better 
water management practices in conjunction with 
rainfall and surface water is necessary. 

Selection of type of tubewells, their installation, 
operation and management are to be matched to 
meet the aquifer characteristics and drawdown 
conditions. 

There is a need to enact proper groundwater 
regulatory mechanisms through a proper mix of 
technology and management for groundwater 
utilization so as to maintain groundwater at 
desired levels and prevent environmental 
degradation.!t would be useful to find solutions 
to problems associated with: 
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* 	 the increasing costs of construction, replace
ment and 0 & M; 

* 	 the deterioration of water quality; and 

* 	 the differential effects of water markets on 
the poor. 

Study is needed on the impact of withdrawing 
state assistance for groundwater development 
and on how measures can be developed to 
improve the performance of groundwater 
development. 

Groundwater Support Services Issues. There is a 
need to provide support services for groundwater 
FMIS in the following areas: 

* 	 easily available credit for construction of 
wells, purchase of equipment and spare 
parts and operation and maintenance; 

* 	 price support, market information andmar
keting facilities and storage and transport 
facilities for their produce; and 

* 	 subsidies for operation, maintenance and 
replacement. 

It is necessary to: 

i) 	 Develop an institutional framework for 
group formation, partnership and legal 
framework for the groundwater group. 

ii) 	 Provide training for management support, 
recordkeeping, accounting and on-farm 
management. 

iii) 	 Provide technicalsu pport services on infor
mation ofgroundwater resources available, 
selection criteria, on-farm water manage
ment; and well maintenance and mechanic 
support. 

iv) 	 Provide spare parts during the recommend
ed life span of the tubewell. 

v) 	 Analyze and identify the impact ofground
water support services on the following: 

* 	 technical performance of groundwater 
utilization in improving command area, 
pump operation efficiency, recovery of 
water charges, loan recovery and rates 
of return to investment; 

* 	 macro-economic policies (protection 
versus free market, pricing policies 
including energy cost and subsidies 
for groundwater development); 

* 	 management!organization style (own
ership issue ... individual versus group 
management and public versus private); 
and 

* 	 role of private sector; poverty allevia
tion through credit and water markets; 
role of STWs!manually operated 
pumps. 



Sustainability Issues of GWFMIS in Water institutionally and sectorally (agriculture, 
Surplus Areas. There is a need to improve energy and transport) for sustainable use 
economic efficiency and profitability of of groundwater and other resources. 
groundwater irrigation. Therefore, it is necessary 
to: 

i) 	 Introduce macro-economic policies for 
profitable and efficient groundwater 
irrigation; 

ii) 	 Provide groundwater development subsi
dies (increase output price, input subsidy, 
credit and insurance); 

iii) 	 Balance surface water and groundwater 
development for their optimal utilization; 

iv) 	 Encourage local manufacturing of ground
water development equipment. 

v) 	 Ensure economic growth through better 
performance of water markets and im
proved access to water and credit markets 
for the poor. 

vi) 	 Define and demarcate objectives ofground
water development in relation to growth, 
sustainability, equity, poverty alleviation 
and gender issues. 

vii) 	 Discuss and identify the conditions under 
which drawdown issues assume impor
tance in the short run and in the long run; 
there is aneed to study agrochemical pollu
tion of groundwater and resource degra
dation. 

Sustainability Issues of GWFMIS in Water
Deficit Areas. It is necessary to: 

i) 	 Recognize that priorities may be different 
between lift technologies under different 
groundwater environments and socio
economic conditions. 

ii) 	 Identify the level of resource management 
and institutional development necessary 
for different regions; develop institutional 
objectives and management organizations 
relevant to farmers' interests. 

iii) 	 Understand and plan for water conser
vation, improved recharge and conjunctive 
use; social and economic implications of 
groundwater depletion; new mechanisms 
to improve resources management includi
ng the study of the relative efficacy of wa
ter markets, regulation and control to be 
met. 

iv) 	 Develop partner- not client relationships 
between farmers and agencies; strengthen 
capacity of organizations (farmers, state 
agencies) to adaptandinnovate for different 
groundwater conditions; train farmers and 
operators; and improve extension services. 

v) 	 Integrate groundwater irrigation activities 

vi) 	 Collectand compile data on and techniques 
for technology management, farmers' needs 
and resources management, and improve 
accessibility to this information. 

