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ABSTRACT 

Assessment of water resources administration in Nigeria reveals 

gross inadequacies. The present decision-making framework for water 

resources administration is not expected to contribute much towards 

national development in the long run. Water institutions which should 

provide the means for implementing decisions can best be described as 

non-existent. 

Evaluation of water institutions found in the United States 

resulted in the development of three alternative institutional models of 

water resources administration, any one of which is recommended for 

adoption by Nigeria depending on the circumstances. Each of these three 

alternative models is characterized by significant citizen participation 

at all levels and at all stages of the decision-making process. One of 

the alternatives organizes water institutions by level of government, 

where the states are responsible for all aspects of water resources 

administration, as on the Colorado River Basin. Another alternative 

organizes water institutions on the basis of regional, basin-wide execu

tive agencies, such as the Tennessee Valley Authority (TVA). A third 

alternative adopts a mixed strategy. Certain areas would have TVA-type 

executive agencies, while other areas would have no TVA-type agency, but 

the states would then be responsible for all aspects of water resources 

administration and development. This situation prevails throughout the 

United States, 

xv 



xv i 

At the user level, the Institutional framework of decision 

making for water resources administration provided by the special water 

districts found in the United States is recommended for adoption by 

Nigeria to fill a vacuum created at the interface of the water resources 

system and the social system. 

The choice of an overall institutional model for Nigeria will be 

determined by the final political map of the country in relation to the 

identified river basins. These alternative institutional models for 

water resources administration are also recommended for consideration by 

other developing countries. 



CHAPTER 1 

INTRODUCTION 

In most developing countries, most aspects of the administration 

of water resources is on an ad hoc basis — a hydroelectric dam here, an 

irrigation well there, or a river diversion to supplement existing, 

inadequate water supply for a rapidly expanding community. Many organi

zations administering water resources are relatively new, with neither 

clearly defined organizational patterns nor efficient and functional 

organizational structure. Water institutions in the sense of devices of 

the society to manage itself hardly exist. Even in developed countries 

with extensive histories of local water administration, there is con

tinual re-organization along regional lines to meet modern challenges 

associated with increasingly marginal water resources development. 

Nigeria is a developing country which has only recently begun to 

demonstrate a major interest in comprehensive water resources adminis

tration at the national or federal levels with the creation of a Federal 

Ministry of Water Resources in 1975 (West Africa, 1975). However, the 

planning, implementation, and management of water resources need 

improvement. This is partly because the water institutions are not ade

quately structured to cope with the full range of water problems facing 

the country today. This is also partly as a result of a lack of water 

institutions at the local or user level, beyond the national or state 

1 
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levels. The water institutions will have to be dynamic for them to 

respond to the problems which the country will, no doubt, face in the 

future if the experience of the United States and other developed 

countries is to be taken as a positive guide. There is the need for 

comprehensive national policies on water, including the organizational 

arrangements for the planning, development, and management of the 

nation's water and related land resources (Adeyemi, 1977). The perfor

mance of the existing organizational arrangements, with respect to their 

adequacy for present and future development of water resources, will be 

evaluated in the light of the past experience and evolution of similar 

organizations responsible for water resources administration in the 

United States. 

1.1 Motivation of Research 

The United States has had a long and diversified history of 

water resources development and administration. Also, the United States 

has passed through periods comparable to the stages in which developing 

countries, such as Nigeria, are now passing through in terms of economic 

development and organizational maturity with respect to water resources 

administration or management. Furthermore, the Republic of Nigeria has 

recently adopted a Federal Constitution similar to the United States 

Constitution in the proposed structure of federal, state, and local 

governments, and in their functions and interrelationships (Federal 

Ministry of Information, 1979). The foregoing suggests: 
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1. A study and assessment of the performance of selected water 

resources institutions responsible for water resources adminis

tration and management in the United States. 

2. A study and assessment of counterpart water institutions in 

Nigeria, if any. 

3. Development of institutional models for water resources adminis

tration, based on the experiences in the United States, which 

can be applied to Nigeria and other developing countries in a 

similar situation. 

1.2 Research Objective 

The objective of this research is the development of alternative 

institutional models of water resources administration for developing 

countries using Nigeria as a case example. Given the objective of 

national development, certain limiting factors can be identified as far 

as water resources management is concerned. If these limitations can be 

overcome and the appropriate institutional arrangements established for 

carrying out water programs, the underdeveloped country will be on the 

way to development (Ajayi, 1977). The technical solutions to water 

problems have to be implemented within an institutional framework 

designed for the purpose of implementing these technical solutions. 

Every new technical solution to a water problem necessarily 
implies that decision-making capabilities will need rearranging. 
The wider the ramification of the consequences which flow from 
any particular technological development, the more complex will 
be the task of rearranging decision-making capabilities in the 
development of appropriate institutional arrangements within and 
among the community of users. (Ostrom and Ostrom, 1972, p. 5) 
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1.3 Research Methodology 

The conceptual approach will be the integration of the planning, 

implementation, and management phases of water resources development in 

developing countries because, in most developing countries, "planning 

and implementation, in fact, appear to be 'parallel' operational lines 

never intended to meet" (Wiener, 1972, p. 110). In the final analysis, 

even the best plans must be made to work, and this is where a responsive 

and dynamic institution to implement decisions and manage water 

resources for national development becomes crucial. 

Chapter 2 is a discussion of current concepts of water resources 

administration relevant to developing .countries. 

Chapter 3 is a study of the peculiar problems of water resources 

administration in Nigeria as an example of the situation in developing 

countries. Chapter 4 focuses on an assessment of the adequacy and effi

ciency of the existing institutional framework for dealing with present 

water resources problems and potential for dealing with anticipated 

problems within the next five-to-twenty-year period corresponding to 

short- and long-term horizons. 

Chapter 5 discusses fundamental aspects of water resources 

administration in the United States. 

Chapter 6 and Chapter 7 examine and assess the performance of 

different institutional approaches to water resources development in 

selected areas of the United States. The Tennessee River Basin and the 

Colorado River Basin have been chosen as study areas in the United 

States, On the Tennessee River Basin, a regional agency — the 

Tennessee Valley Authority (TVA) — is responsible for the 
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administration of water resources, independent of the states within the 

basin; whereas, on the Colorado River Basin, each state within the basin 

is responsible for the administration of water resources on its own. 

This arrangement sometimes results in conflict with other states. Water 

resources institutions in the states of Arizona, California, and New 

Mexico have been selected to represent the diversity of institutions on 

the Colorado River Basin and an examination and assessment of each of 

these three different state models are presented. The following evalua

tion is included in the assessment: 

1. Law. 

2. Objectives and policy. 

3. Planning, 

4. Implementation, 

5. Operations and management. 

6. Financial and economic. 

7. Organizational. 

Chapter 8 is devoted to a comparative study of the water 

resources development situations in the United States and Nigeria. 

Chapter 9 and Chapter 10 develop alternative institutional 

models for the administration of water resources in the context of 

developing countries using Nigeria as a case example. The institutional 

models are built largely on the experiences of the United States in 

water resources development and administration. 

Chapter 11 is devoted to a discussion of the analyses, institu

tional models derived, and the major findings of the study. 
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The final chapter highlights the most important conclusions and 

recommendations for advancing the business of water resources adminis

tration in Nigeria and other developing countries. 



CHAPTER 2 

CONCEPTS OF WATER RESOURCES ADMINISTRATION 

Besides air and land resources, water is the most pervasive of 

all natural resources and is required by society for several purposes, 

including domestic and industrial water supply, irrigation, development 

of fisheries, navigation, power development, and recreation. As long as 

the state of development does not require more water than the readily 

available supply, there is little problem. In other words, the greatest 

challenge is posed by competition for scarce water resources as the 

readily available supply can no longer satisfy competing and sometimes 
t 

conflicting demands. 

Most recently in the developed countries, there has been concern 

both for the environment and for continued human welfare as a result of 

degradations to the quality of available water as well as limitations on 

the quantity of water available. This has led to a realization of the 

need to conserve, preserve, and improve upon the quality of available 

water. Emphasis is currently shifting from development of new supplies 

to re-allocation of scarce water resources for human welfare. The 

existing water institutions are being remodeled to cope with this new 

realization of water as a limited resource. In Britain, the United 

States, and other developed countries, re-organization of water agencies 

is now a major preoccupation at the national level (Okun, 1977; Funnell 

7 
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and Hey, 1974; Parker and Penning-Rowsell, 1980). In the underdeveloped 

countries where the exploitation of water resources has never really 

been extensive or well organized, we now have the additional problems of 

environmental pollution, water shortages, and flooding as a result of 

poor management of water resources. 

2.1 Interdisciplinary Nature of Water 
Resources Administration 

Water resources administration is, or should be, concerned with 

the management or rational development of water resources for the 

improvement of human or public welfare. As a result, it shares a lot 

with the various water sciences and with public administration. In the 

past, the development of water resources has been viewed as a problem in 

technology. Today, in most developed countries, and especially in the 

United States, water resources development is being viewed in a broader 

perspective, including economic, legal, political, social, as well as 

environmental considerations, With this broader perspective, water 

problems are no longer viewed in terms of development, but in terms of 

overall effective and efficient management for economic development and 

human welfare, 

The objectives of water resources administration should parallel 

those of public administration. The objectives of government are called 

policy; the application of policy is called administration (Caldwell, 

1975), Therefore, the water resources objectives of government can be 

taken together to constitute water policy; thus, the strategy of 

effecting this water policy becomes water resources administration. 

Heady (1979) describes administration as being concerned with means for 
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the achievement of prescribed ends. Although there are differences of 

opinion among students of public administration on important issues of 

approach and emphasis, there is basic agreement on the central concerns 

in administrative studies. Heady (1979) lists the following as the 

basic concerns: 

1. The characteristics and behavior of public administrators — the 

motivations and conduct of the participants in the administra

tive process, particularly those who are career officials in the 

public service. 

2. The institutional arrangements for the conduct of large-scale 

administration in government — organizing for administrative 

action. 

3. The environment or ecology of administration — the relationship 

of the administrative subsystem to the political system of which 

it is a part and to society in general. 

The emphasis in this study is on the second of the basic concerns listed 

above. Both the first and the last concerns can be positively influenced 

by an appropriate institutional arrangement. 

The various water sciences, for their part, treat the quantita

tive and qualitative aspects of water resources and provide the bases 

for value judgments as to the judicious use of water resources. Conse

quently, any program of water resources administration must, of neces

sity, recognize the scientific aspects of water resources. 



10 

2.2 Public Administration, Water Resources 
Administration, and National Development 

One of the objectives (if not the objective) of underdeveloped, 

or developing, countries is to become developed. In an attempt to 

design a model for water resources development or to recommend a system 

of administration of water resources in developing countries, the ques

tion might be asked whether a capitalist-based system or a socialist-

based system should be adopted. The answer is simple. Almond (1965) 

asserts that the same functions are performed in all political systems, 

even though these functions may be performed with different frequencies, 

and by different kinds of structures. One may qualify this statement by 

adding, "and with different degrees of success." What we are really 

concerned with is a mechanism for the successful and efficient perfor

mance of certain functions, in this case the provision of adequate 

supplies of water in terms of quantity and quality to meet the various 

demands of Nigeria or any other developing country in a similar 

situation. 

Heady (1979) states that development administration has the 

virtue of consciously relating administrative means to administrative 

ends, and of deliberately spotlighting the problems of administrative 

adjustment faced by emerging countries seeking to achieve development 

goals. Two meanings, or two areas of attention, can be identified with 

regard to development and administration: the administration of develop

ment and the development of administration. In the first sense, 

development administration refers to the administration of development 

programs, to the methods used by large-scale organizations, notably 
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governments, to implement policies and plans designed to meet their 

developmental objectives (Riggs, 1970). The second meaning involves the 

strengthening of administrative capabilities, both as a means to enhance 

the prospects for success in carrying out current development programs 

and as a by-product of prior programs such as in education (Riggs, 

1970). This study keeps both views of development administration in 

perspective, but focuses especially on the former meaning of development 

administration as far as water resources are concerned. 

Other authors prefer to see development administration as a 

polite way to talk about administrative reform, and this, in all cases, 

means political reform (Jones, 1976). It can be argued that it is not 

only the political system that is responsible for development; avail

ability of resources, the legal system, the economic conditions, the 

social system, the cultural system, as well as the level of manpower 

development, all these have their effects on development. In the 

specific case of water resources, it is the appropriate water institu

tions or organizations with the necessary legal authority, technical 

expertise, as well as financial support, operating within the political, 

legal, and social systems that will have primary responsibility for the 

development of the resource. Examples of excellent water development 

institutions and programs can be found in nearly every political system. 

The intention of this dissertation is not to overhaul or overturn the 

existing political system in the attempt to solve water resources prob

lems, but to design alternative water institutior 3 to effectively deal 

with the identified problems without necessarily restructuring the 

political system. This position can be justified for two reasons. In 



the first instance, the present political or constitutional system in 

Nigeria is patterned after that of the United States, which has an 

excellent history of water development and administration, at least when 

compared to Nigeria. In the second instance, the goals of the present 

political system in Nigeria coincide with those assumed in this study, 

namely, national and economic development with increase in human 

welfare (Federal Ministry of National Planning, 1980). The role of 

water resources management in this regard has been discussed elsewhere 

(Ajayi, 1977). 

2.3 Institution Building for Water 
Resources Development 

The strategy which has been adopted in this research is a com

parative analysis of water institutions in the United States and in 

Nigeria in order to design improved models of water institutions rele

vant to the conditions obtaining in Nigeria and other developing 

countries. Several studies have shown that alternative designs have 

alternative consequences and that design can be rooted in analysis of 

the prospective effects of known alternatives, prior to the basic deci

sions about implementation (Siffin, 1976). An excellent example of 

design strategy is a comparative study on the effects of alternative 

organizational approaches to land reform, in which twenty-five cases 

were examined. The organizational arrangements were classified into 

three categories — centralized, decentralized, and devolved. The 

findings dealt with how each of these arrangements affected bureaucratic 

power and peasant security, political power, and income (Montgomery, 

1972). The form of the administrative arrangements used to implement a 



project or program can be crucial to its success or failure. Even when 

there is the will and the capacity to conduct a project or program, and 

strong justification for it, the outcome is more likely to depend on the 

type of arrangements used to implement it than on the ideology of the 

leadership or the character (i.e., democratic or authoritarian) of the 

regime (Cunningham, 1975). 

This idea underlies this research; that, carefully designed, 

institutions can be the key to solving a lot of the problems of under

development and, in the case of water resources, properly designed 

institutions are essential for any successful execution and management 

of water programs or projects. Knowledge gained from the study of 

established water institutions in the United States, some of them 

presently undergoing reform, will be brought to bear on the water prob

lems facing Nigeria and other developing countries in a similar 

situation. 

We have noted the shift in emphasis by developed countries from 

consideration of solutions to water resources problems as purely an 

engineering or technical activity to include political, social, 

economic, as well as legal considerations. "The engineering problems 

associated with the design and operation of water works as physical 

facilities are always accompanied by problems in the design and opera

tion of organizational arrangements concerned with the conduct of people 

associated with the enterprise" (Ostrom and Ostrom, 1972, p. 1). In 

this context, in order for the institution to be judged effective, it 

must perform efficiently certain operations related or directed towards 

the goals or objectives established for it. In the context of a 
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developing country, the institution that we envisage will perform the 

following functions: planning, implementation, and management of water 

resources projects as a unified and interconnected operation. Failure 

in any one of these fur.ctional areas will mean failure of the whole 

institutional setup. It is not necessary that the administrative system 

execute all of its own plans. However, it should be in a position to 

ensure that the programs and projects executed on its behalf conform to 

established standards. 'This author is not aware of any previous focus 

on water institutions as the key to water resources development in 

underdeveloped countries. It is expected that this exercise will con

tribute towards solving some of the problems of underdevelopment. 



CHAPTER 3 

WATER RESOURCES ADMINISTRATION IN NIGERIA 

Governments at all levels and the people of Nigeria have always 

been concerned about the state of administration of water resources in 

the country. In response, the Federal Military Government created a 

Federal Ministry of Water Resources (FMWR) in 1975 (West Africa, 1975). 

Several regional River Basin Development Authorities (RBDAs) were also 

created in 1976 (Federal Military Government, 1976a, 1976b) to engage in 

comprehensive river basin development. Although both the FMWR and the 

RBDAs were charged with food production and water supply development, 

the federal government has found it necessary since these developments 

in 1975 and 1976 to initiate two new programs of agricultural food pro

duction and one program of rural water supply outside the framework of 

existing institutions. The first program, established in 1976 (Operation 

Feed the Nation), was replaced in 1980 with the National Green Revolution 

Committee. The Rural Drinking Water Committee was also established in 

1980 to develop a program of rural water supply. The tendency of the 

federal government towards proliferation of water development organiza

tions creates problems of multiple jurisdiction, fragmented authority, 

conflicting objectives, and unhealthy competition in an area where clear 

definition of functions and authority, as well as coordination of 

15 
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programs and cooperation among agencies are very important for effec

tiveness and efficiency in the performance of most water functions. 

Prior to 1963, there were only three political units or state 

governments in the country, excluding the federal government. By 1975, 

there were nineteen states plus a sizeable federal capital territory. 

The country has been subdivided into smaller and smaller states along 

ethnic lines, supposedly to bring development closer to the people. Each 

state thus created has gone on to establish its own separate water 

organization, usually with some skeletal staff transferred from an 

existing state organization, thereby weakening both. The result of this 

proliferation of state water resources development organizations is that 

pre-existing ineffectiveness and inefficiency in water resources 

administration have been multiplied. An important observation here is 

that the administration of water resources appears to be based on 

political considerations rather than on resource or professional consid

erations. Presently, there is no city in Nigeria with a reliable water 

supply system despite the existence of all these various water 

organizations. 

The local government re-organization of 1978 was formally written 

into the Constitution adopted by the Federal Military Government in 1979 

(Federal Ministry of Information, 1979). The local governments are also 

charged with certain water functions in addition to their general 

responsibility for economic planning and development (Federal Ministry 

of Information, 1979) in their respective areas of jurisdiction. They 

have not been able to make much impact on either water supply or waste 

water disposal in the short time in which they have been in existence. 
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There are no specific water organizations as such at the local level and 

it is, perhaps, this particular aspect that has hampered the delivery of 

water services to a large number of people. 

3.1 Federal Level Administrative Organization 

Prior to 1975, there was little federal activity in general 

multipurpose water resource development. The only exception to this was 

the federal investment in the Kainji dam which was conceived as a source 

of cheap hydroelectric power for the whole country. The experience with 

Kainji has shown that the country has yet to find an effective way to 

administer its water resources, in this case, hydroelectric power 

development. The National Electric Power Authority (NEPA) was charged 

with operation and maintenance of the Kainji facilities. NEPA is also 

responsible for transmission, distribution, and wholesale and retail sale 

of electricity to its customers. NEPA has not been able to perform all 

of these functions effectively. The federal government created the 

Federal Ministry of Water Resources (FMWR) and the several regional 

River Basin Development Authorities (RBDAs) funded by the federal govern

ment to engage in water development. There are several other federal 

departments marginally responsible for certain water functions. How

ever, the FMWR and RBDAs have primary responsibilities for water 

resources development throughout the whole country. Figure 3.1 shows 

the federal departments having significant water resources responsi

bilities and their functions. Overall coordination is expected to be 

provided by the FMWR because of the responsibilities assigned to it in 

the decree establishing it. 
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Figure 3.1 Federal Ministries and Departments Responsible for Water Development. 
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3.1.1 Federal Ministry of Water Resources 

The responsibilities of the Federal Ministry of Water Resources 

(FMWR) as contained in a federal Extraordinary Gazette (Federal Military 

Government, 1979b) are: 

1. Control of water resources. 

2. Dams development and irrigation. 

3. Development of river basins. 

4. Exploration and development of underground water, 

5. Hydrological and hydrogeological investigations. 

6. Water supply undertakings. / 

7. Relations with the following bodies: 

a. River Basin Development Authorities (RBDAs). 

b. River Niger Basin Commission. 

c. International water organizations. 

d. Lake Chad Basin Commission. 
I 

From the above, it can be seen that the FMWR has general responsibilities 

for water resources development, including possible coordination or 

supervision of the activities of the various organizations in item 7 

above. The organizational chart of the FMWR is shown in Figure 3.2. 

Presently, FMWR consists of only one department, the Federal Department 

of Water Resources (FDWR). Eleven zonal offices are planned to cover the 

entire country, with each zonal office responsible for an area roughly 

equivalent to that covered by one of the eleven established RBDAs. 

Besides the responsibilities in the Extraordinary Gazette listed 

above, there are no other published guidelines by which the activities 

of the FMWR or the FDWR and its zonal offices can be properly judged. 
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Figure 3.2 Organizational Chart of the Federal Ministry of Water 
Resources (FMWR). 



The FDWR has not published an annual report since it was established in 

1975. There are reports of studies done by consultants for the FDWR in 

its library in Lagos. The FDWR relies extensively on consultants for 

most, if not all, of the work it has undertaken to date. The consul

tants (most of them foreign) generate reports for the FDWR at a rate 

faster than the FDWR can cope with in terms of evaluation. In at least 

one instance, the FDWR had to rely on a different group of consultants 

to evaluate the reports of another group of consultants. During the 

course of investigations, it was discovered that the FDWR does not have 

the manpower to initiate or undertake any routine hydrological investi

gations, from regular data collection to feasibility and design studies. 

When the FMWR was created, its staff came largely from the Water 

Supply Section of the Geological Survey in the Federal Ministry of Mines 

and Power. Consequently, the program of data collection and analyses 

for water resources exploration and development formerly undertaken by 

the Geological Survey was abolished by the Geological Survey of Nigeria 

and transferred to the FDWR. The FDWR has not been able to continue 

this program because of re-organization involving the deployment of 

these former staff of the Geological Survey to the various locations of 

the zonal offices of the FDWR. A national water law is still in the 

drafting stages. The FDWR has not adopted a water policy yet. 

The zonal offices of the FDWR are supposed to liaise with the 

RBDAs and monitor their activities. As the RBDAs have done little work 

on their own, except review the reports of consultants, it is not quite 

clear what the exact role of the FDWR zonal offices is supposed to be in 

this setup. There is potential conflict between the RBDAs and the FDWR 
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zonal offices in terms of functions allocated to them, especially as 

both are supposed to be engaged in basic data collection and analysis 

for feasibility studies. The degree of cooperation and level of super

vision should be clearly spelled out in unambiguous terms to minimize 

jurisdictional conflicts in the interests of effectiveness and 

efficiency. 

All the planned zonal offices have not been established yet. 

Six of the existing eight zonal offices were visited by this author. 

The problems which they have encountered range from lack of manpower to 

inadequate finance to undertake data collection functions, as well as 

lack of equipment. A typical zonal office has one or two geologists or 

hydrogeologists — former employees of the Geological Survey — in 

charge of overseeing a hydrogeological and hydrological program as well 

as running the office on a day-to-day basis. The daily administration 

of the office takes up all their time and they have little time for any 

professional work in the field. Figure 3.3 shows the organization of a 

typical zonal office. Unless re-organization takes place, the zonal 

offices will not be able to discharge their professional duties as well 

as they should. The equipment and manpower needs of the zonal offices 

should also be examined and adequately provided for. 

In retrospect, it seems that the decision to establish eleven 

zonal offices at a time when there were, perhaps, only enough qualified 

people to adequately staff, at most, two or three zonal offices was not 

realistic. It would have been much more effective to start with two or 

three well-functioning offices before branching out. At this rate, it 

will take a very long time before any of the zonal offices can perform 
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up to expectations. Also, the majority of them do not have permanent 

offices as yet. 

3.1.2 River Basin Development Authorities 

The River Basin Development Authorities (RBDAs) are regional, 

autonomous bodies charged with comprehensive river basin development in 

their areas of jurisdiction. There appears to be confusion as to the 

basis on which they are organized. The decrees of 1976 (Federal Military 

Government, 1976a, 1976b) which first established the RBDAs defined 

their areas of jurisdiction on the basis of the natural drainage 

boundaries, while the decree of 1979 (Federal Military Government, 1979b) 

which added to their functions redefined their areas of jurisdiction on 

the basis of political divisions roughly approximating those of existing 

state boundaries. Thus, there is confusion whether the RBDAs are river 

basin agencies or regional agencies operating in different states, 

although nominally a river basin organization. 

The tendency toward proliferation of water organizations to 

match the proliferation of states or political units is also practiced 

at the federal level and not restricted to the states. According to the 

federal Minister of Agriculture, more river basins will be "created" so 

that each state will have its own river basins. Consequently, the 

federal government plans to "increase" the number of river basins in the 

country from eleven to nineteen to enable each state to have a river 

basin. The Minister of Agriculture, Alhaji Ibrahim Gusau, disclosed this 

in an interview with reporters in Owerri. Alhaji Gusau, who was in 

Owerri on an official tour, said that the increase in the number of 
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river basins by the federal government was one of the ways it planned to 

boost agriculture in the country and to reciprocate efforts to develop 

agriculture (Nigerian Statesman, 1980). A river basin cannot be 

equated with a state. Given the nature of the present state boundaries, 

and the agitation for the creation of even more states along ethnic 

lines, the water organizations within such boundaries will not conform 

to the internationally and hydrologically accepted definition for a 

"river basin" organization. It is also doubtful whether the creation of 

more river basins per se will boost the productivity of agriculture. 

The hydrologic unit, the political unit, and the economic unit do not 

have the same boundaries. They contain problems that require different 

systems of data collection, experience, tools of analyses, and prescrip

tions (Brinser, 1965). One of the first problems that must be resolved 

is the basis on which these various water agencies are organized, 

whether functional or geographical, as this has important implications 

for operations as well as coordination. 

The existing eleven RBDAs are supposed to be corporations, owned 

by the federal government. It will be shown in a subsequent chapter 

that they really do not have a corporate status. The functions assigned 

to them encompass the spectrum of water resources development. However, 

for various reasons, most of the development projects attributed to the 

KBDAs have actually been undertaken by foreign consultants on behalf of 

the RBDAs. The RBDAs have been limited in their functions to initiation 

of tenders, approval of bids, and awards of contracts for most of their 

projects. Even the supervision of the construction of some of these 

projects is not carried out by the RBDA staff, but let out on contract 
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to other consultants (Ajayi, 1980b). It is not clear whether this mode 

of operation was intended by the federal government. The decree estab

lishing the RBDAs is silent on this issue. The present activities of 

the RBDAs do not qualify them as executive water organizations or as 

public water corporations (which one suspects is what they were meant to 

be) when compared with the Tennessee.Valley Authority (TVA), for example. 

3.2 State Level Administrative Organization 

State agencies responsible for water resources have proliferated 

with the political creation of states which saw the number of states 

increase from four in 1963 to nineteen by 1975, excluding the sizeable 

area of the new federal capital territory at Abuja. State water 

agencies are mostly responsible for urban water supplies. Several of 

them are of such recent origin that they have not made any significant 

impact on the administration of water resources in Nigeria. There is no 

town in the country that has an adequate supply of water, and the 

economic life of most water-dependent industries is in constant jeopardy 

because of unreliable water supplies. Even the health of the people is 

adversely affected as a result of drinking contaminated water. 

The organization of the water agencies varies from state to 

state. Some of the states have water corporations, others have water 

boards. There are also state Ministries of Works, Housing, or Environ

ment responsible for certain water functions. According to Oyebande 

(1977), these various state water organizations need to be restructured 

or need to operate differently if they are to perform the functions 

assigned to them. There are various reasons for their ineffectiveness, 
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some of which are attributed to bad planning, or lack of planning, poor 

financial arrangements, and bad administration. 

None of the states has adopted any water law or a system of 

water rights. Conflicts among water users are expected to become very 

significant as development of dwindling water supplies continues. Also, 

the problem of interstate allocation of riparian water has not been 

addressed as yet. There are no published state water plans. So far, 

there is no interstate agency responsible for coordination of state 

efforts in water resources development. As presently structured, state 

water resources organizations are inadequate for their self-appointed 

role of providing urban water supplies. 

3.3 Local Administration of Water Resources 

Today, there is a lack of an organized system of water resources 

administration at the local level involving individual citizens outside 

the framework of partisan government. Local administrative units have 

never been influential in the past system of government and political 

administration in Nigeria, except for tax collection purposes. The 

recently adopted American or presidential system of government is 

expected to change this situation. 

The system of Local Government (LG) as defined in Section 7, 

Subsection 1, of the Constitution of Nigeria (Federal Ministry of Infor

mation, 1979) is to be based on democratically elected local government 

councils, whose duty will be to participate in "economic planning and 

development" of their respective areas of jurisdiction. The Local 

Government Councils (LGCs) were set up on the basis of: 



1. The common interest of the community in the area. 

2. Traditional association of the community. 

3. Administrative convenience. 

The Fourth Schedule to the Constitution defines the functions of LGCs, 

including: 

1. Establishment, maintenance, and regulation of markets, motor 

parks, and public conveniences. 

2. Construction and maintenance of roads, streets, drains, and 

other public facilities as may be prescribed from time to time 

by the House of Assembly of a state. 

3. Provision and maintenance of public conveniences and refuse 

disposal. 

4. Assessment of privately owned houses or tenements for the pur

pose of levying such rates as may be prescribed by the House of 

Assembly of a state. 

5. Participation of such LGC in the government of a state in 

respect to: 

a. The development of agriculture and natural resources. 

b. The provision and maintenance of health services. 

c. Such other functions as may be conferred on an LGC by the 

House of Assembly of a state. 

Although these responsibilities assigned to the LGCs do not explicitly 

mention the control and development of water resources, the judicious 

administration of water resources will contribute a lot to the fulfill

ment of most of them, inasmuch as the LGCs are also expected to be 

engaged in economic planning and development of natural resources. 
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Central to the integrated development of all resources in an area is the 

control and development of its waters (Banner, 1967). These general 

water functions have been assigned to local government councils without 

provisions for formally constituted water organizations to deliver these 

essential water services to the people in a professional manner. 

Federal and state, as well as regional, organizations have been 

assigned general water functions similar to those assigned to the LGCs. 

Although they are better placed than the LGCs, the fact that they have 

not executed water projects on their own also raises the. serious ques

tion as to the ability of LGCs to perform in this regard. The LGCs also 

face all the problems of these higher level organizations and unless 

there is a separation of functions or a more specific redefinition of 

responsibilities at least insofar as the LGCs are concerned, they may 

not be able to deliver essential water services. It is at this crucial 

level of water services delivery that the LGCs are supposed to operate. 

Experience in the United States has shown that a separate organization 

from partisan government is needed in this case. 

Consequently, the role and responsibilities of water organiza

tions at all levels must be re-evaluated and redefined, in order to 

reduce jurisdictional conflicts and promote effectiveness and efficiency 

in the administration of water resources. The fundamental problem in 

the administration of water resources in Nigeria stems from a lack of 

established institutions capable of responding to the problems and needs 

of the people with respect to the provision of water and disposal of 

waste water as well as supplying other essential water services. Past 

and present attempts at solving the problem have not been directed at 



30 

producing such institutions. Present efforts are headed in the wrong 

direction with the creation of numerous water organizations having 

multiple jurisdictions and similar objectives with no overall coordina

tion and clear-cut administrative responsibilities. Excessive political 

control coupled with limited professional orientation of the water 

organizations are also factors limiting their effectiveness. Much can 

be learned from the experiences of developed countries, such as the 

United States, in this regard. 



CHAPTER 4 

WATER INSTITUTIONS IN NIGERIA 

4.1 History 

Nigeria became a unified country following the amalgamation by 

the British of the Northern and Southern Protectorates of Nigeria in 

1914. Prior to this date, the British had essentially two systems of 

government in the country for the Northern and Southern Protectorates, 

respectively. The colonial administration gave way to indigenous admin

istration at independence on October 1, 1960. However, civil unrest 

culminated in the civil war of 1967-1970 shortly after independence. 

The demise of the first republic is generally attributed to the discon

tent of the people over the gap in government promise and performance in 

improving the welfare of the people. 

Between 1960 and 1966, the Constitution and system of government 

were styled after the British. Between 1966 and 1979, the country was 

under various forms of military rule. In 1978, the country drafted a 

constitution patterned after that of the United States, which actually 

begins with the words "We the people" (Federal Military Government, 

1979a). The new constitution went into effect on October 1, 1979. 