Sustainability Issues ofGWFMIS within Surface 
Irrigation. It is necessary to: 

i) 	 Develop methodologies and techniques for 
efficient resources management through 
conservation and utilization; select appro
priate tubewell technology-deep versus 
shallow tubewells for conjunctive use of 
groundwater (GW) with surface water; 
integrate groundwater activities with 
surface water utilization; trea t groundwater 
as a common propert.y resource through 
legal provisions and sanctions. 

ii) 	 Understand the interaction between' 
groundwater and surface water recharge 
in terms of groundwater abstraction and 
water quality, and suggest measures to 
control them. 

iii) 	 Identify sources of pollution of surface 
water and groundwater and arrest dete
rioration of water quality. 

iv) 	 Understand the linkages existing among 
GW user groups, surface water FMIS and 
public agencies and suggest measures to 
improve their linkages and performance. 

v) 	 Develop and field-test a suitable organiza
tional structure for conjunctive use of sur
face water and groundwater systems. 

vi) 	 Stipulate proper regulatory and control 
mechanisms to control water table, and to 
prevent waterlogging and pollution. 

vii) 	 Provide adequate training; cost-effective 
technology; adequate input services; 
market and credit facilities. 

Workshop Recommendations 

Technical Considerations. The main issues under 
this topic were grouped as follows: 

i) 	 Groundwater resource assessment; 

ii) 	 Groundwater exploration; 

iii) 	 Water conservation and management; and 

iv) 	 Environmentalconsiderations in ground
water abstractions. 

Under the existing methods of groundwater 
assessment and data collection, objectives and 
review of assessment and data collection are not 
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well-defined in most of the countries. Also most 
of the data collection is at a macro level and the 
data are not readily usable at micro level by the 
farmers who need them most. Therefore, it is 
recommended that: 
It 	 the objectives of data collection and map

ping groundwater resources and review 
mechanisms must be clearly defined; 

It 	 groundwater data and their assessment are 
not readily available to the farmers at the 
micro-aquifer level (at the village level). 
Attempts must be made to collect micro
aquifer data within the existing agro-eco
logical unit through cost-effective pro
cedures and using the local knowledge 
of the farmers. Also mechanisms must 
be developed to make data available to 
the farmers when they need them.Particip
atory research data collection should be 
promoted. 

It 	 existing data should be synthesized; 
attempts mustbe made to collect additional 
data to fill in gaps; to update the database 
and to analyze the data to bring them to a 
usable form and make them available to 
farmers, agencies and planners. 

It 	 at present, many national govemments rely 
upon foreign experts and assistance to de
velop requisite databases and. to assess 
groundwater resources. It is necessary to 
develop local capability to undertake these 
assignments. 

Under groundwater exploitation, it was 
recommended that groundwater zoning be 
introduced into areas where only shallow 
tubewells can be used, areas where only deep 
tuhewell can be allowed and areas where both 
shallow and deep tubewells can be allowed for 
groundwater extraction. Based on relevant 
environmental data and agro-ecological zones, 
appropriate groundwater extraction guidelines 
should be developed and disseminated, which 
are suited to the location through technology 
policy for groundwater extraction. 

There was a lively discussion on the use of shallow 
and deep tubewells as extraction devices. 
Arguments were put forward for and against the 
use of deep tubewells. While discussing deep 
tubewells, two sets of issues were identified. The 
first set is with regard to existing deep tubewells. 
In Bangladesh itself there are more than 30,000 
deep tubewells. The process and results of 
turnoverand local management of these tubewells 
need to be looked into. Ultimately, most of these 
tubewells are likely to be owned by selected 
individual farmers who will be invariably well
to-do. The second set of issues is with regard to 
the installation of new deep tubewells. There 
were forceful arguments to ban turbine pumps 
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for installation of deep tubewells. It was also 
argued that in view of these large deep tubewells 
in water deficit areas such as hard rock areas, 
groundwater levels are receding fast, requiring 
innumerable shallow well owners either to deepen 
the wells or to abandon them. Therefore, there is 
an urgent need to regulate the use of deep 
tuhewells in these area too. 

At the end, it was recommended that a three
phase approach be adopted which initially 
emphasizes shallow tubewells and groundwater 
management for stabilizing the drawdown level 
at an appropriate depth by regulating the use of 
shallow tube wells; secondly, to go for deep-set 
shallow tube wells and, finally, attempts may be 
made to go for deep tubewells where other 
methods of extraction have failed orare inefficient. 

Underwatershed conservation and management, 
it was recommended that the micro-aquifer should 
be the unit for groundwater conservation. It was 
suggested that a water balance study of the micro
aquifer be carried out to study the impact of 
surface water on groundwater and to design 
appropriate extraction mechanisms. 

Inorder to improve the efficiency ofgroundwater 
use and to manage the groundwater resources in 
a sustainable manner it was suggested to: 

i) 	 Provide adequate technical extension serv
ices; 

ii) 	 Establish a strong unit for maintenance of 
groundwater structures; 

iii) 	 Provide adequate energy and energy 
distribution; 

iv) 	 Diversify crops for efficient water use; 

v) 	 Provide adequate credit facilities; 

vi) 	 Carry out proper monitoring and evalua
tion; 

vii) 	 Improve distribution systems and on- farm 
water management; and 

viii) 	 Carry out research on equity of distri
bution. 

Under environmental considerations, it was 
recommended that in all irrigation systems, 
groundwater extraction and use should be 
controlled so as to minimize environmental 
problems, such as waterlogging and salinization, 
sea water intrusion, reduction in agricultural 
productivity, health hazards, groundwater 
deterioration due to pesticides and fertilizers, 
land subsidence, etc. It was also suggested that 
ecological balances need to be maintained for 
sustainability ofgroundwater irrigation systems. 



Institutional and Organizational 
Considerations. Six functional issues were 
identified under this topic: 

i) Policy and legal aspects; 

ii) Planning; 

iii) Cost-sharing, resource mobilization and 
investment; 

iv) Creating appropriate ground
structure; 

water infra

v) Management 
tenance; and 

of operation and main-

vi) Agricultural production and marketing. 

The following strategies were suggested for 
developing appropriate institutional and 
organizational mechanisms: 

i) Policy dialogues 

ii) 	 Holding workshops 

iii) 	 Pilot testing 

iv) 	 Researching 

Under policy and legal aspects, it was 
recommended that necessary institutions be 
developed and policy formulated with respect to: 
integrating surface water and groundwater; 
ensuringregulatory mechanisms, providing legal 
status to farmers' organizations, providing 
incentives, involving landless laborers and 
enacting strong legal provisions for considering 
groundwater as a common property resource. 

Planning of groundwater resources needs 
assessment of potential and demand; a very strong 
participatory approach involving beneficiary 
farmers is recommended; organizational 
strengthening of agencies, NGOs and FOs is 
stressed. Coordination arrangements among 
agencies, NGOs and FOs are suggested. 

Under supply and installation of extraction 
equipment, it was recommended thatcompetition 
in adopting technology be permitted to allow 
involvement ofprivate organizations in the above 
activities and to provide necessary training to 
FOs. There should be legal provision to ensure 
availability of spare parts for imported equipment. 

UndermanagementofO&M,itwasrecommended 
thatboth groundwater resource management and 
management of extraction technology be given 
due consideration. In addition, in those areas 
where surface water is available, conjunctive use 
and management are necessary. While 
beneficiaries are accountable for properoperation 
and management, agencies need to be made 
responsible for proper energy supply. 

Under agricultural production, proper institutions 
are recommended for crop diversification, credit 
and marketing mechanisms. There is a need for 
interministry collaboration for dealing with 
groundwater, agriculture and other allied areas. 

Socioeconomic Considerations. In order to make 
groundwater agriculture economically viable, 
groundwater extraction and utilization have tobe 
effectively integrated into the larger national 
macro economy. In this endeavor, the group 
considered the following as important: 

i) Infrastructuralfacilitiesbe made available. 
Under these facilities, some of the areas 
recommended to be adequately developed 
were rural electrification, transportation 
andstorage facilities, supply of equipment 
and spares, agro-processing industries, 
legal and administration framework of 
groundwater utilization and management 
and stabilization of excqange rates. 

ii) Pricing policy be updated. Under this 
policy itwas recommended to provide a se
lective subsidy for irrigation well equip
ment, appropriate pricing for surface water 
and groundwater, power, inputand output 
and reforms in credit policies. 

iii) Groundwater and surface water inter
action be considered for optimal conjunctive 
use of surface water and groundwater. 

iv) Equity. It was recommended to monitor re
gional! social! intergenerationall gender 
equities and targeting of benefits from 
groundwater irrigation. 

v) Institutional arrangements. Under these 
arrangements, it was recommended that 
water markets be promoted. However, 
institutions need to be created and strength
ened to help regulate both sellers and buy
ers . Institutions for efficient conjunctive 
use and management need to be 
established. 