4.2 Geography 

Nigeria has a total land area of approximately 356,669 square 

miles and is bounded on the south by 475 miles of South Atlantic 
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coastline, and lies roughly between latitudes 4°N and 14°N and longi

tudes 2°E and 15°E. The frontier is over 2,500 miles long, including 

approximately 100 miles on Lake Chad (Figure 4.1). 

Several physiographic divisions can be distinguished with 

boundaries running approximately east-west from the southern coastal 

plains to the northern high plains and plateaus bordering on the Sahel. 

Much of the southern part of the country lie:S between elevations of 50 

and 150 feet, with an average elevation of 100 feet above mean sea 

level. There is a broad, steeped plateau in the north-central part of 

the country, with the highest elevations over 4,000 feet. The eastern 

border of the country, shared with the Republic of the Cameroon, is a 

northeast-southwest trending mountainous zone containing the highest 

peak in the country at 6,700 feet. 

4.3 Climate 

The tropical climate is controlled by moist southwest monsoons, 

dry northeast trade winds, and high equatorial easterlies. Mean maximum 

temperatures range from 89°F (south) to 95°F (north), with mean minimum 

temperatures of 71°F (south) and 66°F (north). Generally, there is high 

humidity in the south and low humidity in the north. Two rainy seasons 

occur in the south, from March to July and from September to November, 

with dry periods in between. There is a single rainy season in the 

north, from April to October, with a dry season between November and 

March. Rainfall averages 20 to 30 inches per year in the north and over 

80 inches per year in the south, excluding the Niger Delta area with 

rainfall in excess of 120 inches per year (Figure 4.2). 
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Figure 4.2 Mean Annual Rainfall of Nigeria. — 
In inches. From Ayoade (1975b). 
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4.4 Geology and Hydrology 

Most of the country is underlain by crystalline rocks such as 

gneisses, migmatites, and metasediments of Pre-Cambrian age which have 

been intruded by a series of granitic rocks of Late Pre-Cambrian to 

Lower Paleozoic age. However, there are important sedimentary sequences 

in the country (Figure 4.3). The Niger Delta is a prolific oil province 

with sedimentary thicknesses between 30,000 and 40,000 feet (Evamy and 

others, 1978). 

The Chad Basin in the northeast is a sequence of sedimentary 

deposits overlying the crystalline rocks whose total thickness is 

unknown but is believed to be over 2,000 feet thick (U.S. Bureau of 

Reclamation, 1968). The northwest part of the country contains another 

important sedimentary sequence with maximum thickness over 3,000 feet. 

The coastal area contains extensive sedimentary sequences related to the 

marine transgressions of the Cretaceous. Here, too, the extent and 

thicknesses are unknown. The Niger and Benue valleys also contain thick 

Quaternary alluvial deposits derived from the erosion and depositional 

activities of the Niger and Benue rivers. Most of the crystalline areas 

are also covered with residual deposits derived from in sicu chemical 

weathering which breaks down the clay minerals in the crystalline rocks, 

making them porous and permeable. 

The dominant feature of the drainage system is the Niger River 

and its principal tributary, the Benue River (Figure 4.4). The Niger 

enters the country from the northwest after flowing through other 

countries in West Africa for 1,800 miles. The Niger drains all of west-

central, northwestern, and north-central parts of the country. Minor 
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Figure 4.4 Drainage Network of Nigeria. — From Ayoade (1975b). 
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drainage systems not linked to the Niger and the Benue can be found in 

the southwest and southeast; these drain directly into the Atlantic 

Ocean. In the northeast, the Komadugu-Yobe River system drains into 

Lake Chad (see Figures 4.1 and 4.4). Despite this dense, complex, sur

face water drainage system, more than half of the country has a mean 

annual water deficit as a result of the very high mean annual potential, 

and actual, evapotranspiration throughout the country (Figure 4.5). 

The ground water basins of the country have not been studied in 

great detail. Recent ground water investigations done for the Federal 

Department of Water Resources are not published for general distribu

tion. Much of the published information is from the northwest or Sokoto 

Basin, and the northeast or Chad Basin. The coastal sedimentary basins 

have been studied extensively for their hydrocarbon potential, but not 

much study on the hydrology of these areas has been carried out. Poten

tial problems include sea water intrusion into coastal aquifers, 

resulting from over-pumping of the coastal aquifers. 

4.5 Government and Administration 

The country was administered as three separate regions prior to 

1963, when a fourth region was carved out of the old Western Region. In 

May 1967, the Military Government created twelve administrative states 

by decree in order to bring government closer to the people and 

supposedly to ensure even development. Since 1975, the country has been 

further subdivided into nineteen administrative states plus the Federal 

Capital Territory. One of the problems affecting water resources 
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administration is that of political boundaries cutting across river 

basin boundaries. 

4.6 Historical Development of Water 
Institutions in Nigeria 

The traditional pattern of water exploitation in Nigeria has 

been limited to direct collection of rain water with pots and similar 

containers and extraction from springs, pools, ponds, lakes, streams, 

and wells (Mabogunje, 1965). As such, there was little or no organized 

effort to carry out the task of water supply and wastewater disposal. 

The earliest modern water supply in Nigeria was established by the 

British in 1915 in Lagos. Between 1915 and 1953, 28 waterworks were 

built in the whole country, serving less than 5% of the population 

(Mabogunje, 1965). The earliest waterworks were built exclusively for 

one single purpose, domestic water supply, and were managed as such. 

Each waterworks was built to serve an urban center and managed by an 

independent arm of government, usually the Public Works Department 

(PWD). It is usual for the water supply from this waterworks to be 

limited to the Government Residential Areas (GRAs) and government office 

buildings, leaving a sizeable proportion (95-99%) of the population with 

just a few scattered public outlets. 

In time, more public outlets were made available, and house con

nections were made by some rich people. Later, a few states established 

water corporations and water boards, but there was no attempt at making 

water available to a majority of the people, so that there are still 

sizeable towns in the country with no pipe-borne water; in towns with 

water supply, an estimated 30% of the population are served with home 
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connections and no more than 10% of the rural population have access to 

pipe-borne water (Adeyemi, 1977). 

In 1975, the Federal Military Government created the Ministry of 

Water Resources (West Africa, 1975) and by 1976 several River Basin 

Development Authorities (RBDAs) had also been created. As we have seen, 

the territory of Nigeria came to be governed as one political entity in 

1914 following the amalgamation of the Northern and Southern Protec

torates. In 1946, three administrative regions were created, and in 

1963 a fourth was carved out of one of the original three. In 1967, 

twelve political units were created and by 1975 the number of administra

tive units had risen to twenty. Each new political unit created moved 

to establish its own water institution. Consequently, the political 

fragmentation of the country has worsened the problem of integrated 

development of river basins because of the proliferation of state water 

institutions, especially when some states mobilize for water resources 

development with little or no consultation with other riparian states. 

"This means that until the situation changes and some centralization 

occurs, different portions of a river basin will be developed with 

little or no regard for the rest of the basin" (Faniran, 1977, p. 454). 

4.7 Existing Water Institutions 

There is a Federal Ministry of Water Resources (FMWR) with one 

department, the Federal Department of Water Resources (FDWR) and eleven 

zonal offices of the Federal Department of Water Resources. There are 

also eleven federally funded River Basin Development Authorities 

(RBDAs). The FMWR constitutes the primary institution involved with 
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water resources at the national level. Other national institutions with 

marginal responsibilities for some aspects of water resources include 

the National Electric Power Authority (NEPA), for hydropower generation 

and distribution; the Inlands Waterways Division of the Federal Ministry 

of Transport, for hydrological data collection of importance to river 

transport; and the Meteorological Department of the Federal Ministry of 

Aviation, for hydrometeorological data collection of relevance to 

aviation. 

The FMWR first came into existence in 1975 (West Africa, 1975) 

and its responsibilities as contained in the Extraordinary Gazette of 

the Federal Military Government (1979b) are: 

1. Control of water resources. 

2. Dams development and irrigation. 

3. Development of river basins. 

4. Exploration and development of underground water. 

5. Hydrological and hydrogeological investigations. 

6. Water supply undertakings. 

7. Relations with the following bodies: 

a. River Basin Development Authorities. 

b. River Niger Basin Commission. 

c. International water organizations. 

d. Lake Chad Basin Commission. 

The RBDAs operate at a regional level and are autonomous bodies 

charged with comprehensive river basin development in their respective 

areas of jurisdiction. Ten of the RBDAs were established by the River 



Basins Development Authorities Decree No. 25 (Federal Military Govern

ment, 1976a) and the eleventh was established by the Niger Delta Basin 

Development Authority Decree No. 37 (Federal Military Government, 

1976b). Both decrees were repealed by the River Basins Development 

Authorities Decree No. 87 (Federal Military Government, 1979b), which 

provides for the continued existence of all eleven RBDAs, with additions 

to their functions and a redefinition of their areas of jurisdiction. 

Whereas the decrees of 1976 use the natural drainage boundaries to 

define areas of jurisdiction of each RBDA, the decree of 1979 uses 

political or state boundaries to define areas of jurisdiction of the 

RBDAs. The decree of 1979 defines the membership of each RBDA, tenure 

of office of members, powers and duties of all RBDAs. In addition, 

there are sections on financial provisions, annual reports, and a 

National River Basins Development Coordinating Committee. 

At the state level, there are agencies responsible mostly for 

urban water supplies. These are called water corporations or water 

boards. Some state agencies such as the Ministry of Works, Housing, or 

Environment are also engaged in water activities. 

At the local level, various individuals and private establish

ments such as mining, schools, and hospitals maintain their own private 

water supplies. 

4.8 Performance of Water Institutions 

Although the administration of the water resources of Nigeria at 

the national level has a short history, since the Federal Ministry of 

Water Resources was just created in 1975, the administrative system is 



not easy to understand. There is no national water law, no national 

water policy, there are no declared national water objectives, and no 

operational rules or guidelines for the various River Basin Development 

Authorities for the identification, preparation, and selection of water 

projects. The FDWR has not produced an annual report since its 

existence, and only a few RBDAs have complied with the provisions in the 

decree with regard to submission of annual reports. The few annual 

reports that were found in the library of the FDWR in Lagos also vary in 

style and content. 

The decree establishing the various national water organizations 

spells out certain functions for them. However, the decree is silent on 

how the organizations are to perform these various functions. The 

Federal Ministry of Water Resources and most, if not all, of the RBDAs 

lack the executive capacity to carry out data collection, analysis, 

feasibility studies, design, construction, or maintenance of water and 

irrigation projects. From what can be gathered from the reports of con

sultants and the few available annual reports of some RBDAs, the 

activities of the RBDAs, and the FMWR for that matter, have been limited 

to initiation of tenders, approval of bids, and awards of contracts for 

practically all aspects of water resources work undertaken by them to 

date. For example, the Bakolori Irrigation Project, which falls in the 

area of jurisdiction of the Sokoto-Rima RBDA, was designed by Impresit, 

a foreign consulting firm, based on feasibility studies conducted by the 

same firm. The construction work is also being undertaken by Impresit. 

Moreover, the supervision of construction work has been entrusted to MRT 

Consulting Engineers, another foreign firm. None of this suggests that 



the Sokoto-Rima RBDA has the competence in these areas of water resource 

development and administration. Another dimension in the administration 

of the Bakolori Project is citizen participation. The lack of public 

identification with the project has led to demonstrations against the 

project in which over one hundred of the farmers were reported killed in 

clashes with the police (National Concord, 1980). 

One of the problem areas in the effective administration of 

water resources is the financial arrangements of the water institutions. 

Nowhere is enough revenue being collected to support daily operations 

and management, let alone pay for capital expansion projects to meet 

increasing demand. The financial base of all federal water institutions 

is, at present, narrowly restricted to the grants provided by the 

federal government. This exclusive reliance on one source of revenue is 

an unnecessary constraint on any institution. 

By the admission of most of the officials of the federal and 

state water institutions this author has talked to, the most critical 

management problem that they face is in the area of manpower. They 

claim that they are unable to perform a lot of functions they would like 

to because they do not have on their payroll the necessary people to do 

the job. However, the fact that foreign consulting firms can employ 

Nigerians to work for them and do some, if not most, of the jobs which 

the institutions should be doing, such as basic data collection, makes 

this argument rather tenuous. The real reason why they do not have the 

necessary Nigerian staff is due to a lack of adequate remuneration for 

staff on the payroll of the water agencies. However, this situation 

becomes comic, or even tragic, depending upon one's perspective, when it 



is realized that the water agencies directly pay much more for these 

services than they normally would when they pay foreign firms large sums 

of money for services which the foreign firms employ Nigerians do to at 

a salary only slightly more than that which the water agencies were 

originally willing to pay. The conclusion here is that if Nigerian 

water agencies can afford to keep consultants in business they can also 

afford to keep competent staff on their payroll, if they so desire. 

Although some state water agencies have a longer history than 

the recently established FMWR, most of them are of such recent origin 

that they have not made much impact in water resources administration in 

Nigeria. Prior to 1967, there were only four state agencies; today 

there are nineteen. They are mostly responsible for urban water 

supplies. There is no town in Nigeria with a reliable water supply 

system, despite the existence of these various water bodies. 

During the recent national inventory of urban water supply in 
Nigeria, all the nineteen water corporations expressed a strong 
opinion that both State and Federal Governments should give 
greater financial support to water resources development 
efforts. The present method of revenue allocation and the 
highly centralized system of administration would suggest a 
greater Federal Government contribution to the cost of planning, 
development, and control of the country's water resources. 
(Oyebande, 1978, p. 408). 

These problems of inefficient and ineffective administration of 

water resources can only be tackled with the re-organization of the 

existing institutions as a focus. This task will be pursued in the rest 

of this dissertation. 



CHAPTER 5 

WATER RESOURCES ADMINISTRATION IN THE UNITED STATES 

The administration of water and related land resources in the 

United States is shared among three levels of government — federal, 

state, and local — and private organizations. The distribution of 

functions among the various levels of government affects the type and 

responsibilities of administrative organizations which deal with water 

problems at each level of government. 

There are five clauses in the Constitution of the United States 

from which the federal government derives basic authority for water 

resources development. On commerce, Article I, Section 8, states: "The 

Congress shall have power ... to regulate commerce with foreign 

nations, and among the several states and with the Indian Tribes." On 

war, Article I, Section 8, authorizes the federal government to "provide 

for the common defense." On general welfare, Article I, Section 8, 

states: "The government shall have power to . . . provide for the . . . 

general welfare of the United States." The treaty-making power found in 

Article II, Section 2, states: "[The President] shall have power, by 

and with the advice and consent of the Senate, to make treaties, provided 

two-thirds of the Senators present concur. ..." This clause is 

further amplified in Article VI, Section 2, which states: "This Consti

tution, and the laws of the United States which shall be made in 

47 
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pursuance thereof; and all treaties made, or which shall be made, under 

the authority of the United States, shall be the supreme law of the 

land; and the judges in every State shall be bound thereby, anything in 

the Constitution or laws of any State to the contrary notwithstanding." 

The proprietary power of the federal government can be found in 

Article IV, Section 5, which states: "The Congress shall have power to 

dispose of and make all needful rules and regulations respecting the 

territory or other property belonging to the United States." 

The federal government has invoked one or the other of these 

clauses in its water resources endeavors in the past. In practice, the 

justification for the water activities of the federal government, at any 

time, is a matter of judicial interpretation of any of these clauses. 

For example, on the basis that nearly all streams in either their 

natural or modified state can be used for commercial navigation, federal 

water development based on the commerce clause has thus extended to 

every stream in the country except small creeks discharging directly 

into the ocean or a closed drainage basin (James and Lee, 1971). Until 

the establishment of the principles and standards for the planning of 

water resources projects (U.S. Water Resources Council, 1973), the most 

recent federal water projects were increasingly justified by federal 

agencies on the basis of promoting the general welfare in order to pro

vide a constitutional* basis for their activities. 

The federal government has primary responsibility for navigation 

projects, flood control projects, and large irrigation projects. The 

federal government is also responsible for environmental protection, 

through the federal Environmental Protection Agency, which establishes 



environmental standards and reviews plans, projects, or proposals which 

affect the quality, quantity, or distribution of existing water 

resources or that alter the flow characteristics of streams (U.S. Water 

Resources Council, 1979). The federal government also engages in data 

collection for water resources planning and development through its 

specialized agencies. In addition, the federal government provides 

financial and technical assistance to the states and local governments 

in their water activities and programs. Through the Water Resources 

Council and other federal agencies, the federal government has estab

lished national water policies. 

The role of the individual states in water resources has been 

primarily regulatory and secondarily development. There is a great 

diversity in state water resources administration throughout the United 

States reflecting different philosophies of water law based on state 

politics, conditioned by the relative scarcity of water, historical 

uses, and demands within the individual states. Emphasis is on water 

supply development and the regulation of water rights in the arid 

western states, whereas in the more humid eastern states the administra

tive patterns emphasize problems of water quality and distribution. 

Definition of water rights and its administration is the prerogative of 

the various states. Congress recognized state appropriation rights in 

the Desert Land Act of 1877; however, the supremacy of state water law 

has been challenged by court rulings in more recent years (James and 

Lee, 1971). The states also cooperate with federal government agencies 

and give limited financial and technical assistance to local government 

units and special purpose districts. 
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The local units of government have major responsibility, with 

federal and state assistance, for a wide array of water functions. Most 

counties and cities have responsibility for public water supply and 

sewage systems. In addition, special purpose districts such as water 

supply districts, irrigation and drainage districts, sanitary or sewage 

districts, irrigation districts, and others are set up under state law 

to cater for specialized water functions in designated service areas. 

The respective local units of government, including the specialized 

districts, are responsible for financing, construction, operations, and 

maintenance of projects or facilities within their jurisdiction. The 

state government gives financial and technical assistance to these 

special districts and has fiscal supervision as well, in most cases. 

The federal government also gives financial and technical assistance to 

them. Furthermore, the federal government constructs and maintains 

facilities for wholesale water delivery to these special districts in 

cases where they cannot afford them. In any case, the special districts 

are responsible for retail sale of water to local users. 

5.1 Administrative Organization for 
Water Resources Development 

The major subdivisions of the federal government are usually 

based on major purpose or function, resulting in specialized depart

ments. The War Department (later the Department of the Army) is 

responsible for war; the Department of Agriculture is responsible for 

agriculture; the Department of Energy is responsible for energy; and so 

on. Although there is no single federal department of water resources, 

water functions are distributed throughout various agencies and bureaus 



of several existing federal departments. A federal Department of 

Natural Resources, proposed by President Carter in early 1979 and which 

would have included a Division of Water Resources Administration 

(American Geophysical Union, 1979), was not approved by Congress. 

Figure 5.1 shows the proposed structure of the department and the 

envisaged functions of the Division of Water Resources Administration. 

The existing situation is that each federal department, through its 

specialized agencies, has a function or functions to perform in the 

field of water resources throughout the country. For example, the Corps 

of Engineers of the Department of the Army was established in 1936 pri

marily to develop and maintain facilities for navigation on inland 

waterways throughout the country. Similarly, the Soil Conservation Ser

vice of the Department of Agriculture was established primarily to deal 

with soil erosion caused by improper land use patterns throughout the 

states. 

The only exception to this special agency division in adminis

trative organization for water resources development is the Tennessee 

Valley Authority, with general developmental responsibility for a 

particular region of the country: 

The Tennessee Valley Authority (TVA) was based on the conception 
that there was something to be gained by accepting a particular 
region, rather than a particular function, as the basis for 
organization. It assumed that single-purpose departments 
operating on a nation-wide basis were likely to impinge upon a 
particular area in a rather segmented and uncoordinated fashion, 
and that a corrective could be supplied by setting up a unified 
multipurpose federal agency with jurisdiction limited to a 
single region. (Pritchett, 1943, p. 132) 

The TVA was set up as an autonomous agency with broad powers of discre

tion and physically located in its area of operations. The TVA was not 
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given a single function to perform for the entire country, but was 

charged with performing several functions for a given watershed. 

Theoretically, the choice of administrative organization for 

water resources development is between functional organization and geo

graphical or river basin organization. Functional organization involves 

several agencies, each responsible for some water resources function. 

River basin organization combines most or all aspects of water resources 

in a single regional.agency. 

Functional organization is better able to achieve uniform 
national standards for program development. Geographical organ
ization is better able to coordinate functional programs in a 
given area. The choice between the two is governed by a deci
sion on which type of coordination is more important. The trend 
has been from functional toward geographic coordination as more 
extensive resource development has increased the conflict among 
functional programs. (James and Lee, 1971, p. 137) 

With functional organization, coordination of functional programs may be 

achieved on the basis of geography or river basin, but is usually 

achieved by interagency committees and on the basis of political sub

divisions or level of government (such as federal, state, or local 

agencies), not organized on the basis of geography. With river basin 

organization, functional programs are coordinated by the appropriate 

administrative and executive river basin agency. 

In the United States, water resources administration involves 

administrative organizations at the federal, state, and local levels. 

There is one regional agency, the Tennessee Valley Authority, indepen

dent of federal, state, or local level governments. Each federal 

department is engaged in specialized water functions with responsibil

ities throughout the country. The activities of the various federal 
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departments are coordinated by the United States Water Resources 

Council, which was established by the Water Resources Planning Act of 

1965. Each state is autonomous in the way it administers the water 

resources within its borders, or water allocated to it by an interstate 

compact. 

5.2 Federal Level Administrative Organization 

Several federal departments are listed in the Water Resources 

Coordination Directory (U.S. Water Resources Council, 1979) as having 

responsibilities for planning, construction, operations, and maintenance 

of projects for water resources development through their specialized 

agencies. Some are also responsible for financial and technical 

assistance to the states. Overall coordination is provided by the Water 

Resources Council (see Figure 5.2). Through these various agencies, the 

federal government is preeminent in matters of national water policies 

and standards. 

5.2.1 Water Resources Council 

The Water Resources Council has overall administrative and 

executive responsibilities for the adequacy of the water resources of 

the country. The Council was established in response to the need for 

coordination among the several independent agencies of the federal 

government charged with development and conservation of water and related 

land resources. The Council studies the adequacy of administrative and 

statutory means for the coordination of the water and related land 

resources, policies, and programs of the several federal agencies 

(U.S. Water Resources Council, 1979). The members of the Council are the 
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Secretaries of the Departments of Agriculture, Army, Commerce, Energy, 

Housing and Urban Development, Interior, and Transportation; and the 

Administrator of the Environmental Protection Agency. The observers on 

the Council are: the Attorney General, Director, Office of Management 

and Budget; Chairmen, Council on Environmental Quality, Tennessee Valley 

Authorityj and Basin Interagency Committee; and Chairmen and Vice Chair

men of all River Basin Commissions. 

The Council conducts and maintains a continuing study of 

national and regional water needs and water resources assessment. It 

reviews existing and proposed policies and programs for their adequacy 

to meet national and regional demands. It makes recommendations to the 

President on proposed policies, principles, standards, and procedures 

for the formulation and evaluation of anticipated water and related land 

development projects. These, having been tested, subjected to public 

hearings, and reviewed by the Council, are approved by the President and 

adopted by the Council (U.S. Water Resources Council, 1973, p. 174): 

The Principles provide the broad policy framework for 
planning activities and include the conceptual basis for 
planning. 

The Standards provide for uniformity and consistency in com
paring, measuring, and judging beneficial and adverse effects of 
alternative plans. 

The Procedures provide more detailed methods for carrying 
out the various levels of planning activities, including the 
selection of objectives, the measurement of beneficial and 
adverse effects, and the comparison of alternative plans for 
action. Procedures are developed within the framework of 
Principles and the uniformity of Standards but will vary with 
the level of planning, the type of program, and the state-of-
the-art of planning. 
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As indicated by these definitions, the concepts of 
Principles, Standards, and Procedures will evolve and change. 
Principles, reflecting major public policy and basic public 
investment theory, will change and evolve slowly. Standards, 
representing the best available techniques for the application 
of Principles, will change more frequently than Principles, as 
progress in the development of planning and evaluation tech
niques takes place. Procedures, detailed methods for the 
application of the Principles and Standards, will be subject to 
even more frequent revisions as experience, research, and 
planning conditions require such revision. 

The Council reviews framework and river basin plans. It pro

motes conservation, development, and utilization of water and related 

land resources on a comprehensive and coordinated basis by federal, 

state, and local government and by private enterprise. It coordinates 

the budgets, schedules, and programs of federal agencies engaged in com

prehensive framework studies and regional basin-wide planning. 

TheCouncil assists in establishing federal-state river basin 

commissions and reviews their functions, reports, and budgets for the 

President. It supervises the interagency committees for coordination of 

water and related land resources development. It is also responsible 

for the administration of the federal program of financial assistance to 

the states in their preparation of comprehensive state water plans. 

5.3 State Level Administrative Organization 

There are fifty states and theoretically fifty different admin

istrative organizations concerned with water resources administration at 

the state level. However, most of the state administrative organiza

tions can be classified into three groups: centralized administration, 

with all the water functions consolidated in a single state water agency 

with a sole administrator; decentralized administration, with an 



administrative board or commission; and non-administrative or non-

management type, with responsibilities for the various water functions 

divided among different agencies or departments of the state government, 

private organizations, and individuals. This classification does not, 

and should not, preclude variations or modifications for any particular 

state. It is intended as an illustration of the broad spectrum of state 

water organizations. It is not possible in this study to describe or 

analyze all fifty state administrative organizations. Three state 

administrative organizations will be presented in their respective 

institutional settings to illustrate the three possible state groups 

given above. The diversity in state administration of water resources 

reflects variations in adopted state water law, problems, water 

resources constraints, and historical uses or demands. Since water 

resource policies, programs, and functions of state agencies are part of 

the operation of the overall state government, they are influenced con

siderably by general state policies and procedures. The state legisla

ture is the most influential body on the functions and structure of a 

state water administrative organization. 

State water organizations have jurisdiction for planning, 

development, and conservation of water within the state. State organi

zations are also responsible for cooperation with federal agencies for 

development programs undertaken in cooperation with the federal govern

ment. The basis for the activities of state organizations is the water 

law of the individual state with respect to state rights, private water 

rights, and regulation of water uses. The functions most often per

formed by state administrative water organizations are: 
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. . . collection and analysis of basic data; study of water 
resources needs of the state; preparation of plans to meet the 
needs; development of water resource facilities; administration 
of laws governing the use of water and of laws regulating 
pollution; and conduct of an extensive educational program to 
acquaint the public with the water needs, problems and 
resources of the state. (Council of State Governments, 1957, 
p. 34) 

Where these functions are assigned to two or more agencies, provision 

for coordination among all water resources agencies becomes imperative. 

There is also a need for coordination between water resources agencies 

and the agencies concerned with land and other natural resources. 

5.4 Institutional Arrangements for Water 
Resources Administration 

A special task force was established by the Water Resources 

Council in 1967 to examine the principal institutional arrangements for 

river basin management available to the federal and state governments. 

The task force identified eight such institutional arrangements, but did 

not recommend any one particular institutional arrangement for all 

situations: 

The Task Force recognizes that no one institution can be said to 
be the best for all situations and recommends that normally, 
before a new institutional arrangement is established on any 
basin, the needs of the basin should be determined and the major 
outlines of a basic comprehensive plan for the conservation, 
development and management of the basin should be clearly seen. 
(U.S. Water Resources Council, 1967, p. 53) 

Each of the eight institutional arrangements identified by the task 

force was also reviewed as to its operation and analyzed to determine 

its effectiveness in performing seven principal functions: 

1. Regulation. 

2. Construction. 



3. Financial capability. 

4. Operation. 

5. Comprehensive river basin planning. 

6. Evolution and amendment. 

7. Ability to obtain cooperation. 

The task force considered the following alternatives: 

1. Interstate compact — this is an agreement between two or more 

states which does not require the federal government as a signa

tory, but must be endorsed by Congress to be valid. A federal 

representative, if appointed, assists in the work of the agency 

administering the compact. 

2. Federal interstate compact — this agreement is similar to the 

interstate compact in all respects, but, in addition, the 

federal government is a signatory to the compact, and the com

pact subjects the exercise of certain powers of the federal 

government to the powers of the compact commission in the 

planning, construction, and operation of water resources 

projects. 

3. River basin commission — the President is authorized by the 

Water Resources Planning Act of 1965 to declare the establish

ment of a river basin commission, if requested by the Water 

Resources Council or by a state within the proposed basin through 

the Water Resources Council. It requires for approval concur

rence by not less than one-half of the states within the natural 

borders of the proposed river basin. The commission is 

authorized to prepare and update a comprehensive program for 



water and related land resources development within the basin. 

The commission has responsibility for recommending priorities 

for data collection, investigation, planning, and construction 

of projects. The commission is further authorized to submit to 

the Water Resources Council a recommended development program 

for project implementation. River basin commissions are not 

authorized to construct or operate projects. 

Basin interagency committees — the basin interagency committee 

is an informal group formed by agencies involved in a project or 

mission to coordinate planning and review programs. It is not 

created by statute. 

Regional federal-state commissions — the focus of the federal-

state commission is economic development of a depressed area. 

As such, its boundaries are those of an economic area rather 

than a river basin boundary. The commission is authorized to 

plan and prepare economic growth programs which usually include 

substantial water resources development projects as a component. 

The commission is also charged with coordinating activities of 

agencies responsible for administering projects and activities 

included in the programs. 

Intrastate special districts — these are local units of govern

ment established by state law for special water-related func

tions, such as water supply, irrigation, or flood control. The 

special districts are authorized to plan, build, operate, and 

maintain local projects within their jurisdiction. As quasi-

governmental bodies, they have the powers to finance their 
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programs by special assessments or levies on lands and property 

within the district. Their revenue is usually supplemented by 

state appropriations and by federal assistance. 

7. Federal regional agency — the only example of this class is the 

Tennessee Valley Authority (TVA), with responsibility for the 

administration of water projects throughout the region defined 

by the drainage of the Tennessee River Basin. The TVA is 

responsible directly to Congress and the President, who appoints 

the members of the three-man executive board with Congressional 

approval. The states and local government units within the 

basin have no legal powers in the formulation and execution of 

TVA policies and programs. There is no state representation on 

the TVA board. 

8. Single federal administrator — the administration of the 

Colorado River by the Secretary of the Interior is the only 

example of this type of institutional arrangement. This arrange

ment is established by a Federal Act, incorporating the provi

sions of a previous interstate compact. 

The special task force, after reviewing and analyzing these 

various institutional arrangements, did not recommend the adoption of a 

particular institutional arrangement for all situations because of the 

varying capabilities and limitations of each type. The task force found 

that what will work "best" in a given basin depends upon the character

istics of the basin and the basin population. In any particular situa

tion, there should be a demonstrated need for some new arrangement to 
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accomplish specific objectives before the form of the proposed institu

tional arrangement can be properly judged (U.S. Water Resources Council, 

1967). The task forcc also found that not all of these alternatives are 

mutually exclusive or equally realistic in the functional administration 

of the comprehensive plan in any river basin. For example, the intra

state special district is found to be too limited in its territorial 

jurisdiction and powers to undertake the operation of a comprehensive 

plan for an entire river basin. However, any proposed new institutional 

arrangement cannot ignore the critical functions currently exercised by 

these special purpose districts. 

From these various considerations, institutions for the purposes 

of water resources administration operate at four levels: federal, 

state, local, or regional. Federal level departments have limited func

tions to perform for the whole country. State institutions perform 

general functions for a restricted area — the state. Local institu

tions have even more limited functions (most perform single functions) 

for an even more restricted area, usually less than county-sized, defined 

by their enabling legislation. Most regional institutions, for example, 

river basin commissions, are of an advisory nature and are not permanent 

bodies. The only administrative and executive regional institution of 

lasting importance is the Tennessee Valley Authority (TVA). Largely 

because of the circumstances surrounding its establishment, its unique

ness as a water institution, and its widely acclaimed accomplishments, 

the TVA as an institution for water resources development is a model to 

be studied for possible application in the context of any developing 

country. 



All these water institutions perform a variety of functions 

related to the conservation and development of water. Federal institu

tions conduct their operations from the perspective of coordination, 

national and regional development. They also provide technical and 

financial assistance to state and local institutions. Such tasks as 

operation of navigation facilities, flood control, warning against 

hazards, data collection for regional planning and assessment, environ

mental protection, and establishment of water quality standards are the 

responsibility of federal institutions. State institutions are 

responsible for state level planning, administration of water rights, 

regulation of uses, and specific water policies. Local institutions 

perform service functions for water users, are involved with delivery of 

essential water services, such as water supply, waste water disposal, 

fire protection, and the like. The state legislature governs the estab

lishment and monitors the functioning of these local institutions. Most 

local institutions are set up directly by citizens who derive benefits 

from the services provided by them. 



CHAPTER 6 

WATER INSTITUTIONS IN THE UNITED STATES: THE 

TENNESSEE VALLEY AUTHORITY 

Water institutions in the United.States reflect the three-tier 

system of government as well as individual initiatives. All water 

institutions have a legal basis with specific functions and defined 

areas of jurisdiction. Most of them have a permanent status except for 

study commissions. The institutions- are not immune to politics but 

serve to promote individual and general welfare or public interests, as 

identified by citizen groups and defined by public officials. The over

all aim of the institutions is to promote the economy and to protect the 

resource value of water. This is achieved mainly by planning and 

development of water resources and regulation of water use by industries 

and individuals, in the absence of a truly free-market system for water 

resources. 

Federal water institutions are mostly concerned with policy 

formulation, data collection and analyses, and national and regional 

planning for water resources development. They also set guidelines and 

standards which state and local institutions must follow if they are to 

receive federal financial assistance. Several executive and construc

tion agencies exist, most notably the U.S. Army Corps of Engineers and 

the U.S. Water and Power Resources Service (formerly the U.S. Bureau of 
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Reclamation). The U.S. Water Resources Council, discussed in Chapter 5, 

is responsible for overall coordination of these several federal water 

institutions. The federal water institutions, with the exception of the 

Tennessee Valley Authority (TVA), are organized on a functional basis. 

The TVA is organized on a regional basis and is the only such 

institution to combine both policy and executive functions for water 

resources development in a single agency. The administrative organiza

tion of the TVA will be studied in greater detail as a possible model 

for developing countries. Other regions or natural hydrologic basins 

have commissions which operate only in an advisory role to federal, 

interstate, or state agencies concerned with water resources development. 

The TVA model, successful as it is, has not been duplicated throughout 

the United States for several reasons. Although it is internationally 

acclaimed and attempts have been made to duplicate the TVA in several 

foreign countries (Tennessee Valley Authority, 1952), it is not without 

its critics in the United States. David E. Lilienthal, a former 

director and chairman of the TVA board of directors, suggests that the 

reason there are "no more TVA's is the great bipartisan power of the 

Washington bureaucracy" (Lilienthal, 1953, p. xiv), such as the various 

federal bureaus, which would like to "preserve their vested interests in 

the jurisdiction and prerogatives of their agencies" (Lilienthal, 1953, 

p. xv). Either the administration of water resources is organized func

tionally as with the various federal departments, or by geographic 

regions along the lines of the TVA, which would make the existence of 

the present federal "single-function" departments irrelevant or redun

dant. "To cover the country with regional authorities each charged with 
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carrying on an action program as broad as that of the TVA would be to 

create very difficult problems of coordination with the regular func

tional departments of the federal government" (Pritchett, 1943, 

pp. 138-139). There will almost certainly have to be a massive 

re-organization of the federal government if the idea of the TVA is to 

be extended throughout the rest of the country. 

State water institutions are organized on the basis of state 

water law and the types of intervention desired in the administration of 

water resources. Most state institutions are regulatory in nature. 

Functions include data collection, state^wide planning, and assistance 

to local institutions, Also, the state legislature sets up the laws 

under which the local institutions operate. The delivery of essential 

water services such as water supply, fire protection, sewage disposal, 

irrigation water supply, etc. is the prerogative of the local institu

tions, Each state within the Colorado River Basin, for example, varies 

in the type of water institution it has adopted. We will examine water 

institutions in the states of Arizona, California, and New Mexico as 

possible models of state water institutions. 

At the local level, we will examine special water districts as 

models of local institutions. The roles of individuals in the formation 

of these local institutions will also be studied, 

6.1 Origins of the Tennessee Valley Authority 

The TVA is a unique water resources institution in the United 

States. It was established in 1933 as a public corporation owned by the 

federal government for the purpose of developing the water and other 



natural resources in the natural drainage basin of the Tennessee River. 

The Tennessee River Basin covers an area of approximately 42,000 square 

miles and had a population of 2.5 million people prior to the establish

ment of the TVA. The area was one of general economic and social 

depression at the time and the federal government was interested in 

alleviating these conditions. The farmers living in the area were 

"originally of excellent British stock . . . practiced shifting cultiva

tion of the type usually associated with primitive African tribes. . . . 

Throughout most of the region debilitating diseases like malaria and 

hookworm were common" (Huxley, 1943, p. 10). The prevailing situation 

in the Tennessee Valley region prior to the establishment of the TVA 

hardly differs from what obtains in most underdeveloped countries today. 

The area was subjected to disastrous floods from the uncontrolled waters 

of the Tennessee River, There was extensive soil erosion caused by 

farmers stripping forest cover for timber in an area of heavy rainfall. 

Without the forest cover, the soil lost its fertility very quickly as 

large amounts of good topsoil were washed away downstream. Further dis

cussion of the social and economic conditions prevailing in the area of 

the TVA prior to 1933 can be found in Ransmeir (1942). President 

Roosevelt, in his message to Congress on April 10, 1933, remarked that 

it was time to extend planning to a wider field, in this instance com

prehending in one great project many states directly concerned with the 

basin of one of our country's greatest rivers (House Document, 1933). 

He suggested that the TVA should be charged with the broadest duty of 

planning for the proper use, conservation, and development of the 

natural resources of the Tennessee River drainage basin and its 
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adjoining territory for the economic welfare of the nation (House 

Document, 1933). The debate in Congress over the establishment of the 

TVA extended over fifteen years and three presidential terms. 

6.2 The TVA Act 

On May 18, 1933, the Congress of the United States passed the 

Tennessee Valley Authority Act after fifteen years of debate. A summary 

of its far-reaching purpose can be found in Section 23 of the Act: 

. . . for the especial purpose of bringing about in the said 
Tennessee drainage basin and adjoining territory . . . (1) the 
maximum amount of flood control; (2) the maximum development 
. . . for navigation purposes; (3) the maximum generation of 
electric power consistent with flood control and navigation; 
(4) the proper use of marginal lands; (5) the proper methods of 
reforestation . . ,; and (6) the economic and social well being 
of the people living in the said river basin. (Tennessee 
Valley Authority Act, 1933) 

The TVA was set up independent of the other existing departments of the 

federal government involved in water development, and independent of 

state and local control. The TVA was to be responsible only to the 

President and the Congress. 

The Act provides for three members on the board of directors, 

appointed by the President, by and with the advice and consent of the 

Senate. The President designates the chairman of the board. The three 

members of the board are appointed to staggered terms of nine years each. 

The initial three board members were appointed to terms of three, six, 

and nine years, respectively. Board members are full-time employees and 

are prohibited from outside employment. Section 3 of the Act provides 

that: 
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The board shall without regard to the provisions of Civil 
Service laws applicable to officers and employees of the United 
States, appoint such managers, assistance managers, officers, 
employees, attorneys, and agents, as are necessary for the 
transaction of its business, fix their compensation, define. 
their duties, and provide a system of organization to fix 
responsibility and promote efficiency. Any appointee of the 
board may be removed in the discretion of the board. No regular 
officer or employee of the corporation shall receive a salary in 
excess of that received by the members of the board. 

This provision effectively separates and insulates the personnel of the 

TVA from the Civil Service system which lacks the efficiency and effec

tiveness associated with business enterprises. This provision also puts 

the TVA on a business footing. 

Section 1(g) of the Act directs the board to exercise all the 

powers of the corporation. This clause was subsequently interpreted to 

mean that the board was responsible for both policy formulation and 

administration, or execution of policy and programs of the TVA. 

The sources of revenue for the TVA are Congressional appropria

tions, sale of electric power, and bond sales. The TVA is authorized to 

dispose of surplus property. There are provisions for internal and 

external audit by the Comptroller General of the United States. The TVA 

was required to make certain payments to the states within the basin 

from its general revenue in lieu of taxation by the affected states on 

its properties or operations. The TVA is required to keep complete 

accounts and maintain open books, as a public corporation. 

6.3 Administrative Organization of the TVA 

There was no precedent for the establishment of the TVA in 1933. 

The TVA Act set out a general objective of economic and social develop

ment for the TVA and outlined certain functions for the agency. The Act 
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was written so as to allow the TVA to formulate its own policies, make 

its own decisions, and generally execute its own programs. Even the 

form which the organization was to assume was left to the discretion of 

its directors. The TVA is responsible only to the President and the 

Congress. "The board of directors was largely free from statutory 

restrictions in setting up the administrative organization of the 

corporation" (Pritchett, 1943, p. 151). The chief characteristics of 

the TVA as an organization are its corporate status; freedom from 

federal, state, or local bureaucratic controls — for example, its 

accounts were exempt from federal General Accounting Office (GAO)'con

trol; merger of policy formulation and administration within the same 

agency; and the setting up of three administrators with equal authority. 

6.3.1 Board of Directors 

The TVA Act requires the President to designate one of the three 

board members as chairman, without conferring any special privileges on 

him. "The statute gave the chairman no special powers, and did not 

require the other two board members to accept a subordinate position in 

the execution of the corporation's program" (Pritchett, 1943, p. 153). 

The role of the chairman has turned out to be that of an official 

spokesman for the board whenever such is required. All the other 

officers and workers of the TVA are to be appointed by the board and can 

be removed at the discretion of the board. TVA workers do not have 

civil service status. Since the Act authorizes the board to exercise 

all of the powers of the corporation, the board initially performed both 

policy formulation and execution of policy or administration. This 
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is a unique situation for a government agency. Usually the government 

or politicians determine policy. Also, the legal theory of corporate 

control requires administrative control to be entrusted to a president 

or general manager, selected by the board of directors and responsible 

to it. This is the procedure which the board of the TVA finally 

adopted. It did so only after frustrating attempts at experimenting 

with two other methods of controlling the organization. 

The board has always exercised its prerogative over policy for

mulation for the TVA and this issue was never in doubt, given the 

board's statutory powers. The problematic issue was the extent to which 

the board should also participate in the daily affairs or administration 

of the organization, considering the board's overall responsibility for 

the organization. Theoretically, there are three distinct possibil

ities. First, the board could appoint one of its own members as chief 

administrator of the organization. In addition to his role as a policy 

maker, the chief administrator would be required to execute or supervise 

the execution of the policies and programs laid down by the board as a 

group. Secondly, the board could share administrative duties among its 

own members. Each policy maker would perform certain administrative 

responsibilities assigned to him. Lastly, the board could avoid admin

istration altogether and concern itself exclusively with policy matters 

while appointing a chief administrator or general manager outside of its 

own ranks, with responsibility for overseeing the execution of its 

policies and programs. This is the option which the TVA has found to be 

ideal from bitter experience. 



Initially, the board gave administrative authority to the chair

man, "subject to the continuing authority of the Board of Directors 

acting as a Board" (Pritchett, 1943, p. 153). This arrangement worked 

for less than two months. Next, the board divided administrative 

responsibilities among its members, keyed primarily to the experience, 

background and interests of the three directors (Martin, 1956). Again, 

the experience with this arrangement was far from satisfactory and the 

board finally decided to exclude itself from administrative matters by 

establishing a coordinating division headed by a coordinator appointed 

by the board. This position evolved into the office of the general 

manager when it was discovered that the coordinator needed more powers 

than mere coordination, such as powers of control and decision, in the 

interests of efficiency within the organization. Figure 6.1 shows the 

organizational chart of the TVA in 1934 as approved by the board before 

the establishment of the office of general manager. Under this organi

zational plan, the secretary to the corporation, the general counsel, as 

well as the comptroller or budget officer, all reported directly to the 

board of directors. 

In seeking to achieve its objectives, the TVA board finally 

decided to devote its full time and attention to formulating policies, 

developing programs, and taking major decisions, such as budget approval. 

The board also decides on the basic organization by which programs and 

policies are to be executed. The board also reviews results and progress 

of programs. The board retains some measure of control over the annual 

activities of the corporation through the budget review and approval 

process. The board reports to the President and Congress annually, as 
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required by statute. In appointing a general manager for the corpora

tion, the board sought to extricate its members from the conflict which 

inevitably arose as a result of their performing dual roles of policy 

making and administration. 

6.3.2 General Manager 

The office of general manager evolved from the coordination 

division. It grew out of the efforts of the board to separate policy 

making from policy execution. Conventionally, this has been proven to 

be sound corporate practice and the TVA did not prove otherwise. The 

coordinator was responsible for coordinating the plans and policies 

approved by the board among the individual operating departments and 

divisions of the TVA. The coordination division assisted the major 

departmental executives in their planning efforts prior to presentation 

to the board. In addition, the coordination division "accepted respon

sibility for services which seemed logically to belong to none of the 

existing divisions, such as that of facilitating and supervising the 

removal of families from TVA reservoir lands" (Pritchett, 1943, p. 160). 

One of the shortcomings of the coordination division was that it lacked 

powers of control and decision. As a result of this, the board had to 

hold extensive budget hearings and it spent a great deal of time on the 

preliminary stages of the review process. The solution to these admin

istrative shortcomings was the creation by the board of the office, and 

appointment, of a general manager responsible to the board. 

The general manager serves as the link between the board and the 

rest of the corporation. He is the chief administrative officer of the 
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corporation and all departments and administrative officers report to 

him directly. He is responsible for the execution of policies and board 

decisions. It is not the function of the general manager to give orders 

or make operating decisions (Martin, 1956). He assists the board in 

policy formulation, prepares special reports requested by the board, and 

submits recommendations to the board for consideration and approval. 

"When decisions had been made and policies formulated by the board, it 

was the general manager's function to notify the administrative organi

zation of such action" (Pritchett, 1943, p. 165). He is responsible for 

budget preparation and review of proposed projects. Final approval 

rests with 'the board. This new arrangement makes the chief budget 

officer part of the general manager's staff. The general manager is 

also responsible for the administration of the budget as approved by the 

board. 

The performance of general manager in the TVA has been one of 

continual decentralization and delegation of authority in keeping with 

the overall "grass roots" approach to natural resource administration 

adopted and espoused by the TVA. One reason for this is the specialized 

nature of the separate activities of the TVA which precludes one person 

from effectively executing all of the programs and activities of the 

TVA. In the area of operations, the general manager acts more like a 

coordinator of specialists, in administering diverse activities such as 

the dam construction program, fertilizer research, water development, 

agricultural development, power development, extension services, 

marketing, and so on (Pritchett, 1943). Figure 6.2 shows the organiza

tional chart of the TVA in 1941 after the establishment of the general 
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manager's office. Under this arrangement, the general counsel is also 

the secretary to the corporation and he is the only other officer, 

besides the general manager, reporting directly to the board. A general 

manager provides the formal channel of communication between it and the 

administrative organization. He has the responsibility for the execu

tion of board policies and decisions, as well as the obligation faith

fully to report to it administrative successes and failures (Tennessee 

Valley Authority, 1953). The general manager remains the only link 

between the board and the rest of the organization. 

6.4 Administrative and Functional Units of the TVA 

The TVA is a regional planning organization, developing plans 

and programs for its area of jurisdiction. It also has the authority to 

execute its own plans and programs. This dual responsibility is 

reflected in the organization of the administrative and functional units 

of the organization below the level of general manager. Combining 

planning and execution in the same organization was expected to produce 

results. "Planning in itself is not enough. Plans which are drawn up 

and forgotten, regardless of their merit, contribute little to progress. 

Hence, the distinction between planning and development. Development is 

conceived as a dual process, growing out of the effective execution of 

intelligent plans" (Hodge, 1938, p. 81). Consequently, the major func

tional departments of the TVA include both planning and executive divi

sions. Figure 6.3 is an organizational chart of the TVA approved by the 

board in 1937 showing the major departments of the organization. 
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Since the major functions of the TVA deal with water control, 

soil erosion control, nagivation, and power development, the various 

departments are organized along these lines. Furthermore, each depart

ment of the TVA is formally organized 

. . .  o n  t h e  b a s i s  o f  a  w r i t t e n  c h a r t e r ,  i n  t h e  f o r m  o f  a n  
administrative bulletin explicitly stating the duties and 
responsibilities of the department, powers of its officials, 
and the divisional organization within the department. The pur
pose of these bulletins is to define clearly the program respon
sibilities of the departments and to delegate to them commen
surate administrative authority. (Pritchett, 1943, pp. 170-171) 

Each subdivision down to the smallest administrative unit is similarly 

formally organized, with division memos outlining the duties, responsi

bilities, and authority of each unit. In the early years, most TVA work 

involved dam construction; later, the emphasis has shifted to community 

development and environmental quality. This is reflected in a recent 

organizational chart shown in Figure 6.4. 

6.4.1 Departments for Water Control 
on the Land 

The agricultural relations, forestry relations, and chemical 

engineering departments comprise the departments for water control on 

the land, under the supervision of a chief conservation engineer. These 

departments are responsible for formulating and recommending plans, 

policies, and programs, and for executing or coordinating approved 

policies and programs relating to development, testing, and demonstra

tion of new forms of fertilizer for agricultural use, watershed protec

tion, reforestation, and soil conservation in their water and soil 

erosion control efforts and agricultural development in the valley area. 
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All activities are carried on in cooperation with appropriate federal, 

state, and local agencies already existing in the area. 

6.4.2 Departments for Water Control 
in the River Channel 

The departments of water control planning, design, and construc

tion have general responsibilities for formulating and recommending 

plans, designs, and policies, and for executing approved plans, pro

grams, and operations relating to water control in the river channels. 

These operations are under the direction and general supervision of a 

chief engineer. 

6.4.3 Departments for Water Power 
Utilization 

A chief power economist is in charge of the department of power 

planning and power operations. These departments are generally respon

sible for formulating and recommending plans and policies, and for 

executing approved plans, programs, and operations relating to the 

utilization of power that is developed incidental to the priority pro

grams of water control in the river for flood control and navigation, 

and for making such power available to the public according to statutory 

guidelines in the TVA Act. 

6.4.4 Management Service Departments 

These include administrative departments of personnel, finance, 

legal, materials, land acquisition, and office service, providing 

appropriate services and staff assistance to the TVA. Each of these 

departments is under the supervision of department heads who are 



directly responsible to the general manager for the recommendation and 

execution of policies and performance of duties in their respective 

fields. A management service council, consisting of all heads of the 

management service departments and augmented by the heads of the oper

ating departments according to the nature of the problem, ensures 

coordinated study of management service problems. The general manager 

and the director of personnel services serve as chairman and secretary 

of the management service council, respectively. 

6.4.5 Regional Survey and Demonstration 
Service Departments 

These comprise the administrative departments of regional 

planning studies, public health and safety, commerce, agricultural 

industries, and reservoir property management. These departments con

duct surveys, studies, experiments, demonstrations, and operations 

designed to aid the TVA in its administrative responsibilities or to 

serve as a basis of legislative recommendations. The supervising 

department heads are directly responsible to the general manager. 

Coordinated study and recommendations relating to regional problems are 

aided by a regional planning council made up of the heads of regional 

survey and demonstration service departments, augmented from time to 

time by the participation of the heads of planning departments, as 

required by the nature of the problems involved (.Tennessee Valley 

Authority, 1933). The general manager and director of the regional 

planning studies department serve as chairman and secretary of the 

regional planning council, respectively. 
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This is the basic structure of the TVA, established early in its 

existence to cope with the responsibilities assigned to it. By 1937, 

the board had adopted a basic administrative structure which remains 

unchanged in its essentials to this day (Martin, 1956). Minor changes 

in the organizational structure to deal with new developments have been 

made; however, major organizational changes have not been found 

necessary. 

6.5 Administrative Philosophy of the TVA 

A former director and chairman of the TVA board of directorsy 

David E. Lilienthal, has described the administrative philosophy of the 

TVA as "decentralized administration of centralized authority" 

(Pritchett, 1943, p. 218). This description, characterized as the 

"grass roots" approach to development, summarizes the overall philosophy 

of the TVA towards the development of the Tennessee Valley region. The 

TVA chose to administer its own programs through cooperation with 

agencies and institutions already existing in the valley. The TVA 

helped to establish such local institutions to serve as links between it 

and the people of the area where such institutions did not exist. 

It was felt that an imposed federal program would be alien and 
unwanted, and ultimately accomplish little, unless it brought 
together at the grass roots all the agencies concerned with and 
essential to the development of a region's resources: the 
local communities, voluntary private organizations, state 
agencies and cooperating federal agencies. The vision of such 
a working partnership seemed to define grass roots democracy at 
work. (Selznick, 1949, p. 37) 

This policy of strengthening and working with local institutions 

wherever possible has enabled the TVA to restrict the size of its own 

direct labor and administrative force and avoid duplication of services 
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and personnel having parallel functions with existing agencies. Several 

instances of this working partnership with local institutions can be 

cited. For example, if the TVA is about to sell power in a rural area, 

an existing local cooperative or one established with TVA assistance 

provides the consumer ownership which keeps profits within the community 

and provides management controlled by community problems and local 

requirements. 

Operationally, the TVA combines responsibility for planning and 

execution in the same officials. This approach increases the chances of 

a plan being workable, by requiring the same officials drawing up the 

plans to be responsible for their execution. This policy is derived 

from the basic character and charter of the TVA which makes it both a 

planning and development agency. In its construction operations, the 

TVA has proceeded to use its own construction forces. "Nearly all the 

work is done by direct labor, in only a few cases is minor construction 

let out on contract" (Huxley, 1943, p. 11). The force account method of 

executing the construction program has been found effective and effi

cient by the TVA in the building of its many dams. The work under force 

account eliminates delays between the stages of planning, design, and 

detailed specifications, and the stages of bidding and letting out of 

contracts before construction can begin. Since work done under force 

account is done at cost, the contractor's profit is eliminated. Other 

advantages include the flexibility of easy accommodations to changing 

conditions during construction, instead of the rigidity inherent in the 

contract system. In comparison with the contract system, the force 

account has proved to be more economical and efficient in the TVA's 
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experience (Martin, 1956). The TVA was also able to maintain in con

sistent service a large, experienced construction organization in 

continuous employment throughout its early construction period. 

In its research operations, the TVA makes funds available to 

universities in the region. This is in line with the policy of cooper

ating with local institutions in the area. "This may not always be the 

quickest method of obtaining results, but the TVA adopts it because it 

feels it is thus promoting a desirable educational aim, by giving 

graduate students a taste of research work which is of local importance 

and practical value" (Huxley, 1943, p. 103). TVA's research operations' 

are directed towards solving local problems and its results are 

immediately applied for the benefit of the people of the area. 

The TVA Act requires its workers to be employed on the basis of 

merit and efficiency. Section 6 stipulates that no political test or 

consideration shall be permitted in the appointment and promotion of 

officers. The Act empowers the President of the United States to remove 

any board member guilty of violation of this stipulation and further 

directs the board to remove an officer appointed contrary to the 

criteria of merit and efficiency. The TVA relies on the capacity of the 

individual employee to assume responsibility for the advancement of the 

program. "The practical application of such a belief leads management 

into deliberate efforts to decentralize responsibility to the lowest 

possible levels; to diffuse the sources of initiative; and to give first 

importance to education and persuasion as the basic methods of 

supervision" (Oliver, 1967, pp. 44-45). As a result, the TVA has been 



able to obtain spectacular results from its personnel, some of whom have 

gone on to help similar organizations in foreign countries. 

6.6 External Controls on the TVA 

Although the TVA has considerable freedom in formulating and 

executing its own policies and programs in fulfilling its mission, its 

corporate freedom did not extend to a "complete lack of control by, or 

accountability to, the Congress, a status as impossible as it would be 

undesirable" (Pritchett, 1943, p. 229). Ultimate supervision over the 

affairs of the corporation is legally vested in the President of the 

United States by the TVA Act and confirmed by judicial interpretations 

of general executive powers and certain provisions of the TVA Act. The 

TVA is also subject to limited, flexible federal agency administrative 

controls. The TVA's relationship with the states and local governments 

also serves to constrain the otherwise unlimited freedom which it enjoys 

in the discharge of its functions. 

6.6.1 Presidential Powers and 
Control over the TVA 

The TVA Act gives the President of the United States power to 

appoint its directors subject to Senate approval. He is also empowered 

to designate its chairman. Judicial interpretation of his Constitu

tional powers also allows him to remove, for just cause, any of the 

directors before his term is completed. The corporation is required by 

statute to file an annual report and a financial statement with the 

President, 
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The TVA Act requires the President to recommend to Congress ways 

and means of better implementing the provisions of the Act. He has the 

power to direct other agencies of government to assist the TVA in its 

operations. The President's power to make surveys of and conduct 

general planning for the Tennessee Basin was transferred to the TVA by 

executive order. 

Finally, the President has the power to investigate the conduct 

of TVA operations in order to determine its propriety. This power was 

granted to the President by Congress to ensure that private parties do 

not gain undue advantages at the expense of the public, or government, 

by improper actions on the part of TVA officials.. 

6.6.2 Congressional Authority 
and Control 

Potentially, Congress possesses more powers than the President 

in the control of the operations of the TVA. Congress established the 

TVA and also has the power to abolish it. Through the legislative pro

cess, Congress can modify or abolish the functions and procedures of the 

TVA as a public corporation. It can be concluded that Congress 

possesses the ultimate control over the TVA. "Such ultimate control is 

inevitably present in the Congressional power to create, abolish, or 

modify the powers of government corporations" (Pritchett, 1943, p. 229). 

Congress has the power to order investigations on TVA operations and it 

can call for reports required by the TVA Act in order to monitor TVA 

operations. 

Since the TVA has no operating capital, it depends on Congress 

for annual appropriations to conduct most of its business. This process 
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constitutes a significant and effective control over TVA operations. 

Congressional comments during debate over TVA appropriations also serve 

to notify the corporation of its current stature with Congress. 

6.6.3 Federal Administrative 
Departmental Controls 

The financial transactions of the TVA are subject to independent 

external audit by the Comptroller General of the United States as 

required by the TVA Act, not less than once each fiscal year. 

Audit is one of the most usual and essential means of Government 
control over the actions of departments, agencies or offices. 
It normally bears on the legality of the transactions and, 
either directly or indirectly, the economy and efficiency of the 
actions taken. Questions of law affect efficiency through the 
sanctioning or forbidding of certain actions; hence, the impor
tance of clarity on the legal position. (Finer, 1944, p. 151) 

The TVA's plea for exemption from federal government audit on account of 

its corporate status was modified by an amendment to the TVA Act to 

subject the TVA to federal audit, but to allow any exceptions which the 

Comptroller General may have to be wiped out if the TVA board certifies 

that the expenditure was necessary to the conduct of the provisions of 

the TVA Act. 

The Federal Power Commission (FPC) has authority to prescribe 

accounting systems for public utilities and the TVA and other power 

agencies are directed to comply with their provisions. The TVA prepares 

a separate annual power report to satisfy FPC requirements, with regard 

to the "Uniform System of Accounts" of the FPC. The TVA also requires 

compliance with this system of accounts in its contracts with its 

municipal and cooperative customers. However, the TVA is free to set 

its own rates independent of FPC guidelines. 
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6.7 Relationships with Tennessee Valley States 

The Tennessee Valley consists of parts of seven states in the 

southeastern part of the United States — Alabama, Georgia, Kentucky, 

Mississippi, North Carolina, Tennessee, and Virginia. There are two 

issues affecting the TVA as far as the valley states are concerned. One 

is the issue of taxation — state or local — of TVA properties, opera

tion, and employees; the other is the relationship of the TVA to state 

utility regulating commissions. 

A tax-exempt status for the TVA operations and personnel deprives 

states and counties of revenue from otherwise taxable activities, while 

taxation by the states might be abused to crush the TVA or frustrate its 

activities. There is also the issue of sovereign immunity of the 

federal government to taxation by states. The solution found to this 

dilemma calls for the TVA to make certain payments to the states and 

local governments of the area in lieu of taxation. The amounts are 

calculated to offset any loss to the states of taxable income, taking 

into account the impact of federal investments in the area. 

The TVA has also been free from the power of state utilities 

commissions to regulate its activities. Most state legislatures in the 

area have passed laws excluding the TVA from regulation by state 

commissions. 

6.8 TVA as a Model Water Institution 

A lot has been written about the TVA and its accomplishments 

(Huxley, 1943; Hodge, 1938; Finer, 1944). Efforts have been made in 

various parts of the world to duplicate the TVA's success in regional 



development through water and natural resources management. These 

efforts could benefit from a better understanding of the TVA experience. 

The engineering aspects of river and other types of development are 

relatively understood. But the economic, social, and administrative 

dynamics of development are much less understood than, for example, the 

problem of sending a man to the moon (Robock, 1967). The TVA model can 

be proposed for developing countries. The TVA was established in an 

underdeveloped part of the United States. The prevailing conditions in 

the Tennessee Valley then were typical of what today is called the 

colonial economy of an underdeveloped country (Martin, 1956). Most 

developing countries are interested in regional development with water 

control and development at the center of a comprehensive program of 

natural resource development. This is the sort of activity that the TVA 

has been doing well for almost fifty years. 

There are certain characteristics which make the TVA unique as a 

water institution. First, is the nature of the organization itself, as 

a public "corporation clothed with the power of government but possessed 

of the flexibility and initiative of a private enterprise" (Pritchett, 

1943, p. 222). This was President Roosevelt's message to Congress on 

the subject of the TVA. Although the TVA operates in the states, it is 

not politically influenced by them. This insulation from state and 

local politics is an important characteristic of the TVA which any 

agency in a developing country modeled after the TVA should have. 

Second, planning and execution are consolidated in a single 

agency, and both are subject to a single management. 



For a variety of reasons, these principles — unity of manage
ment and the relationship of planning to execution — so 
familiar to TVA people, are difficult to achieve in most under
developed areas. In these areas there is a shortage not only 
of technical skills but more critically of management skills. 
And there is a shortage of capital. As a result, the decision
making process tends to become diffused and actions are fre
quently taken on a piecemeal basis. (Oliver, 1967, p. 38) 

It is important that a water institution modeled after the TVA should 

possess the powers to formulate its own policies and programs, including 

the capability or administrative skills necessary to implement these 

policies and programs. Training is expected to be an important compo

nent of a TVA counterpart in a developing country. 

Third is the administrative philosophy of the TVA which is one 

of extreme decentralization and its grass roots approach to development. 

"The effectiveness of an organization (given competent people as an 

indispensable foundation) is strongly influenced by the philosophy and 

the managerial concepts which give it direction" (Oliver, 1967, p. 43). 

The TVA's decision to cooperate with and work through local organiza

tions wherever possible, rather than compete with them, actually con

tributed to its effectiveness and general acceptance of the TVA idea 

throughout the Tennessee Valley region. 

Finally, a model water institution patterned after the TVA must 

strive for professionalism. The TVA has earned a reputation for sound 

work in many different disciplines, and the initials "TVA" have become a 

generic term to represent any kind of comprehensive development program 

(Oliver, 1967). The TVA was created to solve development problems. 

This it did by operating in an environment in which its trainees, 



workers, and administrators, largely free from political constraints, 

were best able to contribute to the development of the valley. 



CHAPTER 7 

WATER INSTITUTIONS IN THE UNITED STATES: COLORADO RIVER 

BASIN STATES OF ARIZONA, CALIFORNIA, AND NEW MEXICO 

7.1 Introduction 

Water institutions are concerned with problems of resource allo

cation, development, and conservation. As such, water institutions must 

deal with the issues of water rights, law, policy, administration, and 

management in an arena involving many users, uses, and complex interac

tions among users, uses, and the water resource itself. The institu

tional problem in natural resources has been defined as that of deter

mining what kinds of government organizations are needed and how these 

organizations should relate to each other in order to achieve the most 

effective management of resources at the lowest possible economic, 

political, and social costs (Dworsky and Francis, 1973). Water institu

tions have also been classified into two broad categories (National 

Research Council, 1968). One group consists of laws and regulatory 

arrangements to guide the practices of private entities. The second 

group consists of law, policies, administrative or organizational 

arrangements by which government provides certain services from water 

resources. 

Water institutions at the state level are mostly concerned with 

water rights administration and planning. Some of them maintain 

94 
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liaisons with other state and federal government institutions. Within 

the state, at the local level, institutions are mostly concerned with 

service delivery. 