Other Recommendations. The following 
recommendations are crosscutting the themes 
already discussed. They emerged in the final 
plenary session: 

i) 	 Groundwater should be considered as a 
common property resource. Groundwater 
and surface water must be integrated into 
a unified legal framework. All, including 
landless people, should have inalienable 
rights to water for drinking and religious 
purposes, followed by agricultural and 
industrial uses, in a hierarchical order. 
Ground water should beconsidered a legal
ly tradable commodity subject to regulation 
againstoverexploitation.Groundwateruse 
should be planned in conjunction with 
surface water. 
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·.lIi) . 	 Deep tubewells are costly and nearly uni
versally controlled by large farmers. Appro
priate institutional mechanisms should be 

· 	 m place before this technology is developi~ 

i·-: 	 ed. 

''ii) 	 Bannmg of deep tubewells is not a possible 
solution. But their use should be regulated 
through viable local institutional arrange
ments. 

·iv) 	 Landless laborers should be given prefer
ence to manage tubewells in a sustainable 
manner; 

· v) 	 Some ofthe aquifers extend overmore than 
one nation (for example the Gangetic aqui
fer). Regional efforts are necessary to as
sess groundwater potential and intercon
nectedness. 

vi) 	 State policies toward groundwatermanage

ment should target not only the individual 

pump ownerbut the network of wells that 

will interact now or in the future. 


vii) 	 Well ownership may be individual, but 
communities in an area should be 
organized and be invested with the right of 
taking decisions onnew individual invest
ments in wells in their area. Conservation 
technologies mustbe adoptedby allowners 
of wells. Group purchase and distribution 
ofpower to these owners and enforcement 
ofcollection / loan repayment for credit 
provided to them are needed. 

viii) 	 Aquifer characteristics, and recharge rates 
vary greatly within even smallareas; there
fore, state policies should be tailored to the 
natureofeach ecological zone (Le., ground
water resource endowment region). Blan
ket countrywide or statewide policies for 
areas of high ecological heterogeneity are 
likely to be mefficient and wasteful of state 
capitalwhen direct subsidies are involved. 

· be) 	 When the cost of pumping exceeds publi
cized and agreed-upon locally defined lim
its, all further official credit for extractive 
investmentsshouldbe cutoff. Theseindude 
mvestments in well deepening, pump en
ergization, construction of new wells, etc. 

x) 	 Choice of technology should be such that 
small groundwater groups are preferred 
to large groups when the resource base 
so permits. If shallow groundwater exists, 
then shallow tubewells are to be promoted 
rather than deep tube wells. 

{R. Saktllivadirtcl, D. Parker and S. MarlOr, IlMIJ 
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Sustainability of FMIS: Reflections on the Field 
Trip in Bangladesh on 18 and 19 May, 1992 

As an integral part of FMIS Network Workshop 
on "Groundwater FMIS and Sustainability of 
Groundwater," afield trip was organized to FMIS 
of groundwater at five locations in Rajashahi and 
Bogara districts. Of these, six weredeep tubewells 
managed by various agencies of the Government 
of Bangladesh and one well was managed by a 
voluntary organization called Proshika. One well 
which was managed earlier by BARC is presently 
owned by a farmer. 

Of all the problems, frequent mechanical failures 
and disruption in supply of electricity can be 
regarded as those which are beyond the 
organizationalcapability ofFMIS. These problems 
have the potential to offset the planneddistribution 
of water and thereby affect the uniformity in 
productivity levels (Well No.2). This can induce 
each member to withhold or delay payment, 
especially because of two attitudes: First, let those 
who are greatly benefited pay, and second, the 
payment is not worth the facilities provided by 
the FMIS. Due to such attitudes FMIS will run 
short offunds to meetO&M costs and, ultimately, 
fail to supply water in time and at equal quantum. 
This will force resourceful members to opt out of 
the FMIS (Well No.6) . 

A deeper analysis shows that all the problems 
identified arise from the inability of FMIS to 

expand their objectives beyond water 

supply for irrigation; 

identify alternative solutions to issues that 

plague them constantly; 

develop multitier leadership as an alterna

tive; and 

strengthen support systems. 


In almost all the FMIS that were visited, it was 
observed that even after many years of existence 
their objective was only to supply water. 

With the extension of irrigation facilities there is a 
need to invest recurrently on inputs like animal 
power, seeds, pesticides, manure, labor and 
marketing. The pooropt for investment instead of 
paying O&M costs. In such cases, reduction of 
time and labor invested to procure inputs and a 
well-developed organizational mechanism for 
marketing can prevent distress sales and 
exploitation at the hands ofmiddlemen. Probably 
the profits and savings from activities can help 
the poor in paying the O&M costs in time. 
Unfortunately, we tend tocategorize these services 
as support systems and tend to play them down. 