All state water institutions operate within the framework of 

state water laws. These laws enable the water institutions to admin

ister the water laws of the state and to manage water in the public 

interest. State laws also establish property rights in water for public 

or private institutions and individual holders of these rights who 

derive economic and other benefits from the exercise of their water 

rights. Most of the water laws operating today were established before 

the natural and physical principles of water movement and behavior were 

fully understood. In addition, economic principles of collective wel

fare maximization did not affect the shaping of these water laws, which, 

by and large, reflect historical patterns of uses and accepted practices 

among individual water users. "It is generally agreed in the West that 

some of the provisions of the State Water Codes, particularly as inter

preted and supplemented by judicial decisions and administrative 

interpretations, stand in the way of efficient and equitable conserva

tion and utilization of waters" (Hutchins, 1942, p. iii). Despite these 

shortcomings, state water laws exist as a basis for resolving conflicts 

arising from the inevitable competition for water and water usage among 

the water users of a state. 

Water law is generally regarded as a branch of property law, 

although water, unlike land, does not remain fixed. Water is in con

tinual motion, ignoring jurisdictional boundaries. The fact that water 

is not easily contained within jurisdictional boundaries is at the root 
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of institutional difficulties in developing and perfecting property 

rights in water. States have had exclusive authority over water rights 

and water laws. "There is no such thing as federal water law. , . . 

Each state has been permitted to adopt its own system of water law" 

(Milliman, 1965, p. 285). Congress passed the Desert Land Act in 1877 

and the Reclamation Act in 1902 to encourage agricultural settlement of 

federally owned lands situated in the West. These acts contain provi

sions preserving the rights of the states to control the appropriation 

of non-navigable waters within their borders. 

7.2 Basic Doctrines of Water Law 

There is no uniform water law for all the fifty states. How

ever, the various state water laws are derived from two basic principles 

or doctrines — riparian and appropriation — as far as private water 

rights are concerned (Garrity and Nitzschke, 1968). The riparian doc

trine is the oldest water doctrine; it is sometimes identified as the 

common-law doctrine. Its chief characteristic is that water rights 

derive from ownership of land adjoining or underlying a stream. It is 

well suited to the water-abundant areas and is the basic doctrine under

lying the water laws of the humid eastern region of the United States 

(see Figures 7,1 and 7.2). 

Broadly speaking, the riparian doctrine was not adopted in the 

water-deficient western states. "The riparian rights doctrine would 

have led to monopoly of agriculture by a few strategically located 

landowners" (Mann, 1963, p. 31). In the arid western environment, the 

adoption of the riparian rights doctrine would have rendered the vast 
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Figure 7.2 Water Law Doctrines of the United States. — From Garrity and 
Nitzschke (1968, p. 4). 



bulk of non-riparian lands unsuitable for the major purposes of mining, 

stock grazing, and irrigated agriculture. 

A modified form of riparianism, which would have vested water 
rights initially in owners of riparian land, and with a right to 
sell the use off the land, might have overcome that objection. 
But its adoption was undoubtedly impaired by the fact that when 
the courts got around to deciding what the law was, there was 
already a well-established custom that water could be appro
priated from a stream and taken to the place of need without 
regard to land ownership. (Sax, 1968, p. 2) 

Consequently, most arid western states repudiated riparianism and adopted 

the doctrine of appropriation (Figures 7.1 and 7.2). Certain appropria

tion states also recognize the riparian doctrine because of historical 

circumstances (Figure 7.3). The appropriation doctrine, also called the 

prior appropriation doctrine, severs the water from the land. As a 

result, land ownership is not relevant to the acquisition of water 

rights. Under the prior appropriation doctrine, the first person in 

time to divert and apply the waters of a stream to a beneficial use has 

a prior right to the extent of this appropriation. 

These two basic water doctrines have a variety of modifications 

stemming from legislative, judicial, and administrative interpretations 

of their applicability to the different situations in each state. Some 

of the comparative characteristics of the riparian and appropriation 

doctrines are given in Table 7.1. The doctrines apply to both surface 

and ground waters. The situation in each state is further complicated 

by the fact that different doctrines may be applied to surface and 

ground waters within the same state. 

Each state exercises regulatory control over water use through 

its system of water laws. The extent of state control over water use is 
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Table 7.1 Some Comparative Aspects of the "Riparian" and "Prior Appropriation" Rules in Water 
Law. — From DeCook (1981). 

Riparian Doctrine Prior Appropriation 

Basis of water right Land ownership Application to beneficial use 

Basis of division of water Equality of right Prior time of beneficial use 

Place of use Riparian land Wherever applied (within 
local law of transfer) 

Tenure No loss by non-use Right can be lost if not 
used, by abandonments, for
feiture, or prescription 

User Only the riparian Whoever applies the use 

Use preference "Natural" over "artificial" No preference in use 

Amount of use Any amount, if "reasonable" Specified by right (permit, 
etc.) 

"Natural flow" Must be preserved (within 
"reason") 

Can be fully appropriated 

General "rule-of-thumb" "Equality of right and 
reasonable user" 

"First in time is first in 
right" 
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usually proportional to the scarcity of water (Garrity and Nitzschke, 

1968). In general, regulation of water use is greater in the western 

United States than in the eastern part of the country (Figures 7.1, 7.4, 

and 7.5). According to Smith (1936), it makes little difference which 

of these basic water doctrines or their modification is adopted; con

flicts are nearly eliminated where the entire groundwater supply or, 

better still, the entire surface and groundwater supply are under one 

single control and management. As we shall see, lack of adequate state 

control can lead to depletion of the resource. 

7.3 Characteristics of the Colorado River Basin 

The Colorado River Basin is the largest drainage basin in the 

western United States (Figures 7.6 and Table 7.2). It includes portions 

of seven states and parts of the Republic of Mexico (Figure 7.7). The 

total area of the drainage basin is 244,000 square miles, including 2,000 

square miles in Mexico (Table 7.3). In much of this area, the average 

annual rainfall is less than 20 inches; consequently, groundwater is 

much more important than surface water. 

By 1920, the rapid development in the lower area of the basin 

had created a situation whereby the normal flow of the Colorado River 

would not be adequate to meet all of the uses envisaged by every 

Colorado River Basin state. "The proposals for storage in the lower 

basin without guarantees to the upper basin states were regarded by the 

latter as threatening to establish priorities which would preclude later 

use of the water in the upper basin" (U.S. Department of the Interior, 

1946, p. 59). The magnitude of the proposed control works was beyond 
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Table 7.2 Approximate Mean Water-Supply Elements, by Regions, of the 
United States. — From Piper (1965, p. 11). 

Potential Natural 
Area Precipitation Evaporation Depletion 

(mi2) (mgd/mi2) (mgd/mi2) 
2 

(mgd/mi ) 
Region (1) (2) (3) (4) 

New England 62,500 1.93 1.16 0.84 
Delaware-Hudson 36,500 1.97 1.58 1.06 
Chesapeake 67,600 1.97 1.56 1.20 
South Atlantic-Eastern 

Gulf 274,300 2.55 2.07 1.77 
Eastern Great Lakes 48,300 1.71 1.26 .86 
Western Great Lakes 89,500 1.37 1.33 .89 
Ohio 143,400 2.02 1.52 1.24 
Cumberland-Tennessee 60,300 2.42 1.66 1.42 
Upper Mississippi 184,800 1.45 1.58 1.11 
Lower Mississippi 61,900 2.48 2.12 1.67 
Upper Missouri-Hudson 

Bay 509,100 .81 1.86 .75 
Lower Missouri 54,100 1.67 1.88 1.24 
Upper Arkansas-Red 171,500 1.07 2.84 .98 
Lower Arkansas-Red-

White 112,600 2.12 2.19 1.42 
Western Gulf-Rio 

Grande-Pecos 331,100 1.15 2.93 .98 
Colorado 255,300 .52 2.67 .48 
Great Basin 191,800 .48 2.20 .44 
Pacific Northwest 250,100 1.15 1.39 .54 
Central and South 

Pacific 122,000 1.11 2.24 .60 

Total or mean 3,026,700 1.33 2.05 

1 

V
O
 

•
P
-

Column: 
(1) After U.S. Department of Agriculture (1960) but adjusted to the 

value given by Douglas (1932, p. 248) for aggregate area of land and 
water except "that part of the water area of the Great Lakes, the 
Atlantic Ocean, the Gulf of Mexico, the Pacific Ocean, and the Strait of 
Juan de Fuca that is under the jurisdiction of the United States." 

(.2) and (3) After U.S. Weather Bureau (1959, 1960), adjusted to dis
tribute apparent - discrepancies among columns (2) to (5). 
(4) Column (2) minus column (5). 
(.5) and (6) Depleted runoff as of 1960 (after Oltman and others, 

1960) plus water consumed in use as of 1960 (after Mackichan and 
Kammerer, 1961) plus depletion by reservoirs .... "On-site" consump
tion of water here is excluded. Such consumption — that is, by land-
treatment procedures and structures, by swamps and wetlands, and by fish 
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Table 7.2 — Continued. 

Depleted Runoff, as of 1960 
Natural Runoff „ Median 

2 Average 
mgd/mi mgd (mgd) mgd Percent 

Region (5) (6) (7) (8) (9) 

New England 1.09 67,900 67,200 39,400 59 
Delaware-Hudson .91 33,300 31,700 18,700 59 
Chesapeake .77 52,000 51,600 31,700 61 
South Atlantic-Eastern 

Gulf .78 214,700 212,000 126,000 59 
Eastern Great Lakes .85 40,900 40,300 19,400 48 
Western Great Lakes .48 43,200 42,500 31,700 75 
Ohio .78 111,400 110,500 45,900 41 
Cumberland-Tennessee 1.00 60,500 59,800 36,200 60 
Upper Mississippi .34 63,600 62,400 40,700 65 
Lower Mississippi .81 50,200 48,800 21,300 44 
Upper Missouri-Hudson 

Bay .058 29,700 18,500 9,050 49 
Lower Missouri .43 23,400 23,100 5,820 25 
Upper Arkansas-Red .088 15,100 11,000 4,520 41 
Lower Arkansas-Red-

White .70 78,600 76,900 20,000 26 
Western Gulf-Rio 

Grande-Pecos .17 56,800 46,100 14,200 31 
Colorado .044 11,300 3,170 1,680 54 
Great Basin .042 8,100 3,750 2,130 57 
Pacific Northwest .61 152,600 143,000 75,600 53 
Central and South 

Pacific .51 62,300 48,200 15,700 33 

Total or mean .39 1,175,600 1,100,500 559,700 51 

hatcheries — has been estimated by Eliasberg (1960). As of 1960, how
ever, this consumption is very largely from naturally wet areas and is 
therefore more a component of Nature's preemptive "take" of water than 
an effect of activities by man. In other words, current "on-site" use 
is not chargeable as a depletion of current runoff. 

Here . . . runoff and water yield credited to each of the several 
regions is that which originates in the particular region. Ten of the 
regions are parts of [either] the St. Lawrence River [or] the Missis
sippi River. Thus, runoff credited to the western Great Lakes and east
ern Great Lakes cannot be accumulated to show main-stem flow, because 
yield from the part of the basin in Canada is excluded. Main-stem flow 
of the Mississippi River may be determined by accumulating yields from 
the eight regions involved, in downstream sequence. 
(7) and (8) After Oltman and others (I960), 
(9) Percent of average. 
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Figure 7.7 The Colorado River Basin. 



Table 7.3 Colorado River Basin Drainage Area by 
States. 

Drainage Area 
, .2n State (mi ) 

Arizona 103,000 

California 6,000 

Colorado 39,000 

Nevada 12,000 

New Mexico 23,000 

Utah 40,000 

Wyoming 19,000 

Total area in the United States 242,000 

Area of basin in Mexico 2,000 

Total basin area 244,000 
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the capacity of the individual states. The federal government logically 

came to the assistance of the states because of its financial power and 

interest in navigable waters. The federal government would also be 

required in resolving any international dispute with neighboring Mexico. 

However, the states were reluctant to submit their jurisdiction over 

appropriation of waters within their boundaries to the federal govern

ment. The states were also in disagreement over appropriation of the 

Colorado River water. 

7.4 Colorado River Compact 

An agreement was reached among the upper and lower basin states 

known as the Colorado River Compact of 1922 (Hundley, 1966, 1975; 

National Research Council, 1968; U.S. Department of the Interior, 1946). 

The Colorado River Compact divides the seven basin states into two 

groups — the Upper and Lower Basin States — at Lee Ferry (Figure 7.8). 

The upper basin states include Colorado, New Mexico, Utah, and Wyoming. 

The lower basin states include Arizona, California, and Nevada. Since 

the state boundaries do not coincide exactly with the actual drainage 

basin boundaries, two of the states of the upper basin, New Mexico and 

Utah, have parts of their states in the lower basin. One of the states 

of the lower basin, Arizona, also has a part of its territory in the 

upper basin. Subsequently, adjustments were made to exclude these areas 

from the formal, legal division into upper and lower basin states. The 

Compact allocates the water of the Colorado between the upper basin and 

the lower basin. The Compact did not attempt a division of the 
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Figure 7.8 Upper and Lower Basin Divisions of the Colorado River Basin. 
— Prom U.S. Department of the Interior (1946). 
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consumptive use entitlement among the states, but left such allocation 

to separate agreement among the respective states in each division. 

The Colorado River Compact cleared the way for legislation 
authorizing the construction of major projects. It removed the 
cause for rivalry in the development of the upper and lower 
basins. Prior development in the lower basin would create no 
prior right to the use of water in that basin as against the 
use in the upper basin. This left the upper basin free to 
develop in the manner and time required. (U.S. Department of 
the Interior, 1946, p. 63) 

The Compact culminated the process of protracted negotiations among the 

states concerned. Arizona did not ratify the treaty until 1944, several 

years after the other six states had done so. "The compact has been the 

subject of widespread disagreement and debate" (National Research 

Council, 1968, p. 19). The federal government designated the Secretary 

of the Interior as the sole administrator of the Colorado River Basin, 

ii 
in the absence of a basin-wide administrative and executive agency such 

as the TVA which functions in the Tennessee River Basin. 

7.5 State Water Institutions and Administration 
in the Colorado River Basin 

Each state in the Colorado River Basin has its own institutions 

administering the water resources within its territory. State water 

institutions in the western part of the United States in general, and 

in the Colorado River Basin in particular, fall into three basic types, 

depending on the degree of state control over its water resources. The 

first type is characterized by minimum state control in the regulation 

of water use. The second type involves a higher degree of state con

trol, but the control functions are decentralized among several state or 

local institutions. The third type usually involves the highest degree 
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of state control, centralized in a single department or individual. 

These three basic types have been described, respectively, as (Clark, 

1977) : 

1. Non-management approach, e.g., Arizona and Texas. 

2. Property-rights institutional arrangements, e.g., California and 

Oklahoma. 

3. Administrative-public management approach, e.g., New Mexico, 

Nevada, Idaho, Utah, Oregon, Washington, and Wyoming. 

Recently, Arizona has shifted from its non-management approach 

towards an administrative-public management approach with the creation 

of a state-level Department of Water Resources headed by a director 

appointed by the governor with state senate approval (Arizona Daily 

Star, 1980; Pontius, 1980). Since this is a completely new development 

for Arizona, and the new department has no performance history as yet, 

the old system will be described as the Arizona model. The California 

and New Mexico systems will also be studied as possible models of insti

tutions for state water management. These three states, Arizona, 

California, and New Mexico, together represent the spectrum of institu

tions for state water management in the Colorado River Basin. "Sixteen 

western states patterned their groundwater-related institutions in some 

measure after those of New Mexico" (Dunbar, 1977, p. 672). 
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7.6 The State Water Institutions of Arizona 

7.6.1 Physical Setting 

The state of Arizona is situated in the southwestern part of the 

United States (Figure 7.9). The state has a land area of approximately 

114,000 square miles or almost six percent of the land area of the con

tinental United States. The elevation ranges from about 100 feet above 

mean sea level at Yuma on the Colorado River to over 12,000 feet above 

mean sea level in the San Francisco volcanic peaks near Flagstaff. 

There is a wide variation in elevation over short distances. However, 

three major topographic regions can be recognized reflecting the basic 

geology of the area (Cross, Shaw, and Scheifele, 1960): 

1. Desert plains and mountains in the southwestern and western 

parts of the state. 

2. High mountains and narrow valleys in the central part of the 

state trending northwest to southeast. 

3. High plateaus and mesas in the northern part of the state. 

These areas also correspond respectively to the Desert Lowlands, Central 

Highlands, and Plateau Uplands of Harshbarger and others (1966) (see 

also Figure 7.10). The Desert Uplands and Central Highlands form part 

of the basin and range physiographic province of the western United 

States. 

The state is characterized by an extreme range of temperatures. 

The areas of the three climatological types approximate the areas 

defined by the three topographic regions (Figure 7.11). The desert, 

steppe, and highlands climatological areas cover, respectively, 30, 50, 
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Figure 7.10 Water Provinces of Arizona. — From Cross and others 
(1960, p, 101). 
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Figure 7.11 Climates of Arizona. -- From Cross and others 
(1960, p, 80). 
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and 17 percent of the state. Yearly rainfall varies from about three 

inches on the warm desert to more than thirty inches in the highlands. 

Most of the precipitation falls in the hottest months of the summer when 

the potential and actual evapotranspiration is very high. Consequently, 

most of the state experiences an annual water deficit resulting in few 

perennial and intermittent streams. "More than 95% of what rainfall 

there is evaporates very rapidly because of the hot dry climate. . . . 

In reality, a good deal of Arizona is arid to semi-arid" (Harshbarger 

and others, 1966, p. 2). In 1975, Arizona had a population of approxi

mately 2.3 million people, about one percent of the United States total. 

The population density was about 61 persons per square mile. The per 

capita income stood at $5,699, compared with a United States average 

of $6,233. 

7.6.2 Water Situation 

The arid conditions have forced a reliance on groundwater as a 

major source of water supply. In the agricultural areas of the state, 

irrigation is compulsory for the majority of crops and throughout most 

of the growing season. Table 7.4 shows the water supply situation in 

the state by source and Table 7.5 shows the water use situation by major 

categories of use. Irrigation is a major user of water and most of it 

comes from groundwater, which is being depleted at a rate much faster 

than it is being replenished. Table 7.6 shows the proportion of irri

gated area to total harvested area. Practically all agricultural land 

in Arizona is under irrigation. The distribution of agricultural land, 

available water supplies, and settlement patterns in the state combine 



Table 7.4 Water Sources of Arizona — From 
Arizona Water Commission (1977, p. 3). 

Source Acre-Feet 

Renewable supply: 2,600,000 
Surface water 
Groundwater recharge 

Overdraft: 2,200,000 
Groundwater 

Total supply 4,800,000 

Table 7.5 Major Categories of Water Use in 
Arizona. — From Arizona Water 
Commission (1977, p. 3). 

Use Acre-Feet 

Irrigation 4,294,000 

Mining 131,000 

Other 389,000 

Total 4,814,000 
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Table 7.6 Relative Proportions of Irrigated Farmland in Arizona. — 
Units in acres. From U.S. Water Resources Council (1980, 
p. A12). 

Year 
Total 

Cropland 
Harvested 
Cropland 

Irrigated 
Farmland 

Irrigated 
Farmland 

as % of Total 

1975 1,355,000 1,165,000. 1,207,000 89 

1985* 1,316,000 1,137,000 1,112,000 84 

2000* 1,267,000 1,194,000 1,057,000 83 

*Projected. 
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with the rate of water use to create the water problem in the state 

which the water institutions must deal with. The following sums up the 

water problem in Arizona (Kelso, Martin, and Mack, 1973, p. 12): 

1. Surface supplies are fully developed and used, excepting an 
amount approximating 1.8 million acre-feet remaining in 
Arizona's adjudicated share of water in the Colorado River; 

2. Groundwater supplies are vast and have been extensively 
developed and drawn upon to balance out water demands in 
the rapidly growing Arizona economy; 

3. But this has imposed a draft on these underground supplies 
that is about three times the rate of annual recharge to the 
groundwater stock, gradually depleting the stock on which a 
large share of the Arizona economy depends. 

The other water users in Arizona — range livestock, mining, industries, 

and municipalities — do not use or consume as much water as irrigation. 

Agriculture as an early and leading sector in the state's 

economy established and perfected its property rights to most of the 

readily available surface water supplies as well as most groundwater 

supplies before economic growth in other sectors got underway. However, 

among all economic sectors, agriculture is the least productive in terms 

of earnings per unit of water consumed (Table 7.7). There is a call for 

re-allocation of water to better productive uses among almost everybody 

except the agricultural landowners. 

In view of the increasing scarcity of water, it was felt that 

the availability of water would constitute a constraint on economic 

growth in the state, since all readily available annual surface water 

supplies have been claimed by existing users and the groundwater sup

plies were being depleted much faster than they were being replenished. 

The strategy of the state's institutions has been to look for the 



Table 7.7 Value of Production for Arizona, 1975. — From 
U.S. Water Resources Council (1980). 

Industry 
Value of Production 
(million dollars) 

Value of Production 
per Acre-Foot of Water 

(dollars) 

Mining 294 2,250 

Agriculture 309 72 

Other 7,488 19,250 
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importation of additional costly water supplies to meet the growing 

needs of the economy. However, Kelso and others (1973), in their 

economic analysis of the problem, found that the structural makeup of 

Arizona's economy has changed and will continue to change. They found 

large increases in income coupled with modest demands for increased 

water supplies attributable to sectors other than agriculture. It was 

also found that most of the scarce water supplies are, by legal devices 

or otherwise, locked into uses in which the marginal productivity is 

extremely low. It was conclusively demonstrated that, by transfering 

water from low marginal productive uses to higher marginal productive 

uses, the growth of the economy can be released from all constraint by 

the availability of additional water supplies. Finally, the authors see 

Arizona's water problem more as 

. . .  a  p r o b l e m  o f  t h e  l a c k  o f  m a n - m a d e  i n s t i t u t i o n s  ( p o l i c i e s )  
for developing and transfering water than a problem of physi
cally short supplies. At least, the problem can be resolved 
more cheaply for many years to come if it is approached through 
institutional (policy) reform relating to water transfer rather 
than through development and/or importation of additional water 
supplies. (Kelso and others, 1973, p. 27) 

The search for solutions along these lines — institutional reform — 

was one of the major factors which led the Arizona legislature to create 

the Arizona Groundwater Management Study Commission in 1977 to study the 

water problem in Arizona and recommend solutions. 

7.6.3 State Water Law 

The territory of Arizona was organized in 1863 and the first 

legislature met in September 1864. There was a statutory declaration in 

1867, later embodied in the state constitution adopted in 1911, to the 
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effect that that the common-law doctrine of riparian water rights shall 

not obtain or be of any force or effect in the state. "Before 1893 the 

government of Arizona did little in the way of regulating the manner in 

which surface water was appropriated or of prescribing rules for settle

ment of conflicts" (Mann, 1963, p. 37). In 1893, a new law provided for 

the registration of diversion of unappropriated waters in the office of 

the country recorder. Arizona did not officially become a state until 

1912 and the first legislative attempt to control the water resources of' 

the state was not made until the passage of the State Water Code of 

1919. "From 1819 to 1919 nothing was done to improve the method of 

establishing rights in surface water" (Mann, 1963, pp. 37-38). 

7.6.4 Surface Water Law 
r # 

The State Water Code was designed to accomplish the following 

three purposes (Smith, 1936) : 

1. To secure the complete adjudication of all water rights within 

the state, so that water titles may be as secure as land titles. 

2. To control initiation of additional appropriations of water. 

3. To administer the stream system through the agency of the state 

water commissioner so that each appropriator should receive at 

all times his proper share of the supply. 

There was "omission of groundwater in the State Water Code of 1919 due 

to uncertainties in engineering reports as well as court proceedings" 

(Smith, 1936, p. 49). In addition to surface water, the Code also 

applies to groundwater "in definite underground channels" (Smith, 1936, 

p. 28). The question of what constitutes "definite underground 
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channels" has never been resolved and this is one of the ambiguities in 

the law which affect the effective administration of the state's water 

resources. 

The State- Water Code did not make any radical departure from the 

practices which had obtained among water users since the early days of 

Arizona history (Mann, 1963). However, it provided the codification of 

existing law, precedents, and judicial decisions as well as providing 

for a centralized system for the administration of water law in the 

state water commissioner, who is the same person as the state land 

commissioner. The commissioner has responsibility for adjudicating con

flicting rights to water in addition to broad discretionary powers in 

granting or rejecting applications for permits to appropriate water, 

subject to judicial review. Even these responsibilities could not be 

effectively discharged for lack of funds. The commissioner "has been 

severely hobbled in his work as a result of the niggardliness of the 

legislature in providing funds" (Mann, 1963, p. 41). Within a few 

years, most or all of the readily available surface water in the state 

had been appropriated and the water users turned to the exploitation and 

depletion of groundwater reserves. 

Surface water rights in Arizona, as in most western states, 

generally are appropriative in nature. The water right does not confer 

ownership of the corpus of water allocated, but to the use of such water 

for beneficial purposes. In Arizona, beneficial use is "the basis, 

measure and limit to the use of water" (Arizona Session Laws, 1919, 

Ch. 164, Para. 1). The characteristics of the surface water rights in 

Arizona.and their socio-economic implications have been discussed fully 
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by Kelso and others (1973). Following are some general characteristics 

and problems of the appropriation law of surface water rights as applied 

in the state: 

1. Land ownership adjacent to a stream is irrelevant to the issue 

of appropriation of water. 

2. The appropriative right is, however, appurtenant to a specific 

parcel of land. Transfers have been allowed to land sites other 

than that specified in the application, but usually the trans

fers have been restricted to the amount consumptively used on 

the land before the transfer. 

3. Beneficial use is the criterion for the amount of diversion of 

in-stream use appropriation. "What constitutes beneficial use 

is extremely vague" (Kelso and others, 1973, p. 55). As long as 

there is no proven injury or negative impact on other affected 

users, most uses have been presumed to be beneficial by the 

courts. 

4. An appropriator, X, has the right to use water in-stream or 

divert water to be used elsewhere in order of priority succeeding 

the other rights of users in the order of time at which the 

rights were first perfected before X's appropriation (senior 

appropriators), The appropriation right of X is superior to 

rights perfected after X's appropriation'(junior appropriators). 

The location of the point of use or diversion on the stream does 

not affect the determination of priority of rights. In times of 

shortage, all senior rights must be satisfied before any junior 

rights can be exercised. This is the "first in time, first in 
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right" (Garrity and Nitzschlce, 1968, p. 5) principle of the doc

trine of prior appropriation of water rights. 

5. The amount of diversion or in-stream use as a quantity per unit 

time, the type of use, the place of use, the point of diversion, 

as well as the route of diversion, are all expressly stated in 

the permit to appropriate. None of these attributes can be 

unilaterally changed by the holder of the permit without 

approval from an administrator or the court. 

6. The right must continue to be used in order to remain in force. 

Any part of the right can be forfeited through non-use or 

abandonment. In Arizona, non-use of the right for five years 

constitutes abandonment and the water reverts to the public 

domain for subsequent appropriation (Kelso and others, 1973). 

This is one of the non-conservative features of the prior appro

priation doctrine. 

7.6.5 Groundwater Law 

In Arizona, groundwater is treated differently from surface water 

as far as the rights, laws, and institutional constraints affecting its 

allocation and use are concerned. Water found below the ground has been 

classified into two types: "oozing or percolating water" (Arizona Town 

Hall, 1964) and "water flowing in definite underground channels" 

(Arizona Revised Statutes, 1955). The former is groundwater and is not 

subject to the law of prior appropriation that attaches to surface 

water. Water presumably flowing in definite, underground channels is 

treated like surface water under Arizona law. 
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One of the serious difficulties in dealing with the legal 
aspects of groundwater has been the lack of scientific and tech
nical information regarding the water beneath the surface of the 
earth. Although the geologic sciences have made notable 
advances in the past fifty years, the legal doctrines upon which 
the courts as well as the public have come to rely were made at 
a time when the knowledge of groundwater was relatively slight. 
. . . Arizona courts thus formally accepted the distinction 
between percolating and flowing water without regard to its 
ultimate impact on the economy of the state. (Mann, 1963, 
pp. 43 and 45) 

This unscientific distinction resulted in groundwater being removed from 

the control of the state and subjected to individual or private owner

ship and control. 

After all the readily available surface water had been appro

priated, attention shifted to groundwater which later became the major 

source of supply for irrigation. The rapid exploitation of groundwater 

in the absence of state controls has led to declines in the water table, 

subsidence, and earth fissures in some areas (Arizona Water Resources, 

1980). The state passed its first Groundwater Act in 1945 (Arizona 

State Land Department, 1957) to require registration of wells and filing 

of notices of intent to drill new wells. This Act only provided infor

mation about the rate and area of depletion; it did nothing to reduce 

further depletion. By this time, it was already obvious that the state 

would need additional water supplies imported from its allotment of 

Colorado River water to meet its future needs. Since the Act of 1945 

was not restrictive as to depletion of groundwater by marginal agricul

tural use, the federal government threatened to withhold its significant 

assistance in the Central Arizona Project (CAP) which will bring water 

from the Colorado River to central Arizona. In response to the federal 

government's "no code, no Central Arizona Project" (Arizona Groundwater 
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Management Study Commission, 1977, p. 2-2), the state legislature passed 

the Groundwater Act of 1948 which was intended to provide restriction to 

groundwater depletion in so-called "critical groundwater areas" (Arizona 

Groundwater Management Study Commission, 1977, p. 2-2) designated by the 

state land commissioner. The legislative action which resulted in the 

Act of 1948 was "taken more in desperation than from conviction" (Mann, 

1963, p. 31) and it is generally agreed that its provisions with respect 

to restraint on groundwater withdrawal were weak and counterproductive 

to the long-term solution of severe groundwater overdraft in the state 

(Clark, 1974; Mann, 1963; Kelso and others, 1973; Arizona Groundwater 

Management Study Commission, 1979). It was not even a stop-gap measure. 

"The code was designed to limit the acreage irrigated in critical 

groundwater areas but it did nothing to reduce existing withdrawals and, 

in fact, overdraft increased" (Arizona Groundwater Management Study 

Commission, 1979, p. 1-8). Several attempts were made between 1948 and 

1954 to produce a stronger code which would address the problem. In 

1954, a new version of the 1948 code was presented to the state governor. 

The code was so clearly inadequate for solving the problem of overdraft 

that the governor allowed the bill to become law without his signature. 

While refusing to sign the bill, Governor Howard Pyle wrote to Secretary 

of State Wesley Bolin: 

It is with the utmost reluctance that I transmit to you for 
filing Senate Bill 135. ... I could never sign such legisla
tion as this, representing as it does, a sorry, weak, and con
fused ending to a two-year struggle for an adequate underground 
water code to protect our entire economy against the dangers of 
dwindling supplies. ... 
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It is my earnest hope that the people of Arizona will 
realize the full measure of how shamefully their confidence has 
been abused in this mockery of the law-making process, and that 
they will be ever mindful that once again selfish interests have 
triumphed over the common good. (Arizona Session Laws, 1954, 
p. 380). 

No new water code was to be passed in the Arizona legislature for almost 

thirty years, until 1980. In the meantime, the water supply situation 

continued to deteriorate. 

The courts stepped in to fill the vacuum created by the inability 

of the legislature to write groundwater laws for the state. The courts 

were called upon to resolve conflicts among water users. "Arizona 

groundwater law is less a matter of statute and more a matter of thirteen 

court decisions" (Arizona Farmer-Ranchman, 1977, p. 62). A consequence 

of this state of affairs was uncertainty as to the general applicability 

of the law since each court case was decided on its own merits to 

resolve specific issues brought before the court. "The fuzzy, ill-

defined law and administration of property rights in groundwater arises 

from the historical circumstance that these rights have been to a major 

degree the result of judicial decisions rendered in the resolution of 

specific conflicts among particular persons" (Kelso, 1977, p. 5). The 

concept of private ownership of groundwater, subject to reasonable use, 

became well-established in legislative thinking and judicial decisions 

in Arizona. In the absence of effective state control of its water 

resources, especially groundwater, the federal government was again 

reluctant to assist the state in the completion of the Central Arizona 

Project. 
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Attempts to control water resources In the state have been 

piecemeal. Comprehensive legislation covering both surface and ground

water has never been proposed (Clark, 1974). The elements of groundwater 

law in Arizona prior to 1980 can be summarized as follows: 

1. The concept of private ownership is assumed to apply to perco

lating groundwater. Groundwater in "definite underground 

channels" is, like surface water, public in character and sub

ject to prior appropriation under the State Water Code of 1919. 

2. The owner's withdrawal must be for reasonable or beneficial use 

on land overlying the aquifer from which the water is pumped. 

3. Initially, a restriction was placed on transport from the over

lying land from where the water is pumped to another parcel of 

land, whether owned by the water right holder or not. This 

restriction was subsequently modified to enable municipalities 

to transport the irrigation consumptive use from retired farm

lands to cities for urban uses. 

4. "In critical groundwater areas the landowner cannot increase his 

extraction of groundwater for irrigation purposes by drilling 

additional wells, though he can do so by pumping existing wells 

harder or, on a showing of need, by. deepening them or by aban

doning existing wells and constructing bigger and deeper wells 

to replace them" (Kelso and others, 1973, p. 65). 

These groundwater laws and associated water rights could not redress the 

imbalance of withdrawal and supply existing in the state before the laws 

were put on the statute books (Mann, 1963). Consequently, the state 
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witnessed an increase in those areas designated as critical groundwater 

areas and further depletion of its groundwater reserves. 

Two concepts have been applied to the pre-1980 water rights laws: 

security of expectations, and tenure flexibility or transferability. 

Security of expectations means the stability and dependability of rights 

over time, while flexibility permits changes in use and location of use 

as well as transfers of water rights from one owner to another. Kelso 

and others (1973) conclude that both surface and groundwater rights in 

Arizona emphasize security of expectations over tenure flexibility or 

transferability. To the extent that security of expectations depends 

also on the natural availability of water, which cannot be guaranteed, 

this emphasis was misplaced. The result has been a locking-in of water, 

in Arizona, to lands and uses of earlier appropriators, who happen to be 

mostly farmers, to the exclusion and detriment of later appropriators 

who possess a higher marginal productivity per unit of water use. Since 

no price was paid on the water itself, neither the public nor the admin

istrators recognize the social opportunity costs of water in the 

dealings. 

The problem this creates is that water allocations either 
ignore these opportunity costs altogether, to the economic 
detriment of the dependent society, or, where these costs are 
considered in some measure, the non-market administrative 
methods by which they are brought into play are so wooden, so 
cumbersome and unresponsive, so uncertain and inflexible, that 
available water supplies tend always to be allocated and used at 
less than the socioeconomic efficiency of which they are capa
ble. The creation of a much more refined and responsive admin
istrative rationing system, or some form of a market-like 
economic rationing system, or some combination of the two, is 
much to be desired if the limited water supplies of the state 
are to make their full contribution to the socioeconomic develop
ment of Arizona. (Kelso and others, 1973, p. 73) 
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In order to meet increasing demands for water, Arizona sought to 

bring in additional water supplies from the Colorado River through the 

Central Arizona Project (CAP), before it had attempted a modification of 

its archaic groundwater laws to promote water use efficiency. Federal 

government assistance for this project has been tied to a reduction in 

consumptive irrigation uses. Also, a federal warning that its continued 

funding of the CAP was contingent upon reform of Arizona's groundwater 

laws (Arizona Groundwater Management Study Commission, 1979) finally 

prompted the state legislature to establish the Arizona Groundwater 

Management Study Commission in 1977 to look into the problem and recom

mend solutions: "As in the past, this Commission was a response to a 

groundwater crisis — hydrological and judicial in nature" (Arizona 

Groundwater Management Study Commission, 1980, p. 1-16). After almost 

three years of deliberation, the Commission recommended a code which is 

intended to establish comprehensive groundwater conservation and manage

ment in the state (Johnson, 1980). It remains to be seen whether this 

code which was passed recently into law will achieve its overall aims 

and objectives. 

7.6.6 State Water Agencies 

Most of the water resources functions in Arizona historically 

have been performed by three agencies: the State Land Department, 

Department of Health Services, and the Water Commission, Other state 

agencies with responsibilities for certain water functions have included 

the Game and Fish Department, the Highway Department, the Power 

Authority, and the Corporation Commission. The agency functions and 
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relationships described here were changed by the creation of the State 

Department of Water Resources in 1980. Nevertheless, the discussion 

serves to characterize what has earlier been described as the Arizona 

model of non-management of water resources. 

The State Land Department had responsibilities for the adminis

tration of water rights including waters flowing in natural channels 

above or below ground. The Department was responsible for issuing per

mits, determination of priority of rights, and designation of ground

water basins as well as critical groundwater areas. It had authority to 

contract for delivery of CAP water for municipal and industrial purposes 

on state lands. The Department was also vested with authority to 

acquire water rights and sites for water projects. The Department was 

instructed to register all public water uses not covered by an applica

tion for a permit or certificate of water right. 

The Arizona Water Commission had primary responsibility for 

state water resources inventory, research, and planning. It succeeded 

the Interstate Stream Commission and retained all of its functions, 

which included defending the interests of the state in waters of inter

state streams. The Commission had responsibility for developing a state 

water plan. The studies were conducted in three phases (Arizona Water 

Commission, 1975, 1977, 1978), The Commission has developed computer 

and other models of the economic and groundwater situations in all major 

groundwater basins of the state to aid in the management of the limited 

water resources of the state as further development continues. The 

Water Commission was the state representative on interstate and state-

federal water matters such as the Central Arizona Project, Its main 
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regulatory function was the supervision, licensing, and control of 

reservoirs and non-federal dams in the state. The Commission also 

certified the adequacy of water supplies for real estate subdivision. 

The Department of Health Services retained its status and water 

functions after the creation of the Department of Water Resources in 

1980. It has general responsibility for state water pollution control 

and is the state's representative on all matters pertaining to the 

Federal Water Pollution Control Act. It acts for the Water Quality 

Control Council, enforcing its rules, regulations, and orders with regard 

to water quality standards for the state. It is also responsible for 

adopting a comprehensive water pollution abatement program for the state. 

7.6.7 Local Water Agencies 

Most of the fundamental responsibilities for water resources 

management and service delivery devolve on local institutions: 

counties, cities, and special purpose districts. County and city boards 

of health are the local equivalent of the state Department of Health 

Services and they provide general control over water and sewerage sys

tems, subject to the supervisory authority of the director of the state 

Department of Health Services, 

Cities provide water and waste treatment for residents. 

Counties are required by law to plan, zone, and provide floodplain 

management regulations. Cities have similar powers to counties and 

often they include planning departments exercising broad powers in the 

field of water resources administration within their jurisdiction, 
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including provision of adequate water and sewerage systems, flood con

trol, construction, and operation of recreation facilities. 

Special purpose districts are very important local agencies for 

water management. They can be divided into two groups: public and 

private. Public districts possess the powers of eminent domain and 

taxation; private "districts" are really companies supported by bond 

sales and revenues from water services provided. 

"Arizona's constitution provides that irrigation, power, elec

trical, agricultural improvement, drainage and flood-control districts, 

and tax-levying public improvement districts are political subdivisions 

of the state vested with all the rights and privileges granted to 

municipalities" (Arizona Town Hall, 1977, p. 18). Five types of water 

distributing organizations have been recognized in Arizona (Emel, 

Bradley, and DeCook, 1979). Four of them are public districts and the 

fifth encompasses private companies. 

Public districts are formed by petition of a majority of the 

owners of real property within the proposed district's boundaries. They 

are each governed by a board of directors elected for a fixed term by 

registered, real property owners in the proposed district who are at 

least eighteen years old. The majority of them supply water for irriga

tion. For a complete description of the various types of water service 

organizations in Arizona, consult DeCook and others (1978). 

Private water companies are corporations which serve an area 

determined by their membership and controlled by a board of directors. 

Voting, duties, and obligations of the members of the corporation are 

set out in its charter. Private water companies do not possess taxing 
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powers, are not tax exempt, and lack powers of eminent domain. Their 

revenues are generated from stocks, bonds, and water sales. Their 

activities are, however, subject to state regulations, 

7.6.8 Arizona Model of State 
Water Institutions 

Arizona is an arid region in terms of the availability of water 

resources. It is inevitable that future demand for water will exceed 

locally available supplies. At the outset, state institutions should 

have adopted conservation measures and promoted allocation of scarce 

water resources to high-valued uses. Ideally, state water institutions 

should have been actively involved in managing the water resources 

throughout the state. The management of water resources in Arizona has 

been left mostly to individuals and private organizations. It has been 

characterized as a non-management model (Clark, 1974). 

The legal division of water into surface and subsurface flowing 

water, subject to one set of rules or appropriation, and subsurface per

colating water, subject to another set of rules or private ownership, is 

hydrologically unsound and creates problems in the determination and 

administration of water rights. The problems associated with this 

situation could have been resolved if the state legislature had declared 

all the water found in the state to be public property subject to only 

one set of rules of appropriation. The issue of establishing and per

fecting property rights in a fugitive resource like water is difficult 

at best and Arizona's laws did not help matters. 

Arizona water law in practice is unduly protective of prior 

rights and it does not provide a mechanism for ready transfer among 
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users, uses, and place of use to allow higher-valued or later appro-

priators to derive higher productivity using the same unit of water more 

efficiently. The laws in operation tend to promote wasteful depletion 

rather than conservation. The economy supported by this system is not 

buoyant enough to support or finance importation of additional, costly 

water supplies to replace the wasting water resources. For over fifty 

years, the water laws remained basically unchanged in the face of 

changes in both the hydrological regime or water situation and the struc

tural make-up of the economy. 

The state water agencies lacked adequate finance to administer 

and enforce provisions of the water laws in keeping with the non-

management philosophy underlying the state model of water resources 

administration. Limited "management" was adopted in designated critical 

areas, without addressing the serious problem of imbalance in depletion 

of available supplies. As time went on, other undesignated areas soon 

became critical areas, and this piecemeal approach to state management 

of water resources has created the present deplorable situation in the 

state. 

Administratively, several agencies were responsible for differ

ent aspects of water resources with each agency pursuing its own 

particular program free from effective control or from a coordinating 

authority (Cook, 1968). The legislature did not revise the water laws 

to keep up with either the changing water resources situation or the 

water-dependent economy. Judicial efforts in this regard were neces

sarily not as comprehensive as the situation demanded given the role of 

the courts as mediators in specific water disputes. 
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The chief characteristic of the Arizona model is that the uni

fied, natural, hydrologic system has been fractionated to the point that 

each individual water user or group of water users was fictionally 

assumed to be managing an independent unit of the total system unrelated 

to any other part (Kelso, 1977). In the absence of intervention by 

state water institutions (the non-management approach), the results are 

inefficiency in administration and depletion of resources, short-run 

individual gains at the expense of long-run individual as well as both 

short-run and long-run collective welfare maximization. After sixty-

eight years of statehood operating this model, Arizona opted for a 

different institutional model of water resources administration in 1980. 

7.6.9 Institutional Reforms for Water 
Resources Administration in Arizona 

The fundamental water problem faced by Arizona is that of 

imbalance between water supply and demand with uses far exceeding avail

able supplies within the state. Severe overdraft or mining of the 

groundwater resources of the state has been going on for a long time. 

Prior to 1980, Arizona did not have a comprehensive statewide management 

plan for administering the water resources of the state. Also, several 

separate agencies were responsible for managing the water resources of 

the state with no coordination of efforts. The natural tendency has 

been to look for additional supplies beyond the state's borders, as far 

away as the Columbia River Basin, now that it is realized that the 

allotment of water for Arizona from the Colorado River will not be 

sufficient to meet the ever-increasing demands of the state on a long-

term basis. 
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Water management practices in Arizona did not change much over 

the years. Just like in the beginning when the territory became a 

state, today water development and use decisions are made almost exclu

sively by independent, individual water-using organizations (private, 

quasi-public, and public) superimposed upon natural water systems, each 

of which is a unified natural system shared in common by a number of 

independent users (Kelso, 1977). As long as each individual water-using 

entity does not impinge or adversely affect the other, there is presum

ably no need for joint effort. This may have been the case at an 

instant of time at the beginning of water development. It has been 

recognized for a long time, that farmers of the state were using ground

water twice as fast as it was being replenished (Smith, 1936), yet the 

legislature produced a bill in 1948 which was so clearly inadequate for 

resolving the problem that the governor refused to attest his signature 

to it when it was presented to him in 1954. 

Some of the problems faced by Arizona water institutions include 

determination of property rights in water, transferability of water 

rights, the confusion inherent in the adoption of dual principles with 

regard to surface and groundwater, artificial division of groundwater, 

inconsistencies in court rulings on major issues, and fragmented 

authority on water management. The experience to date indicates that 

lawsuits were instituted only after the groundwater basins were in real 

danger of depletion. The state has tended to "manage" only designated 

"critical groundwater areas." Since the state did not declare an early 

interest in water management, individual water users have tended to 

institute their own management and to seek judicial sanctions of their 



actions, including their appropriations, in court whenever they have 

felt threatened by other competing users. This reliance on court deci

sions may tend to decrease the overall efficiency of the adjudication of 

water rights (Snyder, 1957). These private arrangements did not serve 

too well in the past and it is unlikely that they can cope effectively 

with the broadened scope of the problems of the future. The satisfac

tion of the future water needs of the people of the state requires a 

coordinated dispensation of all available water resources and storage 

facilities. To meet this condition, the public interest demands that 

control be placed in an agency with the necessary power and responsive

ness to the situation. All these call for reform and the state legisla

ture in 1977 appointed a commission to do just that. 

Senate Bill 1391 established the Arizona Groundwater Management 

Study Commission with the responsibility of rewriting the groundwater 

laws of the state which had remained virtually unchanged since 1948. 

The duties of the Commission include (Arizona Groundwater Management 

Study Commission, 1977): 

1. Review of existing groundwater law (statutory, regulatory, and 

judicial) of Arizona and other states, including proposals for 

management of groundwater. 

2. Determination and evaluation of existing groundwater conditions 

throughout the state, 

3. Submission of findings and recommendations and preparation of 

legislation for the best development and management of ground

water resources throughout the state. 
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4. Holding of public hearings on findings, recommendations, and 

legislative proposals. 

The Commission held several public hearings and meetings 

throughout the state in addition to the regular meetings at the state 

capital in Phoenix. A draft recommendation for groundwater law was 

issued in June 1979 (Arizona Groundwater Management Study Commission, 

1979). The final report was submitted in 1980 (Arizona Groundwater 

Management Study Commission, 1980) and its legislative recommendation 

was passed as the Groundwater Management Act of 1980 by a special ses

sion of the state legislature. 

The Arizona Groundwater Management Act provides for designating 
groundwater basins as Active Management Areas (AMA's). Ground
water withdrawals in AMA's will be managed pursuant to manage
ment plans, to be developed by the State Director of Water 
Resources. Most provisions of the Act apply only to AMA's. 
Generally only groundwater uses are regulated. The Act does 
not affect surface water rights. (Johnson, 1980, p.2) 

The Act represents a significant departure from past legislative 

attempts at reforms in the administration of water resources in Arizona. 

For the first time, direct state management was advocated in the Active 

Management Areas, and a new institution — the state Department of Water 

Resources — was established for this purpose. Its chief administrative 

officer, the Director of Water Resources, is empowered to create addi

tional AMAs as the need may arise. Major provisions of the Act which 

were designed to involve the state in water management are (Arizona 

Groundwater Management Study Commission, 1980): 

1. Creation of a state Department of Water Resources headed by a 

director, appointed by the governor with senate approval. 
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2. The Water Commission, appointed by the governor to advise the 

director and review water laws and recommend changes. 

3. Establishment of Active Management Areas (AMAs) headed by an 

area director, appointed by the director. Each AMA will have a 

Groundwater Users Advisory Council, appointed by the governor, 

representing major water users in the AMA. 

4. Transferability of water rights. 

5. Conservation-reduction program in groundwater withdrawals to 

approach safe yield. 

6. Strong enforcement provisions to give meaning to the law. 

Most of these provisions were lacking earlier in the state and 

should improve the water management picture generally. However, there 

are several issues which were not addressed by the new proposals. The 

prevailing philosophical attitudes towards water management in the state 

do not conform to what obtains in nearby states; for example, California 

and New Mexico. 

Firstly, the legislature has been reluctant to declare all water 

in public ownership. This latest commission did not address the issue 

of water ownership directly. "It was recognized, for example, that 

Arizona's groundwater problems could not be resolved merely by deciding 

'who owns the water'. Deciding whether the water is owned by the indi

vidual user or owned by the state for the benefits of its citizens would 

not in and of itself be a management solution" (Arizona Groundwater 

Management Study Commission, 1979, p. 1-3). Yet, it is the question of 

ownership of water which has precluded state involvement in the 
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management of groundwater for over fifty years. The Commission noted in 

one of its reports that "the greatest control of groundwater resources 

exists in states which have legislatively declared that all unappro

priated waters within the states belong to the public and are subject to 

appropriation for beneficial use" (Arizona Groundwater Management Study 

Commission, 1977, p. IV-1). The state's options have been limited to 

invoking the police power in its efforts at water management since it 

has no declared proprietary interest in the water. Challenges to this 

and other aspects of the new law are expected in court on constitutional 

grounds. Most western states (for example, California and New Mexico) 

have proprietary interests in their state water. This mitigates or 

removes constitutional obstacles to state management of water resources. 

Secondly, only places designated as Active Management Areas will 

benefit from state management. Presumably, until such time that an area 

is declared an Active Management Area, state management will not be 

extended there. This is a less desirable state of affairs as it is 

reminiscent of the critical groundwater areas of the 1948 code where 

pumping restrictions were introduced. As we have seen, with time, other 

areas not yet declared critical soon became critical areas. Clark 

(.1974) recommended that state management be introduced throughout the 

state. This is the only way of ensuring that adverse conditions do not 

set in because a place has not been declared an Active Management Area. 

The state's limited effort in this regard does not reflect the principle 

of conservation emphasized in its latest legislative act. 

Finally, the Commission did not address the issue of financing 

importation of additional water to replace consumptive uses. This issue 
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is related directly to the concepts of ownership of water and the oppor

tunity costs of water to society of using scarce water resources. One 

important step in this regard is the explicit recognition of the fact 

that, when water is a scarce commodity, there is little justification 

for allowing users to treat it as a free good (Mulkey and Carriker, 

1978), as is done in Arizona. In the absence of massive federal help, 

it will be interesting to see how the state will finance additional 

water supplies in the future. 

7.7 The State Water Institutions of California 

7.7.1 Physical Setting 

The state of California lies on the Pacific coast of the United 

States. It is bounded on the north by the state of Oregon, and on the 

southeast and east by the states of Arizona and Nevada, respectively. 

The Republic of Mexico lies to the south of the state (Figure 7.7). 

California has a total area of 158,693 square miles, of which only 6,000 

square miles are contained within the watershed of the Colorado River. 

Nevertheless, California is a major user of Colorado River water. The 

state is approximately 775 miles long and is 215 to 280 miles wide. 

Although it has the third largest area of all the states after Alaska 

and Texas, it contains the largest population and is one of the fastest 

growing states in the country. Consequently, the state requires sub

stantial amounts of water for its growing urban population and increasing 

industrial needs. 

There is great diversity in topography, vegetation, and climatic 

types. "California can be divided into a number of units called landform 
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provinces, each of which is characterized by more or less uniform relief 

features and a distinctive geological record" (Durrenberger, 1968, 

p. 7). These divisions, shown in Figure 7.12, are the: 1) Klamath 

Mountains, 2) Cascade Range, 3) Modoc Plateau, 4) Basin and Ranges, 

5) Sierra Nevada, 6) Coast Ranges, 7) Central Valley, 8) Mojave Desert, 

9) Salton Basin, 10) Transverse Ranges, and 11) Peninsular Ranges. 

Over fifty percent of the state area consists of mountain 

ranges. The Sierra Nevada mountain range is more than one-fifth of the 

total land area. Most of the mountain ranges trend in a north-south 

direction with a gentle slope of 2-6 percent on the western side. The 

Transverse Ranges are the only major east-west trending mountain range 

in California. "These mountains supply water to the Central Valley and 

to some other parts of the state by trapping moisture from the pre

vailing westerly winds" (Durrenberger, 1976, p. 12). The Coast Ranges 

are mostly sedimentary rocks, unlike the other mountain ranges, and con

tain some important aquifers. The land elevations vary from 282 feet 

below sea level at the bottom of Death Valley to 14,495 feet above sea 

level on Mt. Whitney, which is the second highest mountain in the United 

States (Figure 7.13). These extreme altitudes are separated by less 

than sixty miles. Death Valley lies within the Basin and Ranges 

province. 

The Central Valley lies between the Coast Ranges and the Sierra 

Nevada, extending from north to south over half of the state. It is a 

fertile, alluvial plain filled with sediments from the surrounding moun

tains by the myriad of streams draining these mountains (Figure 7.14). 

Within the Colorado Desert is the Imperial Valley which is the largest 
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Figure 7.14 Rivers and Lakes of California. 
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irrigation district of its type in the Western Hemisphere (Durrenberger, 

1976). It covers over one-half million acres and is irrigated with 

water brought from the Colorado River at the Arizona-California boundary 

through the All-American Canal. 

The shifting of prevailing winds produces two seasons in 

California, wet and dry. Normally, there are no rains in the summer 

months. Westerly winds from the ocean cause precipitation from Septem

ber through April, with the period from December through February having 

the heaviest precipitation. The mean annual precipitation varies from 

less than five inches in the Mojave and Colorado deserts in the south to 

over forty inches on the slopes of the mountain ranges (Figure 7.15). 

The general pattern is such that precipitation decreases from north to 

south, and from west to east except where a mountain range interrupts 

this pattern. Generally, precipitation increases with elevation. At 

higher elevations, most of the winter precipitation is in the form of 

snow. 

Several climatic types have also been recognized, varying from 

Desert to Alpine (Figure 7.16). The desert area is in the south and 

southeast of the state. The fertile agricultural valleys in these areas 

depend exclusively on irrigation for any productivity. 

7.7.2 Water Situation 

The variations in climate and topography, the distribution of 

agricultural lands, as well as the population distribution patterns, com

bine to create the water supply problems of the state. More water is 

withdrawn from the groundwater reservoirs than is naturally replenished 
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on an annual basis, just like in the rest of the southwestern states of 

the United States. The groundwater resources have been extensively 

developed and much reliance is placed on interbasin transfers of surface 

water such as the major diversion from the Colorado River. California's 

water problems are not unlike those of other western states. Most of the 

people live in areas with little rainfall and the agricultural regions 

are also far removed from areas of abundant water (Durrenberger, 1968). 

A large part of the more than 190 million acre-feet of water which falls 

on California yearly is returned to the atmosphere by evapotranspiration. 

The seasonal surface runoff is erratic and fluctuates widely. 

The inadequacy of locally available water supplies led to an 

early interest in developing the waters of the Colorado River to irri

gate the fertile lands of southern California as far back as 1849. The 

California Development Company first brought water from the Colorado 

River to irrigate the Imperial Valley in 1900. Four years later, almost 

75,000 acres of land were under cultivation. California's water 

agencies subsequently developed their facilities to bring 5,362,000 

acre-feet of water annually from the Colorado River. However, the state 

has voluntarily limited itself to 4,400,000 acre-feet of water from the 

Colorado whenever 7,500,000 acre-feet of water are available from the 

main stem of the river at Lee Ferry for the lower basin states over a 

ten-year period. Consequently, southern California has been looking 

towards the more water-abundant northern part of the state in order to 

meet its water demands. Other sources of water are also being consid

ered for exploitation, such as cloud seeding, artificial recharge of 

surplus water, and sea water desalinization. 
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7.7.3 State Water Law 

The two basic doctrines of water law discussed earlier, riparian 

and prior appropriation, apply in California. Both of these doctrines 

apply to surface and groundwater. As applied to groundwater, the modi

fied riparian rule is known as correlative rights in California. 

Correlative rights is unique to the state of California (Figure 7.17). 

In essence, California operates a dual system of water rights. "The 

fact that California recognizes two doctrines — the riparian and the 

appropriation — as governing water rights, and that these exist simul

taneously and are often conflicting, has been the basis for describing 

the state as having a 'dual system' of water rights" (Bain, Caves, and 

Margolis, 1968, p. 62). However, each of these doctrines has been 

applied with certain modifications peculiar to the state of California. 

The development of state water law has a long and continuous 

history in California in the legislature as well as in the courts. The 

state declared proprietary interest in water very early in its history, 

before individual property rights were established to all the water. By 

1927, the state had moved to reserve all appropriable water not yet 

appropriated, for future development in accordance with emerging state

wide plans. Laws were continually written or rewritten to reflect the 

changes in the water situation in the state. As early as 1911, a 

conservation commission was established to gather data on forestry, 

mining, water, and other matters for the purpose of revising, systema

tizing, and reforming the laws on these subjects (California Conservation 

Commission, 1912). Recently, in 1977, a governor's commission was 

created by executive order to "review all aspects of water resources 
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management in California, including water rights law" (State of 

California, 1978, p. 2). Even those water laws and criteria which have 

not been changed have always been given a dynamic interpretation by 

California courts to reflect changing circumstances. For example, 

applying the "reasonable use" criterion to surface water, the courts 

have stated that the reasonableness of the use of water is a question of 

fact to be determined according to the facts and circumstances of each 

case (Kramer and Turner, 1979). The courts stressed this dynamic inter

pretation of the reasonable use requirement in Tulare Irrigation 

District v. Lindsay-Strathmore Irrigation District (1935) : 

What is a beneficial use, of course, depends upon the facts and 
circumstances of each case. What may be a reasonable beneficial 
use, where water is present in excess of all needs, would not be 
a reasonable beneficial use in an area of great scarcity and 
great need. What is a beneficial use at one time, may, because 
of changed conditions, become a waste of water at a later time. 

The dynamic interpretation of existing laws by the courts as 

well as pioneering water law enacted by the legislature put California 

in a pre-eminent position among western states as a progressive state on 

water law and related issues. California is also one of the few western 

states to have passed area-of-origin protection laws. In 1931, a 

county-of-origin law was passed which was designed to protect any upper 

basin county from out-of-county diversions which could deprive the 

affected county of water necessary for its future development. This was 

followed in 1933 by the passage of the watershed-of-origin law. Both 

laws, in effect, established a state policy "requiring that any area 

using water out of a state project must use the water subject to the 

right of capture by the watershed of origin, if and when required for 
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the beneficial use of the counties located in that area of origin" 

(State of California, 1974, p. 12). The Attorney General of California 

upheld the validity of both laws in an opinion (Quinn, 1973). He stated 

that the statutes were constitutional and that an area of origin could 

recover water put to use by others without having to pay compensation. 

Thus far, these issues have not been tested in the courts. 

7.7.4 Appropriative Rights 

The state constitution adopted in 1849 established English 

common law as the law of the land. This would suggest a water law based 

primarily on the common law doctrine of riparian rights. However, water 

is a scarce commodity in California, unlike in England where the common 

law originated. "California led the states of the American West in 

departing at an early date from the common law principles of water rights 

and in developing a new set of rules, which treat water as a natural 

resource to be appropriated independently oE the land resource" (State 

of California, 1978, p. 7). Furthermore, a popular custom of "first in 

time, first in right" rule regarding mineral ore and the water used to 

wash the ore had developed among the early miners in the state. Conse

quently, in the case of Irwin v. Phillips (1855), the Supreme Court of 

California approved this practice, thereby giving legal sanction to the 

doctrine of prior appropriation in California. 

Appropriative water rights do not require land ownership. They 

are obtained by satisfying certain procedural requirements and minimal 

substantive regulatory conditions. The water claims must be for a 

reasonable beneficial use. "Prior to 1872, appropriative water rights 
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could be acquired by simply taking and beneficially using the water. In 

1872, Sections 1410 through 1422 of the Civil Code were enacted. These 

sections established a permissive procedure for perfecting an appropria

tion of water" (State of California, 1974, p. 11). 

A conservation commission established in 1911 to review water 

law recommended a "permit and license system" for the appropriation of 

water in order to reduce costly and repetitive litigation and to provide 

an administrative check on the hoarding of water (State of California, 

1978). This recommendation was enacted as the Water Commission Act of 

1913 and was approved by a popular referendum in 1914. Subsequent 

appropriations of water have been subject to administrative control by 

an agency of the state. 

Prior to 1914, public and private agencies as well as persons 

could acquire appropriative rights once the following conditions were 

fulfilled (Bain and others, 1968): 

1. The claimed need for reasonable and beneficial use of water in a 

stated amount exists. 

2. The project is feasible and not illegally injurious to others, 

unless they are compensated for such injury. 

3. There is apparently a "surplus" supply of water from a specified 

source to which prior rights do not exist, in sufficient 

quantity to satisfy the reasonable needs of the appropriator. 

4. The project complies with such terms and conditions as in the 

judgment of the State Water Rights Board will best serve the 

public interest. 
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After 1914, direct application had to be made to the State Water Rights 

Board before any appropriations could be legitimate. 

The appropriative right becomes appurtenant to the land on which 

the use of water is made under the appropriation, and this right passes 

on to the buyer of the land as an appurtenance thereto. There are 

numerous legal impediments to both the transfer of such a water, right to 

another place of use by the owner, and to a sale of the severed water 

right to a buyer for use on other land. "At the least, sales of appro

priative water rights, or of water secured under such rights for use on 

other lands, are very difficult to accomplish" (Bain and others, 1968, 

p. 69). Despite the legal obstacles, the appropriative right is not 

strictly inseparable from a given tract of land. 

With regard to groundwater, the same legal requirements and 

restrictions as for surface water apply to appropriation for use on land 

which does not overlie the groundwater basin. 

Overlying landowners have prior rights to the waters of an 
underground basin, to the extent of their needs for reasonable 
beneficial use; only waters which are surplus after these needs 
have been fulfilled may be appropriated. . . . The major differ
ences between the establishment of appropriative rights to 
streamflows and to ground water is that for ground water there 
are no procedural requirements at law, such as for applying to a 
state authority, publishing notices, and securing licenses. 
(Bain and others., 1968, p. 70) 

An appropriator of groundwater establishes his claim by the physical act 

of diversion and application to reasonable beneficial uses, by him or 

others. His right is subject to action for injunctive relief by owners 

of overlying lands who may have priority of right. 
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7.7.5 Riparian and Correlative 
Groundwater Rights 

The appropriative rights first recognized by the courts in 1855 

served as a basis for resolving conflicts among miners and other early 

users of water. By the 1880's, farmers developing fertile valleys 

claimed the streamflows to irrigate their riparian lands. The issue of 

whether ownership of riparian land would give the owner a right to the 

use of water from a riparian stream was decided by the California 

Supreme Court on a 4-3 vote in the case of Lux v. Haggin (1886). The 

decision stated, in effect, that riparian rights coexist with appropria

tion rights. "Thus was created the 'California doctrine', which recog

nizes the existence of two radically different kinds of water rights on 

a single stream" (State of California, 1978, p. 8). This decision 

serves as a basis for resolving conflicts among riparian owners. 

Water rights law in the early nineteenth century was primarily 

concerned with the use of surface waters. As the use of groundwater 

increased towards the end of the century, conflicts inevitably arose. 

Again, the Supreme Court of California, in Katz v. Walkingshaw (1902) , 

developed a set of rules for groundwater, known as the "correlative 

rights" doctrine. Owners of land overlying a groundwater basin, in 

times of shortage, were to share the water on a correlative basis, 

similar to the sharing of surface waters by riparians (Bain and others, 

1968), This set of rules, or the correlative rights doctrine of 

California, is unique among the fifty states (Figure 7.17). 

Riparian rights are usufructuary rights to water derived from 

ownership of land adjacent to surface water. They are rights to divert 
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water for beneficial consumptive use on the riparian lands, for private 

gain without compensation to others for such use (Hutchins, 1956). The 

correlative groundwater rights similarly derive from ownership of lands 

overlying a groundwater reserve with comparable benefits as riparian 

water rights holders. "There are no special procedures to be followed 

or conditions to be met to secure and maintain riparian and correlative 

groundwater rights, other than ownership of the requisite lands; they 

simply exist at law and may be protected against infringement by 

recourse to the courts" (Bain and others, 1968, p. 63). Individual 

rights holders are limited to withdrawals of available supply required 

for reasonable use on the riparian or overlying land. Surplus water may 

be appropriated by non-riparians, but such rights are superseded in 

priority by holders of riparian or coxijelative rights. Since the con

stitutional amendment of 1928, riparian rights have been further 

restricted to water required for beneficial uses which were also reason

able. With changing notions of what constitutes reasonableness, 

"reasonable beneficial use" is now a central theme of modern California 

water rights law (State of California, 1978). 

Any water secured under riparian and correlative rights loses 

its special status when diverted to non-riparian lands and ceases to 

enjoy correlative status with other overlying lands. The same loss of 

status applies to such water when "sold" or transferred to a non-

riparian user. 

The great bulk of riparian and correlative ground water rights 
in the state are thus held by private landowners who usually 
exercise them for irrigation of their own riparian and overlying 
lands. ... As a group, such owners enjoy privileged status in 
being able to secure, without payment other than through land 
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purchases, liberal use of a naturally free but economically 
scarce good in the form of water, and in being able to exclude 
all others from the use of water to which they hold rights. 
. . . One special category of landholders is placed in a 
superior position compared to other categories with respect to 
their ability to convert natural wealth into private wealth or 
income. (Bain and others, 1968, p. 65) 

The loss of status and other legal requirements serve as constraints on 

the transferrability of riparian surface water rights and correlative 

groundwater rights as between tracts of land and among users. 

7.7.6 Prescriptive Rights 

Another method by which water rights may be acquired in 

California is by prescription. Prescriptive water rights are obtained 

by use adverse to the rights of another (State of California, 1978). 

The existing riparian, correlative groundwater, or appropriative rights 

of others are thereby converted to new ownership when the following con

ditions are fulfilled (Bain and others, 1968): 

1. The diversion and use of the water claimed by prescription are 

adverse to parties which have prior rights to the water. 

2. The use of water is actual, open, and notorious without attempt 

at concealment. 

3. The use continues for a period of five years, whenever needed by 

the adverse user. 

4. The party developing a prescriptive right openly asserts his 

right to the use of water. 

5. The party pays any taxes that may be assessed against the rights 

he is prescribing. 
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6. The rightful owner does not interrupt or proceed to interrupt 

the use of the water being diverted over a five-year period by 

physical means, by successfully demanding interruption, or by 

bringing court action. 

Prescriptive rights may not be acquired against public agencies, 

however. 

Prescriptive rights confer several advantages to the owners. 

Perhaps the most important of these is that a prescriptive right is 

superior to other competing rights, and is entitled to satisfaction 

ahead of these rights. Consequently, appropriative rights for water 

used on non-riparian lands were converted to or allowed to ripen into 

prescriptive rights (Hutchins, 1956). Prescriptive rights are subject 

to the same conditions and limitations with regard to such factors as 

changes in place of use, or point of diversion, as those governing 

appropriative rights. 

The recognition of the prescriptive right doctrine by California 
courts provided a broad avenue for circumventing the barrier 
which their co-recognition of the priority of riparian rights 
placed in the way of distributing water widely over non-riparian 
lands; and is credited with facilitating a much more balanced 
early development of agricultural and other economic activity in 
the region than would otherwise have been obtained. (Bain and 
others, 1968, p. 73) 

7.7.7 Impact of California Water Rights 
Law on Water Allocation 

The scarcity of water in California, as in many western states, 

suggests that water should be put to its highest productive uses. The 

nature of the law of water rights gives rise to uncertainties in the 

rights so acquired. Water rights are property rights, which confer 
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certain benefits on the owners. "The realization of these benefits of 

property requires some degree of certainty. Certainty gives the 

security of knowing what one has and what one can do with it. It allows 

planning and rational investment. It permits the government to gauge 

effectively the social advantages of unregulated property and to 

legislate accordingly" (State of California, 1978, p. 16). For example, 

riparian water rights are neither quantified nor given priorities with 

respect to other riparian or overlying rights. Although appropriative 

rights after 1914 are quantified and have priorities attached, the scope 

of pre-1914 appropriative rights is not certain in many cases. In some 

cases of recorded rights, the sum of all the quantity of water claimed 

by the appropriators often is in excess of the total available supply of 

water, even when the stream is in flood (State of California, 1978). 

Such uncertainties in the law of water rights inhibit investment and 

encourage litigation. "Perhaps the most pernicious result of uncertainty 

in water rights historically has been recurrent and costly litigation" 

(State of California, 1978, p. 22). Uncertainties also have the effects 

of hampering the supervision of water uses, frustrating local water 

management, and ultimately affecting state administration of water 

rights. 

The governor's commission appointed to review California water 

rights law submitted its final report in 1978 and made some recommenda

tions to reduce uncertainty in the law of water rights. The commission 

recommended the incorporation of all non-permit rights into the statutory 

permit system. It recommended an improved statutory adjudication proce

dure to be applied on a stream-by-stream basis. It strongly recommended 
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an effective statewide recording requirement for all uses of water. It 

also recommended the prohibition of further acquisition of rights by 

prescription. 

Until recent times, the historical development of water rights 

provided a framework for the local exploitation of water resources for 

local uses. The courts gave legal sanction to prevailing customs, 

although they provided for flexibility in the'interpretation of the 

underlying or governing principles of water allocation, thereby per

mitting an elastic accommodation of the law of water rights to changing 

physical and economic conditions. Nonetheless, the allocation of water 

took place in the absence of any efficacious regulatory power to control 

such allocation in the interests of economic efficiency, or to limit 

individual water rights so as to direct incremental supplies to uses 

with the highest productivity (Bain and others, 1968). 

Even though the riparian and correlative groundwater rights may 

be sold or transferred independently of the land to which they originally 

attach, real and substantial legal as well as economic impediments exist 

to discourage such a sale or transfer. "Whereas water acquired under 

appropriative rights is not quite so fully tied to given tracts of land 

as is water secured under riparian rights, it is so bound in substantial 

degree" (Bain and others, 1968, p. 69). 

The current trend in water allocation is toward elaborate con

tractual arrangements to replace the classical appropriative and 

riparian rights as the tool for adjusting competing claims (State of 

California, 1978). As the scarcity of water increases and the scale of 
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necessary works to ensure the supply of water goes beyond local means, 

state and federal agencies have become large wholesalers of water. 

7.7.8 Organization of State 
Water Agencies 

Major re-organizations of state agencies involved in the develop

ment of water resources have taken place periodically. The last 

re-organization occurred in 1961 when the Resources Agency was created 

as an agency of the state government combining under one administrator 

the state's programs for conservation and use of natural resources 

(Figure 7.18). Responsibility for most state water functions are con

centrated in units of the Resources Agency, headed by a secretary 

directly responsible to the governor. 

7.7.8.1 Department of Water Resources. The California Depart

ment of Water Resources was created by the legislature in 1956 in an 

effort aimed at re-organizing state water agencies to further the 

development of the state's water resources program. The Department is 

headed by a director appointed by the governor with the consent of the 

state senate. The various divisions in the Department are shown in 

Figure 7.19. The Department has broad investigatory powers with respect 

to water resources and their development (Bain and others, 1968), and 

specific responsibility for the implementation of the California water 

plan. The California water plan was initially authorized by the state 

legislature in 1947 and it is "a comprehensive master plan for the con

trol, protection, conservation, distribution, and utilization of the 

waters of California to meet present and future needs for all beneficial 
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uses and purposes in all areas of the State to the maximum feasible 

extent" (State of California, 1974, p. 142). The plan includes state as 

well as federal and local water development components. 

Most functions previously performed by the Division of Water 

Resources of the Department of Public Workds were transferred to the new 

Department of Water Resources, except those related to the determination 

of water rights and appropriation of water. The Department also 

inherited the planning powers of the State Water Resources Board. 

7.7.8.2 California Water Commission. The California Water 

Commission serves as an advisory body to the Department of Water 

Resources and also has other independent functions to perform. The 

Commission has nine members, appointed to four-year, overlapping terms 

by the governor with the consent of the state senate, representing most 

parts of the state. The Commission relies on the Department of Water 

Resources for expert staff and technical advice. 

The Commission holds in trust all the state filings of applica

tions to appropriate surface water. It is authorized to release for 

development any part of state filings not in conflict with a general and 

coordinated plan of water development. The Commission is subject to 

area-of-origin protection laws discussed earlier in making water 

releases and in granting approval to local water development. 

7.7.8.3 State Water Resources Control Board. The State Water 

Resources Control Board succeeds the State Water Rights Board created in 

the re-organization of 1956. The Board has three members appointed with 
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state senate approval to four-year, overlapping terms. The Board has 

jurisdiction over water rights and quality aspects of water resources. 

The Board is authorized to enforce the provisions of the Water 

Code with respect to permits and licenses to appropriate surface water 

in the public interest. The Board has discretionary power over the 

authorization of water projects proposed by all types of agencies?. "At 

the same time, it is provided with only the broadest and most general 

statutory instructions, which conspicuously omit any criteria for deter

mination of when projects are, or are not, in the public interest" (Bain 

and others, 1968, p. 109). California water policy recognizes, however, 

that domestic use is the highest use of water and that irrigation use is 

the second highest use. 

Water pollution and water quality matters are performed by nine 

regional water quality control boards, together with the state water 

quality control board (Figure 7.18). The law requires filing a report 

of actual or proposed discharge of wastes into waters to the appropriate 

regional water quality control board. The State Department of Public 

Health and equivalent municipal and local agencies assist in providing 

direct regulatory powers, as contained in the Health and Safety Code. 

The federal government is also very active in asserting federal power to 

control pollution in interstate streams. 

7.7.9 Local Water Agencies 

There are numerous local water agencies in California established 

to supply water to support the growing population, agriculture, and 

industrial activities in the state. These agencies are either public or 



private and include municipal water departments, privately owned enter

prises, and mutual water companies. The general form of organization is 

the special district established under the auspices of one of several 

enabling acts of the state legislature. The vast sub-structure of local 

private and public agencies concerned with land-related development of 

water resources in California function largely within the framework of 

state law (Ostrom, 1962). These districts are legally constituted 

governmental entities, created under either general or special acts of 

the state legislature and governed by a body established by the statute 

which formed the district (Goodall and Sullivan, 1979). Water districts 

in California are, in effect, governments with a wide array of powers 

(Goodall, Sullivan, and De Young, 1978). The origin of the public dis

trict in California history can be traced to the passage of the Wright 

Irrigation District Act in 1887 (State of California, 1974). This Act 

permitted groups of individuals to form quasi-government organizations 

for the selling of bonds to secure funds for building dams and canals. 

The Territory of Utah had earlier enacted the first irrigation district 

law in 1865 (Smith, 1956), This Act is notable because it permitted the 

taxing of land within its boundaries. Today, there is a wide variety of 

special purpose districts in California formed on an equally wide 

variety of general enabling and special statutes. 

Several reasons can be advanced for the formation of special 

purpose districts for the administration of water resources. In most 

cases, an individual water user can effectively provide for his own 

supply only if he transports the water over a relatively small vertical 

or horizontal distance (Bain and others, 1968). As these distances 
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increase, economies of scale suggest pooling resources and the formation 

of some form of organization. 

A review of the history of public districts generally reveals 
that they were organized to deal with specific public problems: 
reclamation, flood control, irrigation, water supply, schools, 
fire protection, and others. ... As special problems have been 
identified, the immediately affected interests have agreed upon 
a district organization pattern which, they believed, could deal 
with the situation rather than adapt the county, town, or city 
governments. In other words, districts have been used to fill 
governmental vacuums. (Smith, 1956, p. 251) 

In California, water districts may be established only through links 

established by the state legislature. Water districts interact with 

other institutions, individuals, federal and state administrative 

agencies. The major institutional links constituting the environment 

within which districts operate are shown in Figure 7.20. The performance 

of water districts in California is influenced by four major linkages: 

1. Authorizing relationships. 

2. Functional relationships. 

3. Electoral relationships. 

4. Private group demands. 

The state legislature has provided for the formation of water 

districts through general enabling acts which may be classified by three 

functional categories (Goodall and Sullivan, 1979). These are shown in 

Table 7.8. All types of districts are granted general corporate power 

by the authorizing statutes. District property has tax-exempt status. 

Depending on the type of district, they can have property assessment 

powers, taxing powers, and powers of eminent domain. The statutes pro

vide the districts with institutional form, define the nature of their 
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Table 7.8 California Water Districts by Type of Enabling Legislation. 
— From Goodall and Sullivan (1979, p. 209). 

Type of District General Law Code Code Section 

Community services3 Government 61000 et seq. 

Flood control and water 
conservation 

General laws b 

Harbors and ports Harbors and navigation 6200 et ; seq. 

Municipal improvement General laws b 

Maintenance Streets and highways 5820 et i seq. 

Reclamation Water 50000 et seq. 

Recreation and parlcsC Public resources 5780 et : seq. 

County service area Government 25210. .1 i et seq. 

Municipal utility Public utilities 11501 et seq. 

Public utility** Public utilities 15501 et seq. 

California water Water 34000 et seq. 

County water Water 30000 et seq. 

Metropolitan General laws e 

Municipal water Water 71000 et seq. 

Water agency or authority General laws b 

Water conservation Water 74000 et seq. 

Water replenishment Water 60000 et seq. 

Water storage Water 39000 et seq. 

County waterworks Water 55000 et seq. 

Irrigation Water 20500 et seq. 

alncludes one special-act district. 

Ŝpecial-act districts only. 

Includes four special-act districts. 

Încludes two special-act districts. 
Q 
Includes Metropolitan Water District only. 
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governing bodies and the California courts have tended to support the 

legislative prerogative in organizing and setting up the administrative 

guidelines of the district (Jamieson and others, 1974). The Local 

Agency Formation Commissions also exercise significant influence on the 

approval of water districts. The Districts Securities Commission is 

responsible for approving bond sales of the districts. Special dis

tricts are also required by law to report their financial transactions 

to the Office of the State Controller. 

Although the districts are legally autonomous, the state exer

cises oversight functions, including financial audit by a state agency. 

In terms of the administration of these local water districts, there are 

several types of boards. Some governing boards are elected or appointed 

independent of municipal or local government, while others are insepar

able from the city or county elected boards. 

In the case of boards whose members are popularly elected, there 

are two types of franchise. In one case, the board is elected on the 

basis of one person, one vote. In the other case, there is a system of 

property-weighted voting in which the number of votes is proportional to 

the size of the property. Goodall and Sullivan (1979) report that, in 

California, there has been a tendency since the Second World War to 

select those enabling acts which restrict participation to landowners in 

the process of district formation. The locus of political power in the 

management of water utility functions is an important factor, and the 

preference for incorporation of districts where the political decision 

system is based on property-weighted considerations represents an 

undesirable shift away from a popular democratic model of decision making 



176 

toward an elitist model. "Political participation is closely related to 

the term democracy. If there is little or no citizen participation in a 

society, then there can be little or no democracy" (Jamieson and others, 

1974, p. 161). The position of the California Supreme Court on this 

issue is that, when the principal purpose is to provide service that can 

be provided without exercising the general powers of government, a dis

trict is not subject to the constitutional requirement of one person, 

one vote. The Court maintains, however, that this requirement applies 

to bodies exercising general governmental powers. Consequently, the 

Court found that irrigation districts did not possess general powers of 

government and were not subject to the one person, one vote principle. 

However, clear differences in the performances of the districts 

based on their preferences for selection to the governing board have 

been reported. In particular, one person, one vote districts tend to 

exhibit much more stable behavior in measurable performance character

istics while property-weighted districts are much more oscillatory in 

character (Goodall and others, 1978). The relative performance of the 

different classes of districts can be summarized as follows (Goodall and 

Sullivan, 1979): 

1. Property qualification districts continually exhibit a wider 

amount of variation in the majority of performance measures than 

do popularly elected and, to a lesser extent, county board 

appointed districts, 

2. One person, one vote districts exhibit competitive electoral 

performance more than do districts with property-weighted elec

toral systems. Where the franchise is open to all resident 



177 

registered voters, elections are conducted more frequently and 

voter turnout is substantially higher than in districts with 

property-weighted electoral systems. 

3. One person, one vote districts possess relatively stable fiscal 

performance more than property-weighted districts. Furthermore, 

property-weighted districts tend to generate revenue by 

incurring debt, a tendency which is not characteristic of 

popular election districts. Indebtedness of property qualifica

tion districts is increasing more rapidly than in one person, 

one vote districts. 

The electoral process of one person, one vote also leads to 

shorter incumbency patterns for district board members. Such an elec

toral system can be expected to produce a fairly broad-based representa

tion of opinion to the board. In a property-weighted electoral system, 

the owners of small holdings are likely to encounter difficulty in 

appealing the decisions of a governing board. "At times, the control of 

public government — in this case the water district — by private 

organizations may be complete. There are serious economic and social 

consequences to a system which weights voting according to wealth" 

(Goodall and Sullivan, 1979, p. 220). The implications of a continua

tion of this state of affairs run counter to the democratic ideal 

inherent in the American system of government. 

Some degree of vertical integration has also taken place in the 

California water industry as local water supplies have become scarce. 

The appearance of potential and actual wholesalers of water, together 
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with local "overlay agencies which re-wholesale some of this water" 

(Bain and others, 1968, p. 123), is changing the structure of organiza

tion of the local water agencies in California. As the scale of expendi

ture for massive capital outlays escalates, the major change in new 

forms of organization is from private to public enterprise. "The 

capital rationing imposed on private water companies and their limited 

legal powers compared to public districts often led to their replacement 

when their customers became convinced of the need to construct reservoir 

storage capacity or other large works" (Bain and others, 1968, p. 310). 

The response of private water companies when under pressure from regula

tory authorities to provide, public utility functions has been to take 

an active part in promoting the formation of public districts to buy out 

their investment (Adams, 1930). In this regard, the largest wholesalers 

of water are the State Department of Water Resources which also has 

ultimate responsibility for implementation of the state water plan and 

the federal Bureau of Reclamation. 

7.7.10 California Model of Water 
Institutions 

A study of the water institutions and patterns of water resources 

administration in California reveals a complex set or system of organiza

tional arrangements developed to supply many different water services. 

The system functions largely within a framework of water laws, some of 

which, like the correlative rights doctrine, are unique to the state. 

Other laws identify California as a leading progressive among the 

western states in water allocation matters. The state established an 

early proprietary interest in all unappropriated waters, taking steps to 
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protect their development in accordance with an emerging, comprehensive 

statewide water plan. California's courts interpret the water laws 

flexibly, to conform to changing conditions. The combination of statu

tory adjudications and court reference procedures, plus the availability 

of watermaster service, has substantially reduced litigation of water 

rights in California and, where adjudication has been necessary, has 

substantially reduced its costs. The state institutes periodic reviews 

of its water laws which invariably result in new legislation to cope 

with altered conditions. 

There is an array of statutes and enabling acts which permit the 

formation of a variety of local entities for the management of water 

resources. The structure of institutional arrangements of water 

resources development and administration in California encompasses a 

variety of different types of private and public agencies in which the 

state of California is a strong and active participant. There is a 

hierarchical system of retailers and small-scale water producers at the 

lower levels giving way to an overlay of wholesalers and large-scale 

water producers at higher levels. Federal agencies such as the Bureau 

of Reclamation and the Army Corps of Engineers are involved as large-

scale water producers, contracting to supply wholesale agencies with 

water. These agencies operate in a market-like environment for the pro

duction and delivery of water and water services even though a strict 

market system for water does not exist. 

This system of water organization has been credited with a high 

level of productivity. "This high level of productivity is a consequence 

of the extensive opportunities for public entrepreneurship afforded by 
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the system of overlapping jurisdictions and fragmentation of authority 

inherent in the American political system" (Ostrom, 1971, p. v)• Ostrom 

further argues against the radical alteration of this basic structure or 

system in any proposed re-organization. He suggests that changes should 

take place in fiscal policy of charges to beneficiaries to reflect the 

true costs of water development. 

The interrelationship among the different agencies is systema

tized through contractual obligations, public regulation, and the 

conciliatory role of the courts in resolving conflicts. This system, so 

well developed in California, is reflected in varying degrees in other 

areas of the United States. "No other state and no other region will 

have precisely the same structure of institutional arrangements found in 

the California water industry but all areas of the United States will 

reflect the same general patterns of organization" (Ostrom, 1971, p. ii). 

7.8 The State Water Institutions of New Mexico 

7.8.1 Physical Setting 

New Mexico is one of seven states which have parts of their 

territory in the Colorado River Basin (Figure 7.7). New Mexico has a 

land area of 121,666 square miles, making it the fifth largest state in 

the country. Approximately 23,000 square miles of this area lie in the 

watershed of the Colorado. The remaining areas of the state belong to 

two major drainage systems in the continental United States — the 

Mississippi River and the Rio Grande or Western Gulf of Mexico 

(Figure 7.21). The elevation ranges from slightly less than 3,000 feet 

to 13,160 feet above sea level on Wheeler Peak, thirty miles south of 



181 

1 - Lower Mississippi River 
2 - Western Gulf of Mexico 
3 - Colorado River 

Figure 7.21 Continental River Systems to which New Mexico Makes 
Contribution. 



182 

the border with the Colorado in the Sangre de Cristo Mountains in the 

northern part of the state. Most of the state lies between altitudes of 

5,000 and 10,000 feet. "Topographically, New Mexico can be divided into 

four principal divisions: the southern Rocky Mountain Province, the 

Intermontane Plateaus, the Basin and Range Province, and the Great 

Plains Province" (Snead, 1979, p. 6). The state has extremely diverse 

topographic and geologic features. The physiographic divisions are 

shown in Figure 7.22. 

The state had a population of approximately 1.16 million in 1975, 

which is projected to decrease to 1.09 million in 1985 and rise to 1.18 

million by the year 2000, With a population density of about 10 persons 

per square mile, New Mexico is one of the seven least densely populated 

areas of the country and it also has a negligible population growth 

rate. The population density in most of the areas of the state is less 

than 5 persons per square mile (Figure 7,23). "Water is the most impor

tant factor in describing where people are in New Mexico. . . . The use 

of a reliable water resource for surface irrigation continued until 

recently to be the primary motivation for popular concentration and 

growth" (Williams, 1979, p. 64), Recent population concentrations are 

related to the new boom in energy resource development in the state. 

The official temperature extremes in the state range from -50°F 

to il6°F. The factors affecting the normal temperatures at any location 

in the state are altitude, latitude, exposure, and the season (Eisenhood, 

1979), The altitude of a place is generally the dominant feature, while 

the exposure — facing with respect to the sun — for north-south 
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Figure 7.22 Physiographic Divisions of New Mexico. 
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Figure 7.23 Population Density of New Mexico, 1975. 
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mountain ranges and east-west deep, narrow valleys also plays a minor 

role in differentiating temperatures for adjacent locations. The summer 

months are consistently warm, July being the warmest month with little 

variation among the summer months, while the winter months have wide 

variations of temperature. 

7.8.2 Water Availability 

Surface water and groundwater both play an important role in New 

Mexico. Some areas of the state rely exclusively on groundwater, others 

rely exclusively on surface water, and still others use surface water 

and groundwater in equal amounts. Table 7.9 shows the amount of irri

gated acreage by source of water in different basins. "In 1969, about 

51 percent of the water for irrigation was obtained from surface sources 

and 49 percent was pumped from wells. Irrigated agricultural and 

grazing lands comprise about 85 percent of the state area and, taking 

into account reservoir evaporation, deplete nearly 90 percent of the 

beneficially used water supply" (Mach, 1978, p. 6). Domestic, 

industrial, and mining uses are expected to increase substantially in 

the future as agriculture plays a less dominant role in the economy of 

the state. As in Arizona, the availability of water could be a limiting 

factor in the economic growth of the state. However, orderly redistribu

tion of water among beneficial uses under present water laws could play 

a significant role in the emerging trend towards urbanization and 

industrialization (State Planning Office, 1967). 

The state is characterized by a wide variability in the inci

dence and distribution of precipitation. The average rainfall over the 
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Table 7.9 Acreage Irrigated and Source of Water Used in New Mexico, by 
Drainage Basins, 1960-1964. 

Acres Irrigated 

Drainage Basin 
Surface 
Water 

Ground 
Water 

Surface and 
Ground Water 
Combined Total 

Arkansas River 95,130 4,530 - 99,660 

Southern High Plains - 288,200 - 288,200 

Pecos River 39,520 124,405 32,935 196,860 

Central closed basins 3,070 28,440 1,000 32,510 

Rio Grande 132,590 18,825 105,030 256,445 

Western closed basins - 160 - 160 

San Juan River 51,000 - - 51,000 

Lower Colorado River 12,280 3,930 5,450 21,660 

Southwestern closed 
basins 215 53,220 1,000 54,435 

Totals 333,805 521,710 145,415 1,000,930 



whole state is less than 13 inches, with a range from less than 8 inches 

to more than 45 inches in some places. Topography plays a major role in 

the distribution of precipitation within the state, with the heaviest 

rains occurring in the mountains. However, New Mexico is a relatively 

dry, semi-arid state. The conditions in some of the areas approximate 

true desert (Eisenhood, 1979). Dams and reservoirs have been con

structed throughout the state to regulate and conserve water in order to 

ensure reliable water supplies. New Mexico does not have large, truly 

perennial streams. Several of the large basins in the central and 

southwestern parts of the state have closed interior drainage systems 

(Figure 7.24). Although most of the hydrologic systems do coincide with 

topographic or surface drainage basins, some water movement takes place 

underground from one basin to another. Groundwater is an important 

resource in New Mexico. The situation is such that this resource is 

being mined since the average annual recharge is less than the average 

annual depletion. Hence, the need for a strong and effective ground

water control or management. Also, in the case of stream-connected 

aquifers, any groundwater development results ultimately in equivalent 

diminution of surface water flow. Consequently, the rights of users of 

surface waters are impaired (State Planning Office, 1967). 

7.8,3 State Water Law 

New Mexico is only one of seven states in the country to apply 

the doctrine of prior appropriation exclusively to both surface and 

groundwater. Consequently, the state water law, in theory and in prac

tice, is simpler to understand, easier to apply, and more streamlined 
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Arkansas River Basin 
Southern High Plains 
Pecos River Basin 
Central Closed Basins 
Rio Grande Basin 

- Western Closed Basins 
- San Juan River Basin 
- Lower Colorado River Basin 
- Southwestern Closed Basins 

Figure 7.24 Surface Water Drainage Basins in New Mexico. 
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than the water law in the other two Colorado River Basin states which we 

have considered. Furthermore, the responsibility for the administration 

of the water laws as well as the regulation of the development of water 

resources has always been concentrated in one office, headed by the 

state engineer. "The administration of the law by the state engineer is 

giving protection to present water users, preventing waste, and per

mitting expansion only where it should be permitted" (Smith, 1936, 

p. 75). However, the doctrine of prior appropriation was not applied to 

surface water and groundwater at the same time. Surface water law pre

dated groundwater law in New Mexico by more than twenty years. 

The law of water rights in New Mexico and the doctrine of prior 

appropriation on which it is based derive from early Spanish and Mexican 

laws operating within the areas covered by the state. This principle, 

public ownership of surface water, with rights assigned by prior appro

priation and beneficial use, was perpetuated in early treaties, land 

grants, the New Mexico Territorial Constitution, and the 1912 State 

Constitution. The same principles were applied to groundwater in 1931 

by New Mexico law. Private and public rights were recognized among 

early settlers who shared lands and waters for irrigation in common. 

The first territorial legislature passed laws which recognized and pro

tected the old rights. The New Mexico State Constitution contains these 

provisions with regard to surface water (Clark, 1964, pp. 7-8): 

1. All existing rights to the use of any waters in this state 
for any useful or beneficial purpose are hereby recognized 
and confirmed. 
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2. The unappropriated water of every natural stream, perennial 
or torrential, within the state of New Mexico, is hereby 
declared to belong to the public and to be subject to appro
priation for beneficial use, in accordance with the laws of 
the state. 

3. Beneficial use shall be the basis, the measure and the limit 
of the right to the use of water. 

4. The legislature is authorized to provide by law for the 
organization and operation of drainage districts and systems. 

These constitutional provisions recognized and confirmed existing rights 

to waters; declared all unappropriated waters public property, subject 

to prior appropriation qualified by the principle of beneficial use; and 

set forth machinery for the administration of water resources. These 

laws "erected the general framework of public control under which water 

resources policies and management have been administered for over fifty 

years" (Clark, 1964, p. 8). Subsequent statutes only amplified or 

clarified the contents of these early constitutional provisions without 

changing their basic structure. 

The water code passed in 1907, and confirmed by the constitution 

in 1912, set up a permit system for the subsequent appropriation of 

water. There are no preferential uses, but municipalities have rights 

of condemnation. Water rights can be sold independent of the land and 

may also be forfeited through non-use, or for unauthorized use not con

tained in the permit to appropriate. "Different concepts of ownership 

were applied to land and to water, including water on the public domain. 

Even though water rights were established appurtenant to specific lands, 

they may be transferred from them" (Clark, 1964, p. 13). Even though 

the water code of 1907 did not specifically mention groundwater, in 1927 

the same principles were specifically applied to groundwater. Although 
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the law was declared invalid on technical grounds, the Supreme Court of 

New Mexico, in its ruling on the case, upheld the constitutionality of 

the law as written. A revised statute, essentially the same in form as 

the 1927 law, was later passed in 1931. 

Groundwater was a mystery in 1927 at the time that New Mexico's 

groundwater legislation was being written. Groundwater was then thought 

to be an entirely separate category from surface waters and not neces

sarily governed by the same basic rules of law (Malone, 1959). Even then 

there were different classes of groundwater (Clark, 1964) which com

pounded the application of laws written to govern the resource. 

"Fortunately, New Mexico did not wind up with as many different kinds of 

ground water as some states" (Fieldler, 1958, p. 65). The drafting of 

the groundwater law was stimulated by a desire to protect the Roswell 

artesian conditions interconnected with a stream system. Among the 

people who helped to rewrite the law to protect the aquifer were hydrol-

ogists who had studied the physical conditions and understood the 

scientific problems involved. This situation is unique in the history 

of groundwater legislation in the western United States and led to the 

drafting of groundwater law more in tune with the physical conditions 

(Maddock, 1981). There were at least five different precedents avail

able to the authors of the groundwater legislation of New Mexico. Any 

of these alternatives could have provided the basis of the proposed 

legislation. Each would have had a different effect upon New Mexico if 

adopted. The five alternatives were (Malone, 1959): 

1. The English rule of absolute ownership by the landowner of the 

subsurface waters found within his land. 
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2. The so-called American rule of reasonable use. 

3. The rule of correlative rights. 

4. The rule of riparian rights. 

5. The rule of prior appropriation. 

The English rule was laid down in Acton v. Blundell (1843). 

Under this rule, the landowner has absolute ownership of the groundwater 

and is permitted unfettered use by him without regard for the effects of 

his pumping on his neighbors. This is the basis on which the Roswell 

artesian basin had been overdeveloped (Malone, 1959) and as such it did 

not have any further recommendation for the solution of the physical and 

economic problems subsequently created. 

The so-called American rule originated from a dissenting opinion 

in the English case of Chasemore v. Richards (1857). The dissenting 

judge, Justice Colderidge, argued that the court should consider the 

reasonableness of the use of the defendant in applying the rule that one 

must use his own property so as not to injure another party. The 

majority of the court had applied the English rule of absolute ownership 

rigidly. Subsequently, this minority view was adopted by many American 
« . 

courts and became known as the American doctrine. "It permitted the use 

of underground water by a landowner, regardless of its effects upon 

other users, so long as the use involved was a reasonable one" (Malone, 

1959, p. 106). Application of this doctrine in the New Mexico case 

would have produced identical results as applying the English rule in 

the Roswell situation since all the contending uses were for agricul

ture and were all, presumably, reasonable uses. 
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Another doctrine, the correlative rights doctrine, which was 

already operating successfully in California, could not be applied in the 

New Mexico case because there was simply not enough water to correlate. 

Applying this doctrine would not have ensured enough water for anyone in 

New Mexico. 

The riparian doctrine, which by 1900 had provided the backbone 

of American water rights law in the eastern states, was already in disre

pute in New Mexico (Malone, 1959). The Supreme Court of New Mexico, in 

the case of U.S.A. v. The Rio Grande Dam and Irrigation Company (1898), 

pointed out that "it had become established that the common law doctrine 

of riparian rights was unfitted to the conditions in the far West." The 

legislature of New Mexico consequently rejected the riparian doctrine 

outright. 

In 1927, the state applied the same principle of prior appro

priation to groundwater which had governed surface water for a long 

time. Section 1 of Chapter 182 of New Mexico Laws (1927b) provided that: 

All waters in this state found in underground streams, channels, 
artesian basins, reservoirs or lakes, the boundaries of which 
may be reasonably ascertained by scientific investigations or 
subsurface indications, are hereby declared to be public waters 
and to belong to the public, and subject to appropriation for 
the beneficial uses under the existing laws of this state 
relating to appropriation and beneficial use of waters from sur
face streams. 

Further provisions of the law recognized existing rights based on appli

cation to beneficial use and vested the administration of the ground

water in declared basins in the Office of the State Engineer. The law 

passed in 1927 was held defective by the Supreme Court of New Mexico 

because of the form of its enactment (Clark, 1964), but a new law, "in 
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its principle aspects a re-enactment of the provisions of the 1927 Act" 

(Malone, 1959, p. 108), which was redrafted to correct the defects 

pointed out by the court in Yeo v. Tweedy (1930), was passed promptly in 

1931. It was upheld in 1950 against an attack based on water law doc

trine and constitutional law principles (Clark, 1964). With minor 

amendments, it has served as the principal law regulating the use of 

groundwater until today. "When enacted, the 1927 Act was the first com

prehensive underground water control act in the United States" (Malone, 

1959, p. 109). In 1953, the legislature passed a law which further 

declared all underground waters of the state of New Mexico to be public 

waters and to belong to the state, subject to appropriation for benefi

cial use within the state (New Mexico Laws, 1953). The effect of this 

statute was to bring into public ownership all the groundwater resources 

of the state and subject them to prior appropriation, even though such 

waters are not in a declared groundwater basin subject to the control of 

the state engineer. This state ownership of its water resources was 

described by the Supreme Court of New Mexico in Threlkeld v. Third 

Judicial District Court (1932) thus: 

We already had a policy, also time honored, as to waters. We 
had nationalized them. Not as a source of public revenue, as 
minerals are retained for royalties; but as an elemental neces
sity, like air, which must not be allowed to fall under private 
control. Only by invoking the power of eminent domain can the 
state distribute its water resources as its public policy 
requires. . . . (Clark, 1964, p. 92) 

7.8.4 State Water Agencies 

There are two very important state agencies in New Mexico which 

account for most of the water administration in the state. One is the 
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Water Resources Division in the State Department of Natural Resources. 

The other is the Interstate Stream Commission, also affiliated with the 

Department of Natural Resources. Other state agencies with responsi

bilities for water resources are the State Planning Office and the 

Department of Development (planning activities), Department of Public 

Health (community.water supply and sewerage facilities, including pollu

tion abatement), and the Department of Game and Fish (responsible for 

wildlife, fish, and recreation activities). 

There are also federal agencies active in the state as builders 

of large-scale water resource projects, such as the Bureau of Reclama

tion, Army Corps of Engineers, and Soil Conservation Service. Their 

activities are closely coordinated with the relevant state agencies. 

7.8.4.1 Water Resources Division. The Water Resources Division, 

technically the Office of the State Engineer (its previous name), 

evolved from the Office of the Territorial Engineer first created in 

1905. Although the Water Resources Division is formally part of the 

Department of Natural Resources, it is practically autonomous and oper

ates independent of the Department. The law stipulates that the state 

engineer is the director of the Water Resources Division. The state 

engineer is appointed by the Secretary of the Department of Natural 

Resources for a two-year term which can be renewed. His appointment is 

subject to approval by the governor and confirmation by the state senate. 

The state engineer as director of the Water Resources Division 

acts as sole administrator responsible for the administration of the 

water laws of the state in the public interest. He has general 
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responsibility for the direction of water management in the state. He 

has sole authority in the appointment of all professional and super

visory employees in his division. 

The State Engineer Office is made up of four operating bureaus: 
Technical, Water Rights, Management Services, and Legal Services. 
Each bureau is headed by a chief who is directly responsible to 
the State Engineer. The Technical Bureau is subdivided into 
four sections: Design and Construction, Hydrographic Survey, 
Hydrology, and Data Acquisition and Assessment; the section 
heads are responsible to the bureau chief. (State Engineer, 
1980) 

The organizational chart is shown in Figure 7.25. The state engineer is 

also a statutory member of the Interstate Stream Commission. 

The constitutional and statutory guidelines by which the state 

engineer controls the appropriation and administration of water 

resources in the state have been described as both liberal and con

straining. His wide discretionary powers have been criticized: 

The legislation and the decisions still do not furnish adequate 
criteria or recognizable norms for such constantly applied 
notions as "public interest" and "beneficial use." The former 
is largely what the State Engineer determines it to be in a given 
instance with no more standards to guide him than memory, tech
nical skill and some economic and political sensitivity. 
(Clark, 1964, pp. 88-89) 

On the other hand, at a presentation before the Twenty-Fifth Annual New 

Mexico Water Conference, the state engineer himself remarked: 

Realizing the importance of water to the economy of the State 
and the welfare of its citizens, many logically conclude that 
the office of the State Engineer is vested with great power. As 
are many logical conclusions, that one is not well founded. Our 
statutes on water fill a volume about two inches thick and the 
case law — our Supreme Court opinions in water cases — stack 
up another 3.5 inches on 8.5 x 14 sheets. The statutory and 
case law rather effectively constrain the discretion of the 
State Engineer. Furthermore, the State Engineer's every "deci
sion, act, or refusal to act" is subject to appeal to the dis
trict court; and this recourse is not infrequently sought. 
(Reynolds, 1980, p. 22) 
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The conclusion here is that the Office of the State Engineer, given the 

fact that the state had "nationalized" its waters and vested control 

over its administration solely in the state engineer, has considerable 

power and influence over the direction of water management in the state. 

7.8.4.2 Interstate Stream Commission. The Interstate Stream 

Commission has been in existence since 1935, and has grown from three to 

nine members. The state engineer is a statutory member of the Commis

sion and serves as its secretary. He is the only member of the 

Commission paid for his duties. The Commission has general powers on 

interstate water matters and is authorized to negotiate compacts with 

other states to settle interstate controversies subject to final 

approval by the legislature of New Mexico (Clark, 1964). Every other 

member of the Commission is appointed by the governor and serves for a 

term of six years. Members are chosen so as to represent all sections 

of the state. The Commission elects its own chairman. 

The state engineer, as secretary of the Interstate Stream Com

mission, directs the activities of the staff of the Commission. The 

Commission, as its name implies, is mostly responsible for interstate 

water matters. 

The programs of the Interstate Stream Commission and the State 
Engineer Office dovetail but do not overlap. Careful coordina
tion of the two agencies is essential in the administration, 
development, protection, and conservation of the water resources 
of the State. Clear understanding of the meaning and administra
tion of the various interstate compacts affecting New Mexico's 
water resources is essential in the administration of rights to 
the use of the State's surface-water and ground-water resources. 
Conversely, administration of the compacts and consideration of 
Federal projects for the development and control of the 
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surface-water resources requires complete information concerning 
occurrence and rights to use of public waters of the State. 
(State Engineer, 1979, p. 1) 

New Mexico has eight interstate compacts with states from which 

it receives streamflows and with states into which its water ultimately 

flows. Consequently, interstate stream matters are very important to 

the state. By the time the state has fully developed its surface water 

resources, the state will only be using the amount of streamflow 

generated within the state as river outflow will approximate river 

inflow in the state (Mach, 1978). One of the major rivers is subject to 

terms of three interstate compacts, while every major stream is subject 

to at least one interstate compact. 

7.8.5 Local Water Agencies 

The oldest local water agency in New Mexico is the community-

owned ditch or acequia. The community ditch has always enjoyed protec

tion under state law. "For many years the community ditch or acequia 

was the main institution for the distribution and management of water 

supplies for domestic and agricultural purposes and for stock watering" 

(Clark, 1964, p. 46). The district form of organization is also common 

in New Mexico, with several types of districts. 

The legislature of New Mexico has always recognized and pro

tected the institution of the community acequia. It has both public and 

private features. The ditch itself is generally recognized as public 

property, while the use of water flowing through the ditch is regarded 

as private property. As early as 1895, the legislature of New Mexico 

passed a law: "All community ditches or acequias shall for the purpose 
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of this article be considered as corporations or bodies corporate" (New 

Mexico Laws, 1895). However, the community ditch has always been oper

ated as a private corporation. A New Mexico attorney general's opinion 

defines a community ditch as a political subdivision of the state, 

similar to counties, townships, and school districts, and that the 

community ditch corporation exists only for administrative purposes 

(Clark, 1964). Analysis of legislation governing acequias reveals that 

it allows three gradations of control over acequias (Clark, 1964, p. 50): 

1. Community, municipality or public control, where the analogy 
is to the public or municipal corporation and to its status 
as a political subdivision of the state. 

2. Private control by joint owners, mainly in non-municipal 
areas and where the similarity is to the private incor
porated mutual company. 

3. The private corporation that is publicly regulated in the 
manner of a public utility. 

The statutes governing the operations of acequias contain provisions for 

the election of their officers, the qualifications of these officers, 

and their powers and duties. 

Water users associations may be formed under New Mexico laws as 

profit or non-profit private corporations. This category of corpora

tions has the power of eminent domain and rights-of-way for needed works 

and their property is tax-exempt. 

Private waterworks corporations are another group of private 

organizations set up to provide water service. New Mexico laws declare 

that irrigation is a public purpose for the sake of granting eminent 

domain powers to a private corporation (Clark, 1964). These private 

waterworks companies, which were set up to construct and maintain 
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reservoirs, canals, ditches, and pipelines for supplying irrigation, 

domestic, and industrial water, possess powers of eminent domain. 

Several laws were passed beginning in 1909 to establish public 

agencies or districts for the purpose of supplying irrigation water and 

other public water services. A New Mexico Supreme Court ruling upheld 

such laws enacted between 1909 and 1919 against constitutional attacks, 

by noting that they were copied verbatim frbm the "Wright Irrigation 

Act" of California, which had already passed several constitutional 

tests (Clark, 1964). These laws contain provisions for the voluntary 

organization of landowners and irrigators into an irrigation district. 

A conservancy law was passed in 1923 and was replaced in 1927 by 

a more comprehensive law for the formation of conservancy districts, 

which are "districts organized for the purpose of providing and main

taining flood protection, river control, drainage, water storage for 

supplementing irrigation needs, constructing and maintaining distribu

tion systems for irrigation, and other improvements for public health, 

safety, convenience and welfare" (New Mexico Laws, 1927a). The law 

recognizes districts as political subdivisions of the state: 

When a district is organized, "the same shall be a political 
subdivision of the state of New Mexico, and a body corporate 
with all the powers of a public or municipal corporation; shall 
have power to sue and be sued, to incur debts, liabilities and 
obligations, to exercise the right to eminent domain and of 
taxation and assessment as herein provided and do to and perform 
all acts herein expressly authorized, and all other acts neces
sary and proper for carrying out to all intents and purposes the 
objects for which the district was created, and for exercising 
the powers with which it is invested. (Clark, 1964, p. 62) 

The law also provides for the mode of creation of conservancy districts 

and defines their organization and powers. 
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7.8.6 New Mexico Model of Water 
Institutions 

All the water in New Mexico is publicly owned. The water laws 

in New Mexico recognize the unity of all the different forms of water in 

the state. The law applies the same principle of allocation to ground

water as is applied to surface water. "Ground water is subject to the 

same general scheme of law applying to surface waters. . . . Where there 

is a close relationship between occurrence of ground water and the flow 

of surface streams, coordinated administration is required to assure 

that valid rights will not be impaired" (Mach, 1978, p. 11). This con

junctive management of surface and groundwater has been recognized and 

sanctioned by the courts of New Mexico (Reynolds, 1980). Conjunctive 

management of surface and groundwater is more desirable scientifically 

and has the advantage of simplifying the problems of water management. 

The state engineer, as the sole administrator for water 

resources management in New Mexico, administers the permit and license 

system under which water is allocated. "His role as chief administrator 

requires that he makes rules and regulations" (Clark, 1964, p. 29). New 

Mexico is one of the few states in the United States in which the state 

has established a very strong proprietary interest in water resources. 

With respect to state ownership of water, the state has simply 

"nationalized" the water resources of the state (Clark, 1964). Further

more, the state has ultimate responsibility for their use. New Mexico 

has created "institutions for the management of groundwater which have 

influenced many other states. . . . Indeed, half of the states of the 

Union have benefitted from New Mexico's institutional pioneering" 
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(Dunbar, 1977, p. 664). While other states were initially reluctant to 

exercise strong state control, New Mexico went ahead to declare all 

water within the state to be public property and proceeded to set up a 

machinery to control the private use of all water resources found within 

the state. 

One of the noteworthy characteristics of the New Mexico model of 

state water institutions is that the general framework of the adminis

trative system has not changed significantly since it was first intro

duced. "Except for the abolition of the Board of Water Commissioners in 

1923, which concentrated more responsibility and power in the State 

Engineer, the changes made since 1907 have been largely technical 

improvements, with little basic change in policy" (Clark, 1964, p. 17). 

This general framework has been described as being more suited to an 

arid environment (Dunbar, 1977) and has inspired other states in 

reshaping their water institutions (Dunbar, 1977; State Planning Office, 

1967; Reynolds, 1980). The re-organization of the state water institu

tions of Arizona in 1980 reflects a shift towards New Mexico's state 

model in several respects. Notable is the creation of a state Depart

ment of Water Resources under the authority of a water "czar," equiva

lent to the state engineer in New Mexico. 

Besides the state engineer and the Water Resources Division, 

there are other state agencies with administrative responsibility for 

such aspects of water resources management as pollution control and bond 

financing for local districts. Individuals, private and public organi

zations who apply for permits to appropriate and use water are subject 

to the authority of the state engineer. In the case of formal 
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organizations, the state has passed legislation governing their forma

tion, structure, and subsequent operations. In summary, we have a 

highly centralized, state-controlled system of water resources adminis

tration ia New Mexico. 



CHAPTER 8 

COMPARISONS BETWEEN WATER RESOURCES ADMINISTRATION 

IN THE UNITED STATES AND NIGERIA 

8.1 Philosophical Bases for Water 
Resources Administration 

Water resources administration is concerned with the formulation 

and execution of strategies to implement water policy. In the United 

States, water resources administration is not the monopoly of any one 

group or level of government. Instead, it is a cooperative effort among 

three levels of government and private individuals. At the federal 

level, broad water policies are formulated and assistance is provided to 

the states in the execution of their various water programs. The state 

level is actually where most of the planning, development, and regula

tion of water use is accomplished. Implementation of water policies is 

carried out at the local level, which is also the focus of the delivery 

of water services having the greatest impact on the economic and social 

well-being of the"people. There is a separate branch of government at 

this level as far as water resources administration is concerned, per

haps a fourth level of government, which is responsible for the provi

sion or delivery of essential water services to consumers. This is the 

special water district organization. Special districts are organized to 

deal with specific public problems by the immediately affected interests 

rather than adapt the county, town, or city local governments. They are 
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used to fill governmental vacuums (Smith, 1956). The growth of special 

districts represents an attempt to solve pressing social problems which 

cannot be adequately handled through the regular government machinery 

(International Union of Local Authorities, 1961). These special water 

districts — irrigation, reclamation, flood control, water supply, and 

others — are the ultimate agencies responsible for the development and 

administration of water resources in the United States, performing the 

important task of provision of essential water services. 

The situation in Nigeria and most developing countries is char

acterized by the domination of the whole field of water resources admin

istration by one level of government, usually the federal or national 

government. This failure to assume functional roles by lower levels of 

government means that the focus of the solution is far removed from the 

locus of the water resources problems. This is one of the root causes 

of ineffective administration of water resources found in developing 

countries. The result of this state of affairs is most obvious at the 

local level where provision of crucial water services is either non

existent or grossly inadequate. However, this outcome should not be 

surprising since existing political or governmental units are best 

suited for performing general, non-specific water functions such as 

rule making, policy making, decision making, and provision or allocation 

of funds for projects and programs. They are ill-suited for specific 

functions associated with providing the myriad of water services which 

require technical expertise and different skills from those successfully 

applied in partisan politics or government. Consequently, specific 
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water problems are never resolved by these bodies while the quality of 

water service delivery at the local level remains undesirable. 

The greatest impact on the welfare of the people occurs at the 

level of service delivery and it is also here that we have the weakest 

institutional arrangements for dealing with water problems in developing 

countries. It has already been noted that, in the United States, 

special districts were organized to deal with specific public problems 

by the immediately affected interests rather than adapting the existing 

local government structure. The equivalent organization to the special 

water districts is non-existent in Nigeria and, at best, not properly 

constituted in other developing countries. 

At this point, before recommending the adoption of a counterpart 

special water district organization capable of service delivery for 

developing countries, it is appropriate to comment on certain unprogres-

sive and non-productive tendencies on the part of developing countries. 

One tendency is to repeat an experiment which has failed or which has 

been proved futile in developed countries. This tendency also applies 

to experimenting with concepts or ideas which have been rejected in 

developed countries as unworkable. A corollary tendency is to adapt and 

experiment with an existing workable system adopted from the developed 

countries. In most cases, the working system adopted from the developed 

country is the result of several years of experience and fine-tuning. 

Either tendency on the part of developing countries is usually counter

productive and a recipe for failure. In this regard, it is strongly 

suggested that any attempt to depart from the principles underlying the 

workings of the special water district organization, which has evolved 
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after more than one hundred years of successful operation in the United 

States, can only result in failure if this organizational form is 

adopted by the developing countries. It is with this caution in mind 

that the special water district form of organization is recommended for 

adoption by Nigeria and other developing countries as part of a larger 

framework of water resources administration. The special water dis

tricts organization is a fundamental and integral part of the adminis

tration of water resources in the United States. 

The constitutional role of the federal government of the United 

States in providing for the general welfare has been liberally inter

preted by the courts to allow federal agencies to undertake a variety of 

water projects and programs. Nevertheless, federal policy is one in 

which "the states have primary authority and responsibility for water 

resources" (Martin, 1980, p. 189). This authority has been translated 

by the various states into action programs, including data collection, 

planning, legislation, enactment and enforcement of water laws for water 

resources development and utilization. The states also exercise over

sight functions on agencies and organizations directly involved with 

water resources development and utilization. These governmental organi

zations are distinct from the local city or county government. 

Apart from policy considerations of the functional roles of each 

level of government, another very important facet.of water resources 

administration in the United States is the system of water rights and 

water law which facilitates the execution of water policy. This system 

establishes rights to water and water use and serves as a basis to 

resolve conflicts among water users. Water law also serves to regulate 
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or influence the conduct of water organizations to conform to policy. 

The role of water law in the allocation and development of water in the 

Colorado River Basin has already been discussed. If properly written 

and enforced, the law can play a significant role in the judicious 

development and conservation of water resources. However, the law, in 

some of the states in the western part of the United States has tended 

to promote overdevelopment rather than conservation of scarce water 

resources. This situation is being remedied by proposed changes in the 

law in the various states. Nevertheless, the law exists to guide water 

development in the United States. 

In comparison, Nigeria does not have an identifiable system of 

water rights and law to guide its water development efforts. Thus, 

coupled with the absence of a stated water policy, it becomes very 

difficult, if not impossible, to determine in what direction the water 

development efforts of the various governments is supposed to go. The 

federal government of Nigeria has been studying a draft national water 

legislation submitted by the country's Hydrological Technical Committee 

(Ayoade, 1975a), but up until the present no water law has been passed. 

Also, during the course of this author's investigation, it was found 

that the national water legislation was being produced without input 

from the public whose welfare will be directly affected by the law. 

This can only diminish the chances of acceptance and applicability of 

the law. One other finding is that a uniform law is being prepared for 

the whole country. Since the physical, hydrological, economical, and 

even cultural conditions are not the same throughout the whole country, 

it is difficult to see how a uniform national water legislation can 
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optimally address the situation in the different areas of the country. 

Many of the developing countries face similar problems as Nigeria. 

Rather than develop appropriate rules or legislation to deal with the 

different areas, they tend to look for all-encompassing regulations in 

the name of national unity and uniform or even development of all areas 

of the country. The result can be predicted to be a law which will be 

so general as to have little effective practical application anywhere in 

the country. 

Another fundamental element of the administration and management 

of water resources in the United States implied in the previous para

graph is the role of citizen participation in the exercise. "Natural 

resource management from the first to the final analysis is a decision

making process where optimal solutions regarding the manner, timing and 

allocation of resource use are sought within the economic, political, 

social and institutional framework afforded by a given culture at any 

particular time" (Bradley, 1973, p. 289), A study of the dynamics of 

the "decision-making process" in the developed and developing countries 

reveals a fundamental difference in approaches: 

In some countries, laws and traditions tend to place the major 
responsibility for planning and policy-making in the hands of 
elected officials and their technical advisors. In such cases 
interest groups and the public at large do not expect or demand 
any role in the process. In other countries, such as Britain, 
the United States, and Canada, public participation is either 
accepted in principle or required by law. (Sewell, 1974, 
p. 271) 

Although Sewell (.1974) did not list the countries where the public is 

excluded from the decision-making process, by and large, these are the 

developing countries. However, it is not correct, as Sewell (1974) 
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stated, that the public at large in these countries does not expect or 

demand any role in the decision-making process. Far from this, the 

problem is the lack of avenues through which the public can express its 

demands or articulate its preferences in the decision-making process. 

The only avenues open — which they do take rather frequently — are 

violent demonstrations and rioting against decisions arrived at without 

their participation (National Concord, 1980). Of course, such "partici

pation" in the decision-making process is generally counterproductive 

for both the people and decision makers in government alike. 

The present climate — popular exclusion from participation in 

the democratic process — is in part the legacy of a colonial heritage 

in which the people were largely excluded from the decision-making and 

administrative processes. It is also derived in part from the inability 

or unwillingness of the successive Nigerian officials since independence 

to recognize the constructive role that mass citizen participation can 

play in water resources administration. The lack of citizen participa

tion has also been recognized as a contributing factor in the failure of 

water programs in developing countries. "Policies and projects have 

sometimes failed in the past because planners and policy-makers have not 

accurately assessed public preferences" (Sewell, 1974, p. 248). In 

order to ensure greater success for their water development programs, 

Nigeria and other developing countries must incorporate the affected 

public into the decision-making process. It is suggested that the 

present philosophy of a "tops-down approach under the management of 

urban technocrats" (Biswas, 1981, p. 165) in water resources 
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administration should be replaced by a "bottoms-up" approach involving 

both the urban and rural populations. 

8.2 Water Rights and Water Law 

Water rights and water law play a significant role in the 

development of water resources in the United States. Water law is the 

foundation of water management in the United States (Radosevich, 1980). 

Legal precepts underlie the forces which have shaped the trajectory of 

water resources development in the United States (Vlachos and Hendrichs, 

1977). Since the federal government of the United States maintains a 

policy of delegating primary authority and responsibility for water 

resources administration to the various states (Martin, 1980), it is at 

the state level that water rights and water law — the bases of the 

responsibility of the states in water resources — are established. As 

long as there was enough water to satisfy the demand, each user simply 

took what was needed. As water became scarce, conflicts among users 

inevitably arose as each user sought to protect his vested interests in 

the resource. The era of self-created rights gave way to administrative 

law as a means of defining and enforcing water rights and water law 

(Trelease, 1980). This development has had a profound impact on the way 

water resources came to be administered throughout the United States: 

What emerged was the desire on the part of the users to 
develop a set of rules and standards to govern the orderly use 
of a valuable resource, utilizing the most socially acceptable 
tool to implement their objectives. . . . 

The result is a federated system of water law in the United 
States in keeping with our constitutional philosophy of separate 
state and federal powers, . , . 
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At the state level, each state was entitled to adopt its own 
system of water law over waters arising within its jurisdiction 
but not to conflict with federal laws. As local customs 
developed and states were formed, each state adopted its own 
particular system of water law. Consequently, there are signif
icant variations for quantity control of surface and ground 
waters among the states. State water quality control laws are 
more uniform, however, and follow the pattern set by federal 
legislation. 

The evolution of state water quantity laws was simple and 
direct. These laws are a consequence of geoclimatic conditions, 
source of supply, and need and reflect the varying states of 
technology that existed at the time that pressure was exerted on 
the resource. (Radosevich, 1980, pp. 252-256) 

As we have seen in Chapter 7, two doctrines underlie the system 

of water rights law in the various states. One is the doctrine of prior 

appropriation, and the other is the doctrine of riparian rights. These 

two doctrines arise from different approaches to the allocation of water 

in different geoclimatic conditions. The eastern states mostly adopt 

riparian rights, while the western states mostly apply prior appropria

tion concepts. Some states apply both doctrines because of historical 

circumstances. The body of water law is different in each state, with 

no two states having identical systems of water laws. This situation is 

a consequence of the different hydrological regimes as well as the 

legislative and judicial interpretation of the applicability of the doc

trine or doctrines adopted to their particular state environment. 

As far as Nigeria is concerned, there is nothing to compare with 

the United States on the question of state development of water rights 

and the administration of water law. Water law in the United States is 

operated as a "federal" system with a delineation of jurisdiction over 

water law at the national, state, and local government levels. This is 

in contrast to the "national" system of water law found in developing 
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countries such as Mexico, in which the central government has complete 

jurisdiction over the resource and delegates authority to states or 

provinces for limited control (Radosevich, 1978). The advantage of a 

federated system over a national system of water law is that the federal 

system permits the incorporation of locational differences in hydro-

logical regimes and the stage of economic development in the law. A 

federal system also allows the states to adapt the law which they for

mulate to localized changing conditions. The national system which 

Nigeria seems to be ready to adopt (Ayoade, 1975a) is not recommended 

because of these limitations. Water quality standards present different 

problems from water quantity or use decisions and appropriately the 

United States sets uniform standards at the federal level for all the 

states, and relies on state organizations for their implementation. 

8.3 Organization for Water Development 

8.3.1 Federal Administrative 
Organization 

In the United States, major subdivisions of the federal govern

ment are usually based on major purposes or functions, with each admin

istrative organization or agency specializing in one or a few major 

functions. The existing federal agencies having partial responsibil

ities for water resources development are shown in Figure 5.2 (p. 55). 

An analogous administrative organization for water resources development 

in Nigeria is shown in Figure 3.1 (p. 18). A proposal to consolidate 

all natural resources activities in £he United States into one major 

department, submitted by President Carter in 1979 (Figure 5.1, p. 52), 
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was not passed by Congress. A similar proposal for an integrated system 

of natural resources research in Nigeria (Figure 8.1) was never adopted. 

At the federal level of organization, it would be expected that 

the water resources responsibilities of the administrative organizations 

in the United States and Nigeria would be comparable, since they have 

identical social objectives of national welfare. The two federal 

responsibilities are, in fact, comparable; both federal level organiza

tions are responsible for national water planning, development, data 

collection, research, and financial assistance to the states. The com

parison ends here, however. While federal agencies in the United States 

have the capabilities and do perform the technical aspects of their 

responsibilities, the counterpart federal agencies in Nigeria generally 

do not perform similar technical functions. Where the federal agencies 

in Nigeria possess the technical capabilities in terms of trained per

sonnel, they are not adequately provided with the necessary funds to 

carry out their responsibilities. This is the situation with respect to 

basic data collection for which the necessary manpower exist, but due to 

lack of adequate funding a meaningful data collection program does not 

exist. Consequently, national water planning in Nigeria, in the absence 

of reliable data, is a fictitious exercise. Federal level administra

tive organizations in Nigeria and other developing countries do not 

exhibit the professionalism of their counterparts in the United States. 

The situation can only be improved by recruiting and rewarding local 

professionals on a scale comparable to what foreign professionals earn 

on ad hoc assignments in these countries. 
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Whereas there is a high degree of delegation of functions to the 

states in the United States, federal agencies in Nigeria tend to reserve 

most functions to themselves. Consequently, federal agencies in Nigeria 

are overburdened and are able to pay adequate attention to only a few of 

their many self-imposed tasks and responsibilities. This situation can 

be remedied by delegating responsibilities to lower level administrative 

agencies in order to be more effective. 

The fiscal policy of the Nigerian government is to pay for every 

water resource development project, including operations and maintenance 

costs, although this aspect is not always given the due consideration it 

deserves. This policy results in undue dependence on one source of 

revenue for the performance of these projects. A desirable goal of 

efficiency is not attainable under these circumstances, since benefi

ciaries are not required to pay the true costs of these projects. In 

these circumstances, it is difficult to measure and compare the benefits 

and costs of the projects. The policy in the United States calls for 

cost-sharing between the federal government and the beneficiaries of 

federally funded projects, such that, at the very least, the operating 

and maintenance costs are paid by the beneficiaries. There is a recent 

proposal to require, beneficiaries to pay back all the cost of a given 

water project in the United States, including capital costs, in order to 

ensure that the amount of investment reflects the true preferences of 

the beneficiaries and that the benefits exceed the costs, or that the 

beneficiaries are willing to pay and bear full costs. The fiscal per

formance of water projects in Nigeria can be improved considerably if 

project beneficiaries are required to pay the true project costs. 
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The Water Resources Council of the United States is composed of 

all the secretaries of the various departments with some responsibility 

for water development and is charged with coordinating water resource 

development activities. Although a similar body does not exist in 

Nigeria, such coordination is expected to be provided by the federal 

Ministry of Water Resources, in addition to its normal functions of 

overall responsibilities for water resources development throughout the 

country. The task of coordination should be given to a separate body 

not concerned with development efforts, to provide an unbiased perspec

tive to the direction in which development is heading. 

8.3.2 Federal-Regional Administrative 
Organization 

The Tennessee Valley Authority (TVA) is the only exception to 

the specialized agency administrative organization for water resources 

development at the federal level in the United States. The TVA was set 

up as an autonomous, multipurpose, federal agency to operate on the 

watershed of the Tennessee River (Figure 8.2). The TVA form of organi

zation has not been duplicated on the other watersheds in the United 

States. "To cover the country with carrying on an action program as 

broad as that of the TVA would be to create very difficult problems of 

coordination with the regular functional departments of the federal 

government" (Pritchett, 1943, p. 247). In contrast, the federal govern

ment of Nigeria has proceeded to establish regional River Basin Develop

ment Authorities (RBDAs) on every river basin in the country, side-by-

side with the existing regular departments. This has created problems 

of conflicting jurisdiction, and has duplicated functions for the RBDAs 
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which were formerly performed by the existing ministries. These dupli

cations are wasteful. The water functions of each agency will have to 

be redefined and spelled out in order to minimize jurisdictional con

flicts among the various organizations. Each organization must be given 

a clear purpose and a set of responsibilities. Their functions should 

complement rather than compete with each other. 

The Act establishing the TVA in the United States (Tennessee 

Valley Authority Act, 1933) and the decrees establishing the RBDAs in 

Nigeria (Federal Military Government, 1976a, 1976b) have been compared 

and found to be radically different documents. The RBDAs in Nigeria do 

not conform to the TVA model in all the areas examined (Table 8.1). 

This finding is, indeed, surprising because the RBDAs were expected to 

be patterned after the TVA (Adeniyi, 1976) and are generally expected to 

perform along the lines of the TVA. This is an example of the tendency 

discussed earlier of developing countries expecting the same results and 

performance from a local agency similar in form but different in struc

ture or organizational set-up from the successful model in a developed 

country on which it is based. Any resemblance of the existing RBDAs in 

Nigeria to the TVA in the United States is purely formal as reference to 

Table 8,1 will clearly show. Really, there is nothing to compare 

between the two organizations, only contrasts. There is no basis to 

expect that the RBDAs of Nigeria will duplicate the successful perfor

mance of the TVA of the United States, although this is what the govern

ment expects of them, unless they are modified and structured to operate 

along the lines of the TVA. The RBDA organizational type, long on 

political control and short on professional control and corporate 



Table 8.1 Comparison of Some Provisions of the TVA Act (United States) with the RBDA Decrees 
(Nigeria). 

TVA Act (United States) RBDA Decrees (Nigeria) 

Area of operations 
2 

Tennessee watershed; 42,000 mi ; 
power to adjacent areas 

Average 35,000 mi ; range 2,000-
60,000 mi2 to approximate water
shed; redefined by original state 
boundaries 

Federal controls Report to President and Congress Report to Federal Ministry of Water 
Resources 

State controls None Provision for state representative 
on board of directors 

Composition of board Three-man; full-time 
of directors 

Terms of directors Nine-year, staggered terms; con
tinuous board 

Statutory powers of 
board 

Professional ability 
of organization 

Policy formulation and execution 

Collect data, plan and execute plans; 
manage projects built by employees 

Ten-man; part-time 

Batch appointment and removal 
wholesale replacement of board; 
lacks continuity 

Lacks statutory powers to formulate 
policy; lacks executive 
capabilities 

Does not collect data, plan or exe
cute plans; lacks management of 
projects 



Table 8.1 — Continued. 

Mode of operations 

Advisory council to 
board of directors 

Fund sources 

TVA Act (United States) 

Direct execution by TVA employees and 
through local affiliates; grass-roots 
organization 

None 

Congressional appropriations, bonds, 
and revenue-producing operations 

RBDA Decrees (Nigeria) 

Execution of all functions by con
tract to outside firms; no local 
affiliates 

Up to 21-man advisory panel; 
political appointees 

Federal government appropriations; 
no bonds; no provisions to derive 
revenue from operations 
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management, was considered and rejected during the fifteen years of 

legislative debate in the United States Congress preceding the enactment 

of the TVA Act (Huxley, 1943; Pritchett, 1943). This author is not 

aware of the existence or operation of this model form in any of the 

developed countries. 

The TVA Act is the product of over fifteen years of debate in 

the Congress of the United States during the tenure of three Presidents 

(Hodge, 1938). During this period, several organizational structures 

were considered for the TVA before deciding on the final form. In the 

end, it was decided to establish a three-man, full-time board of 

directors to run an organization which was conceived by President 

Roosevelt as a public "corporation clothed with the power of government 

but possessed of the flexibility and initiative of a private enterprise" 

(Pritchett, 1943, p. 62). The board of the TVA is given full authority 

to conduct the affairs of the corporation, including formulation of 

policy and execution of policy to meet the objective of regional 

development in its area of operations. The board is to report directly 

to the President and Congress, The TVA is not subject to any control by 

the states in its area of operations. Also, there are no state repre

sentatives on the board of directors of the TVA. 

In contrast, the RBDA decrees were promulgated by the Federal 

Military Government of Nigeria almost overnight with no prior informa

tion or consultation with any legislative or deliberative body. 

Although the TVA had been in existence for over forty years by the time 

the decrees establishing the RBDAs in Nigeria were handed down in 1976, 

the government of Nigeria did not seem to have been influenced by the 
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organizational structure of the TVA or by its mode of operations which 

was already internationally acclaimed (Finer, 1944; Oliver, 1967). The 

board of directors of each RBDA in Nigeria is composed of up to ten 

members, including representatives of the states within the particular 

river basin. Other members of the board are political appointees of the 

President. The RBDAs lack statutory powers to formulate policy and 

neither currently possess nor seem to be interested in acquiring the 

executive capacity necessary to carry out any of the technical aspects 

of the tasks assigned to them. The information gathered from reports of 

consultants and the few annual reports of some EBDAs which were avail

able in the library of the federal Ministry of Water Resources in Lagos 

reveals that the activities of the RBDAs are limited to: initiation of 

tenders, approval of bids, and award of contracts for practically all 

aspects of water resources development undertaken to date (see 

Appendix A). These include pre-feasibility studies, feasibility 

studies, further feasibility studies (as described in some progress 

reports), design, construction, and even supervision of construction 

work. The RBDAs also expect to sign contracts with expatriate firms for 

the management of these projects once they are constructed and in 

operation. 

After considering the mandate of the RBDAs and their present 

mode of operations in the light of the mode of operations of the TVA 

outlined in Chapter 6, the necessity for the continued existence of the 

RBDAs is doubtful. The activities which they now perform — approval 

of contracts for virtually all types of work — could easily be per

formed by slightly beefing up some departments in existing ministries, 
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with a considerable savings to government, rather than creating a whole 

new bureaucracy. 

One area in which the RBDAs differ radically from the TVA is in 

the term of members of the board of directors. The TVA provides for 

three persons on the board, each serving a term of nine years. On the 

initial board, one member was appointed to a full nine-year term. The 

other two members were appointed to initial terms of six and three 

years, respectively. This means that a new board member is appointed 

every three years. This staggered term allows the affairs of the board 

to be conducted continuously without interruption. On the other hand, 

board members of the RBDAs are appointed and removed wholesale. During 

the intervening period before the appointment of another board, care

taker committees may be established. This batch method of appointing 

directors of a board is disruptive to the continuous functioning of the 

RBDAs. This method of appointment also allows undue political interfer

ence in the functioning of the board. The present method of selection 

of board members should be scrapped in favor of a streamlined, contin

uous method of appointment whereby only one member is replaced periodi

cally after serving out his full term. This recommendation for the 

selection of the board of'directors of the RBDAs should also be consid

ered for adoption in the appointment of members of the board of 

directors of other important public corporations in Nigeria*, such as the 

airways, ports, and petroleum. 
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8.3.3 State Administrative 
Organization 

The delegation of primary authority and responsibility for water 

resources to the state in the United States allows each state the free

dom to adopt devices for water resources administration suited to its 

peculiar circumstances. This ability to adapt water resources adminis

tration to the prevailing hydrological and economic conditions in each 

state is largely absent in Nigeria and other developing countries where 

primary authority for water resources resides at the federal level. 

One might expect the freedom of each state to choose its own 

organizational arrangement to translate into fifty separate organiza

tional arrangements — one for each state — in the United States. How

ever, all state organizational arrangements for water resources develop

ment have similar structural elements. This similarity has been 

attributed to the fact that all the states perform the same three basic 

water functions (Radosevich, 1980). These functions are: 

1. Water quantity control. 

2. Water quality control. 

3. Planning and development of water resources utilization. 

The institutional arrangements for water resources development found 

throughout the United States exhibit similar, general patterns of organ

ization, although no two states have precisely the same structure 

(Ostrom, 1971). The differences can be attributed to adaptations to 

local conditions and the stage of water resources development in each 

state. The relative emphasis that a state gives to each of the three 

functions listed above couple with the stage of water resources 
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development in the individual state to produce the range of organiza

tional arrangement for water resources development which has evolved 

and still exists today in the United States (Figure 8.3): Type 1, basic 

agencies; Type II, independent agencies; and Type III, integrated 

agencies (Radosevich and Skogerboe, 1978). The trend in the evolution 

of state water resources organizational models is towards the integrated 

agency model. 

Each state legislature in the United States establishes the 

general framework of the law governing the administration of water 

resources. All three basic water functions outlined earlier are per

formed by state agencies within this framework of law. The duties of 

the state agency responsible for water quantity control include: 

1. Water allocation for use under a water right. 

2. Adjudication of water rights (permits, licenses, or decrees). 

3. Distribution of water according to the priorities of right. 

4. General administration and enforcement of the law. 

Specific tasks include the collection of data relevant to successful 

implementation of their responsibilities, assessment of water resources 

potential, monitoring of water use, and enforcement of rules and regula

tions adopted or formulated by the agency, policy board, or commission 

set up by the agency. 

Water quality control function has traditionally been conducted 

as part of the Public Health Service outside of the mainstream of 

general water administration. Under current re-organizations, however, 

responsibility for this activity has shifted to a state agency with 

overall responsibility and authority for water resources administration. 
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Arizona still maintains this function in the Department of Health 

Services (Figures 8.4 and 8.5), while New Mexico carries out this func

tion in an autonomous Environmental Improvement Agency (Figures 8.6 

and 8.7). Under California's integrated agency model, this function is 

carried out within the Resources Agency (Figure 8.8). Specific tasks 

include development and implementation of programs for the prevention or 

abatement of water pollution to protect water quality, establishment and 

enforcement of water quality standards along federal guidelines, and 

investigations of sources of pollution. 

When the original water quantity and quality agencies were 

created, there was no focus on water planning and development at the 

state level (Radosevich and Skogerboe, 1978). However, as the scale of 

water development increased, the need for some kind of planning activity 

at the state level became obvious. Specific duties include preparation 

of water plans for the state, or portions thereof, including entire 

basins or local areas; acquisition and reservation of water rights to 

meet state plans; development, construction, operation, and maintenance 

of large-scale water delivery projects; administration of financial pro

grams for improvement of water services delivery to local areas; and 

regulation of local water agencies. 

Since all the state agencies perform more or less the same water 

functions, the differences in organizational types are partly due to 

different approaches in performing these functions. Three model types 

have been recognized, and within each model type there are variances due 

to subtle differences in the approach to water resources administration 

in the particular state concerned. These variances have been attributed 
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to the degree of interagency cooperation or coordination in discharging 

their water functions (Radosevich and Skogerboe, 1978). 

8.3.3.1 Type I State Model; Basic Agency. Initially, nearly 

all state water organizations belong to this type, with separate 

agencies responsible for water quantity and quality functions. In this 

model, planning and development of water resources at the state level 

are practically non-existent; each individual water user is responsible 

for his own planning and development of water resources. The current 

situation in Nigeria would approximate this basic agency model except 

that water quantity and water quality control functions as defined above 

are not performed at the state level because the whole field of water 

resources in Nigeria is more or less the exclusive prerogative of the 

federal government. 

8.3.3.2 Type II State Model; Independent Agency. Most of the 

state water organizations in the United States fall into this category. 

Usually, there are distinct or independent agencies performing each of 

the three major water functions at the state level. The degree to which 

these agencies interact in the discharge of their duties can be used as 

a basis for further classification into: 

1. Type Ila: with no coordination and limited cooperation among 

the agencies; similar to Type I. 

2. Type lib: with some form of liaison or informal cooperation 

among agencies. 



236 

3. Type lie: characterized by formal coordination among functional 

agencies. This is generally achieved by the establishment of 

standing committees, commissions, or interagency boards. 

The Type lie model would be an ideal starting point for the 

states in Nigeria if the federal government delegates "primary responsi

bility and authority" to the states for the administration of water 

resources within the states. 

8.3.3.3 Type III State Model: Integrated Agency. The inte

grated administration of all water functions under one agency is found 

in only two states in the United States: California and Washington. 

These two states have actually re-organized to integrate all natural 

resources control— Type Ilia, California (Figure 8.8) — or the major 

resources activities as they affect the environment — Type Illb, 

Washington (Figure 8.9) — under one administrative agency with subdivi

sions or departments for water resources (Radosevich and Skogerboe, 

1978), The tendency or trend in state administrative organization is 

towards integration of all water functions and ultimately all resources 

management into one umbrella agency as the cross-impact on the develop

ment of resources on each other and on the environment generates 

unwanted consequences. 

The River Basin Development Authorities (BBDAs) in Nigeria seem 

to have some of the attributes of an integrated resources agency. How

ever, they are not organized on a state basis and are presently con

cerned with irrigation projects only. Should they engage in more func

tions, a re-organization along state lines might be considered in order 
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to streamline the present cumbersome multi-state representation on the 

governing board of each RBDA. Alternatively, they can also be 

re-organized along the TVA model if they are going to continue to oper

ate over an entire river basin. Further argument for these recommenda

tions will be pursued in subsequent chapters. 

8.3.4 Local Agencies and Special 
District Organization 

Water resources administrative activity at the local level in 

the United States is primarily devoted to the provision of essential 

water services, municipal water supply, irrigation water supply, fire 

protection services, and other crucial water services. The United 

States has had a very high level of performance as far as delivery of 

essential water services is concerned, while Nigeria and other 

developing countries are characterized by a very low level of perfor

mance in the delivery of essential services. Consequently, the greatest 

contrast in water resources administration between the United States and 

Nigeria exists at this level. There is no doubt that this is also the 

level where the greatest positive impact on the welfare of the people of 

Nigeria can be achieved if the necessary correctives are applied. This 

will be the focus of the rest of this dissertation. 

In Nigeria, there is a dearth of organizations dedicated to the 

provision of essential water services to potential users. The situation 

in the United States is different, "In addition to the organizational 

structures of state government for water administration, there also 

evolved in the [United States] organizations representing the interests 

of water users" (Radosevich, 1978, p. 279). Although some of these 
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organizations are established under state law, they are, nevertheless, 

locally constituted water institutions exercising authority on behalf of 

the state. Decision making in these organizations, whether established 

by the state or through the alternative procedure of citizen initiative, 

is performed by locally elected persons. In addition, they operate dis

tinctly from the local government provided by the city or county. 

In Nigeria, the organizations charged with the provision of 

essential water services are hardly distinguishable from local government 

bodies or even state governing bodies. In particular, urban water 

supply in the big towns and cities in Nigeria is an extension of state 

activity with no local ties. Their activity is not extended to rural 

areas. 

The role of the special district organization in water resources 

administration in the United States has been discussed in previous 

chapters. Its recommendation and appeal lie in the fact that this is a 

unique organization specifically designed to fulfill needs which would 

not be fulfilled by the normal machinery of local government and admin

istration (Smith, 1956; International Union of Local Authorities, 1961). 

Reforms in water resources administration in Nigeria and other 

developing countries ought to recognize this as fact. This will lead to 

the establishment of "bottoms up" organizations in the development of 

water resources crucial to the provision of essential water services. 
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8.4 Relevance of United States Experience in 
Water Resources Administration for Nigeria 

and Other Developing Countries 

The objective of this study is to develop alternative institu

tional models of water resources administration for Nigeria and other 

developing countries. Thus far, we have analyzed and compared water 

institutions as well as water resources administration in the United 

States and Nigeria. Since the performance of the institutions in the 

United States is vastly superior to those in Nigeria and other 

developing countries, the question of the relevance of the experience of 

the United States in water resources administration for developing 

countries logically arises. 

There are several reasons why the experience of the United 

States is relevant to the developing countries. The water industry in 

the United States has been credited with a high level of productivity: 

When much of the world cries out in want, institutional arrange
ments which are capable of a high level of productivity can be 
viewed as important assets in American life. The basic struc
ture of the American water industry should not be radically 
altered. Relatively small, but important, changes can, however, 
be expected to bring distinct improvements in its performance. 
(Ostrom, 1971, p. vi) 

Developing countries admire and aspire to achieve the results obtained 

in the United States' water industry. However, they do not always 

strive to adopt the methods or the basic principles of water resources 

administration by which the United States has achieved its admittedly 

excellent results. This is a large part of the reason for the failure 

of developing countries to make meaningful progress towards effective 

and efficient administration of their natural resources, including water 

resources. It is recommended that not only the form but the structure 



and mode of operations of these institutional arrangements be adopted in 

order for the developing countries to improve on their water resources 

administration. 

The United States has had a long and diversified history of 

water resources development and administration. The people of the 

United States, at least in the Tennessee Valley region, have also exper

ienced conditions similar to what the peoples of the developing 

countries are experiencing today. Prior to the establishment of the 

Tennessee Valley Authority, the farmers living in the region "originally 

of excellent British stock . . . practiced shifting cultivation of the 

type usually associated with primitive African tribes. . . . Throughout 

most'of the region debilitating diseases like malaria and hookworm were 

common" (Huxley, 1943, p, 10). The virtual elimination of. diseases such 

as typhoid fever, amoebic dysentery, infectious hepatitis, and schisto

somiasis, to mention a few water-related diseases, has been attributed 

to successfully administered community water supply and wastewater dis

posal programs (Figure 8.10). These diseases have now earned the name 

"tropical," a region in which most of the developing countries are con

centrated today. 

Not too long ago all of these diseases plagued the United 
States, and all are, in part, waterborne. Today many of the 
diseases are relegated to the classification "tropical" — truly 
a misnomer, as these so-called "tropical" diseases at one time 
were prevalent in cold as well as hot climates. They have not, 
in fact, disappeared from the western world, but have been con
trolled by environmental sanitary measures, such as water puri
fication. When these measures are relaxed, the diseases recur. 
(Wolman, 1969, p. 222) 

The problem of poor health is important because of "the detri

mental effect on the productivity of workers and the fact that it 
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in Number of Community Water Supplies in the United States. 
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diverts funds from other developmental efforts" (United Nations, 1970, 

p. 62). The same source also stated (p. 167): 

There is probably no single factor that has a greater effect on 
the health, well-being and development of a community than the 
provision of an ample and convenient supply of good quality 
water. In towns and cities, water supply is recognized as an 
essential service, a basic necessity for industrial and commer
cial processes, vital for the maintenance of public health and 
the prevention of epidemics; without it, street cleaning, water-
borne sewerage, firefighting and many other municipal amenities 
are impossible ... it is significant that at the 1969 World 
Health Assembly, the delegate from one government in Asia esti
mated that waterborne diseases accounted for 40 percent of all 
mortality and 60 percent of all morbidity in his country. 

A study of a cholera epidemic in the Mulanje district of Malawi 

from October 1973 until March 1974 showed a definite correlation between 

water quality and the incidence of cholera (Figure 8.11). Some of the 

villages in the district had pipe-borne water supplied at public stand-

posts. Although the water was not treated, the source areas lie high up 

in the mountains and the water is relatively uncontaminated. The rest of 

the villages in the district reportedly used contaminated surface water. 

From the distribution of cases, one can see the effect of a piped water 

supply. "It is known that some of the cholera victims within the piped 

water supply used stream water because it was closer than the stand-

posts; there were also some imported cases. The difference in the inci

dence of cases observed is striking" (Pineo and Subrahmanyam, 1975, 

p. 7). The results of drinking unsafe water containing pathogens or 

parasites are hidden in the statistics on infant deaths, decreased agri

cultural output, and the burden on the economy of supporting blind or 

crippled victims of preventable water-borne diseases. It has been esti

mated that at any time the number of people suffering from disabling 
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disease due to lack of clean water is not less than 500 million, mostly 

in the less developed countries. In some developed countries, the 

quality of the drinking water has also deteriorated owing to increasing 

chemical and bacteriological pollution not only of surface water, but of 

groundwater sources. 

Water use inevitably leads to wastewater. Unsatisfactory water 

management has much broader economic implications than those generally 

associated with the health aspects of the problem alone, particularly 

with regard to industrial growth, development, and tourism. Satisfac

tory disposal of wastes to some part of the environment where they will 

not constitute a health hazard will, no doubt, contribute to the conser

vation of economic and manpower resources in developing countries. 

The successes and failures, strengths and weaknesses of the sys-

tem of water resources administration which has been operating contin

uously in the United States for over one hundred years have been 

examined and are well-documented. Developing countries, such as 

Nigeria, can learn a great deal from the strategies and tactics of water 

resources administration in the United States. Almost every conceivable 

idea has been tried in the past and what currently obtains is the result 

of a long process of distillation of ideas and practiced procedures. 

Consequently, there is very little room for developing countries to 

experiment with the system of water resources administration which has 

emerged in the United States, at least at this stage of their develop

ment, The theoretical foundations of the system of water resources 

administration operating in the United States will be considered as part 

of the next chapter. 
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The system of water resources administration found in the United 

States should be especially relevant and appropriate for Nigeria for 

another reason. The Federal Republic of Nigeria has adopted a Constitu

tion similar to the Constitution of the United States in the proposed 

structure of federal, state, and local governments, their functions and 

relationships (Federal Ministry of Information, 1979). The adoption of 

a system of water resources administration modelled after what obtains 

in the United States should not encounter serious political constraints 

in Nigeria and other developing countries having similar or democrati

cally based constitutions. 



CHAPTER 9 

INSTITUTIONAL MODELS OF WATER RESOURCES ADMINISTRATION: 

THEORETICAL CONSIDERATIONS 

9.1 Mater Resources Administration: From Single-Purpose 
Projects to Institutional Models 

Modern water resources administration is a complex activity. In 

earlier times, the administration of water resources for human welfare 

consisted simply of construction and operation of single-purpose 

projects. "Single-purpose construction is the oldest of water manage

ment strategies and still the most widespread" (White, 1971, p. 15). 

Today, this field of activity has expanded to include virtually all 

decision making with regard to the use of water resources: formulation 

of water law and definition of water rights, regulation of activities of 

the individuals and agencies involved in planning and development of 

water resources, as well as data collection, research, and conservation 

of water resources. 

Water resources administration comprises a collectivity of func
tions or activities: collection of basic data; research; 
planning; design and construction of reservoirs, related works, 
and other facilities and measures; operation of reservoirs, 
treatment plants, power plants, well fields, and ground water 
recharge facilities; establishing, promulgating, and enforcing 
water quality standards; water quality monitoring; controlling 
water withdrawals and waste discharges when and where necessary; 
operating flood warning networks; establishing, promulgating, 
and establishing ordinances for the zoning of flood plains; 
managing vegetation for water yield; and so on. This listing is 
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not all inclusive. Nor are all of these functions necessarily 
relevant in any one area at any point in time. (Bower, 1963, 
p. 215) 

As we approach full development of water resources, it becomes 

increasingly more difficult to identify the limits of the activities 

circumscribed by water resources administration. 

Water is at the central focus of man's interactions with the 

natural environment in modern water resources administration. In most 

cases, exclusively private actions have given way to some combination of 

private and public actions as the scale of development of water 

resources has increased beyond the capacity of private individuals to 

cope with. Both private and public organizations are set up to perform 

various water functions or administer water projects. In the United 

States, the development of water resources to promote human welfare and 

economic growth has progressed from the construction, operations, and 

management of single-purpose projects by private individuals through 

public management of single-purpose projects to the recent strategy of 

merging multiple purposes and multiple means in the attainment of water 

development objectives (.White, 1971). Although plans, projects, and 

organizations all contribute to water resources administration, in order 

to get a proper understanding of the essence of water resources admin

istration, one must look beyond these elements and study the larger 

institutional picture of which they form a part. "To understand how 

water is managed one must understand water institutions (Vlachos and 

Hendrichs, 1977, p. 58). This is part of the rationale for the approach 

adopted in this study. 
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The term "institution" has been used and defined in various 

ways. Although the emphasis in this dissertation is on the meaning of 

the term when applied to the development process, several meanings may 

still be attached to the term. "While a single, all-purpose definition 

of institution would be convenient, it does not exist, and the litera

ture is not mature enough for its formulation at this time. At best, 

several common threads run through some of the definitions" (Blase, 

1974, p. 261). Most definitions recognize the strategic role that 

institutions can play in the development process. A critical thread 

running through these various definitions recognizes the relative con

tributions of organizations and institutions to the twin problems of 

economic growth and economic development. A further distinction between 

economic growth and economic development is necessary in order to, dis

tinguish between organizations and institutions as instruments of 

developmental change. 

Economic growth is a state of increase in the national product, 
without reference to income distribution. Per capita economic 
growth occurs when the percentage increase in national product 
is greater than the percentage increase in population. Economic 
development, on the other hand, is economic growth combined with 
the nurture of those culture objects (norms, institutions, and 
values) necessary to make growth continuous. (Powelson, 1972, 
p. 7) 

Organizations can be viewed as technical instruments designed as means 

toward attaining definite goals. They are evaluated on engineering 

criteria and are expendable. On the other hand, although institutions 

can be partly engineered, they also have a natural dimension. They are 

products of interaction and adaptation, becoming receptacles of group 

idealism, and are less readily expendable (Selznick, 1957). This 
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distinction is crucial in understanding the failure of past attempts at 

promoting development in the developing countries where past and even 

present efforts have concentrated on preparation of plans, identifica

tion of projects, and introduction of new organizations (most of which 

preserve their alien identities in the new environment) for the develop

ment process, without restructuring the institutional framework within 

which development is expected to occur. 

The importance of institutions to the development process in 

developing countries has not received adequate emphasis, to the detri

ment of developing countries. It was always assumed that organizations 

imported from developed countries, together with off-the-shelf plans and 

projects administered by foreign experts outside of an indigenous insti

tutional framework, would result in development. This has not proved to 

be the case. When the foreigners leave, even though the organizations 

and plans are left behind, the development process grinds to a halt. 

One of the most unfortunate residues from colonialism in 
developing countries is the fact that colonial institutions 
often came to be valued for their own sakes, to be seen as 
having some intrinsic value which raised them above the chal
lenge of assessment in terms of their usefulness in fulfilling 
social purposes. Once an institution is so viewed, attempts to 
alter it become singularly difficult. The near-mystical sense 
of intrinsic value which has been generated precludes a call 
upon rational bases for change, and outmoded institutions 
remain as barriers to development. (Hanson, 1968, p. 305) 

A critical criterion in the assessment of institutions as positive 

agents of development should be their relevance to the host society in 

attaining the goals of society rather than any intrinsic merits which 

may be attributed to the institutions themselves. Consequently, an 

institution should be viewed as "an organization which incorporates, 
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fosters, and protects normative relationships and action patterns and 

performs functions and services which are valued in the environment. 

Thus, while all institutions are organizations of some type, not all 

organizations are institutions" (Esman and Bruhns, 1965, p. 5). The 

irrelevance of existing institutions in developing countries for water 

resources administration stems largely from the fact that they are 

incapable of performing functions and services which are valued in their 

environment. This would suggest that re-assessment and restructuring of 

existing institutions are in order. 

In recent years, another approach to the development problem 

based on the institution-building perspective pioneered by Esman (1967) 

has been developed (Figure 9.1) and applied by several authors. The 

conceptual framework has been applied to development of educational 

institutions (Hanson, 1968; Blaise and Rodriguez, 1968; Siffin, 1967; 

Blase, 1974) and agricultural development (Cochraine, 1972; Miller, 

1972) in developing countries. Harrigan (1968) also applied the 

institution-building framework in an analysis of community service 

development in the British Virgin Islands. The failure of the service 

after only two years of operation is attributed to the fact that it did 

not become sufficiently institutionalized in its host environment. The 

institution-building perspective is also relevant for understanding 

water resources administration in developing countries and the approach 

will be illustrated in this chapter in developing institutional models 

of water resources administration. The institutional approach to the 

study of water resources administration emphasizes not just functions 

but also methods; not only what is being done, but how these functions 



INSTITUTIONAL VARIABLES 
(Internal) 

Leadership: The group of persons who 
direct the institution's internal 
operations and manage its relations 
with the external environment. 

Doctrine'. The expression of the insti
tution's major purposes, objectives 
and methods of operations. 

Program'. The activities performed by 
the institution in producing and 
delivering outputs of goods and 
services. 

Resources'. The physical, financial, 
personnel, informational, and other 
inputs required for the functioning 
of the institution. 

Internal Structure: The technical divi
sion of labor, distribution of 
authority and lines of communication 
within the institution through which 
decisions are taken and action is 
guided and controlled. 

TRANSACTIONS 

Exchanges of goods 
and services, or 
ideas or of power 
and influence. 

LINKAGES 
(External) 

Enabling: Relationships 
with organizations and 
individuals who control 
the allocation of author
ity to operate, or of 
resources. 

Functional: Relationships 
with suppliers and con
sumers, that is, with 
organizations and indi
viduals who provide 
needed inputs or outputs. 

Normative: Relationships 
with organizations and 
individuals who share an 
interest in the social 
purposes of the 
institution. 

Diffuse: Relationships with 
individuals and groups 
not associated with the 
institution. 

Figure 9.1 The Institution-Building Model. — Prom Duncan (1975, p. 4). 



are performed by the various actors and agents involved. The institu

tional models derived in this dissertation will emphasize the structural 

and operational elements which should comprise any program of water 

resources administration. 

Critical analysis of water resources administration in the 

United States has led to the identification of different institutional 

models which could aid efforts at administration of water resources in 

developing countries. "Institutions along with government policies are 

the major variables determining what people do in developing countries. 

They are prime determinants of the course of political, social, and 

economic progress and offer the greatest potential for influencing the 

direction of development" (Bernstein, 1969, p. 6). Institutions found 

in developing countries are notorious for being inadequate either to 

promote development or to provide for the general human welfare 

(Odetola, 1975; Ayoade, 1975a; Carruthers, 1978). It is suggested here 

that developing countries will benefit from an understanding of the 

various institutional models presented in this dissertation which have 

been derived from the fundamental principles of water resources adminis

tration operating in the United States for over two hundred years. "The 

state-of-the-art as developed for water resources planning and manage

ment in the United States and the other developed countries has evolved 

a set of basic principles equally applicable to countries in all stages 

of economic development" (James, 1978, p. 386). It has been noted in 

previous chapters that the United States has passed through stages in 

its development comparable to the stages in which developing countries 

are presently going through. Consequently, developing countries should 
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be able to benefit from an understanding and application of the lessons 

of the experience of the United States to improve water resources admin

istration in developing countries. 

In the next chapter, the models developed in this chapter will 

be applied to Nigeria as an example of developing countries to illus

trate the applicability of the models. These alternative institutional 

models of water resources administration are considered to be more rele

vant to the development process than previous dismal efforts. All 

aspects of administration and of economic development are based on the 

assumption that efforts to control events will produce some greater 

benefits than if the events were not controlled (Ostrom, 1962). Pre

vious attempts at resolving the problem of development in developing 

countries have concentrated emphasis on application of technologies. 

The concern with institutional building grew out of a conviction 
that earlier efforts at development-through-organization-
building had failed because they were insufficiently rational. 
They had concentrated on the transfer of organizational struc
tures to new environments, or had aimed at establishing techno
logical competence without concern for the organizational-
environment context in which that competence would have to 
function. (Siffin, 1972, p. 129) 

There are probably few problems in the developing countries today for 

which the current state of science and technology cannot provide imme

diate solutions, especially in the fields of water, health, agriculture, 

transportation, and communications. The search for appropriate or 

alternative technology, which by and large is not a search for new tech

nology, supports this view. The frustrations of the search and the 

dismal results of the application of so-called appropriate technology 

and the various .efforts at technology transfer in the past ten or more 
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years towards solving the development problem (of developing countries) 

should have suggested to everyone concerned in these searches and trans

fers that the solution lies elsewhere. 

There is a different perspective to the development problem 

which recognizes the role of institutions in development. Carruthers 

(1978) has pointed out that technological solutions cannot help overcome 

fundamental institutional problems and as an example he cites irrigation 

technology transfer which, in order to be successful, he contends, "must 

include not only the hardware but also the software of services, insti

tutions and attitudes" (Carruthers, 1978, p. 306). Another author has 

also observed that, unless research can generate new knowledge leading 

to viable institutional innovation and more effective institutional per

formance, the potential productivity growth made possible by scientific 
n — 

and technological innovation will be under-utilized (Ruttan, 1977). The 

conclusion from all these is that the design and establishment of viable 

institutions are more relevant to the solution of the development prob

lem in developing countries than the mere introduction of technology, 

whether appropriate or otherwise. Perhaps the greatest single impediment 

to the development of developing countries is the institutional crisis 

which they presently confront. As the Food and Agricultural Organization 

(1974) of the United Nations has similarly pointed out, modern Western 

technology creates new management problems, which require higher level 

skills, which the developing countries lack, further compounding the 

institutional problem. Consequently, any proposals for the development 

of developing countries which do not begin from an evaluation of the 

institutional base will contribute little to the solution of the 
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development problem in the long run. The role of water in development 

has been discussed elsewhere (Wiener, 1972; Ajayi, 1977). The institu

tional models for water resources administration in developing countries 

developed in this chapter have been presented as a contribution to the 

solution of the development problem. 

9.2 Functions Performed by Institutions 
for Water Resources Administration 

Institutions for water resources administration can be conceived 

of in simple terms as operating at the interface of the water resources 

system and the social system in the allocation of water to meet Various 

uses (Figure 9.2). Other relevant systems may then be thought of as 

introducing constraints on this interface. Such constraints have been 

described as feasibility criteria (Ostrom and Ostrom, 1972). Some of 

the more important feasibility criteria are political, legal, economic, 

and technological. The quality of water resources administration is 

dependent on the performance of water institutions at this interface, 

subject, of course, to the appropriate feasibility criteria. 

Modern water institutions are expected to be capable of per

forming a wide variety of functions. Fox (1976) has provided the 

following list as basic components of an institutional framework for 

water management: 

1. The entities that establish the rules or laws about how water 

may be developed and used — normally legislative bodies supple

mented by regulatory agencies. 

2. The rule or laws governing the development and use of water. 



Water Resource System Uses Social System 
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Figure 9.2 Uses as the Interface between the Water Resources System and the 
Social System. — From Vlachos and Hendrichs (1977, p. 31). 
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3. The entities that participate in deciding what water development 

and use programs will be undertaken. 

4. The entities that implement the development and use programs 

decided upon. 

Howe (1977) considered the following list of issues to be important 

determinants of water planning and management performance: 

1. Basic water laws and traditions. 

2. Forms of organizational structure. 

3. Arrangements for coordination among water agencies and between 

the water sector and other sectors (e.g., agriculture, power). 

4. Arrangements for linkage of technical water planning and manage

ment to political decision makers at the local and national 

levels through two-way information flows. 

5. Arrangements for adequate and reliable funding of planning, 

research, construction, and operations. 

The emphasis of these and other authors (Ostrom, 1971; Castle, 1980; 

Trelease, 1980; Schmid, 1980; Radosevich, 1980) is on water legislation 

and formal organizations as the foundation of any institutional frame

work for water resources administration. Water law sets the broad 

limits of operational jurisdiction of individuals and organizations 

engaged in water development and use. The complex interactions among 

water resources, water developers, water users, and the political, 

legal, economic, social, and technological systems define the institu

tion for water resources administration. 

All these considerations, combined with a study of water 

resources administration practices in the United States, suggest that 
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most of the functions performed by water institutions can be divided 

into the following categories (Figure 9.3): 

1. Formulation of water legislation, including laws governing the 

use and allocation of water and laws governing individuals and 

agencies developing and using water resources. 

2. Formulation of water objectives and policy. 

3. Water planning, including all data collection, analyses, 

research, and dissemination of water information. 

4. Water development and program implementation, including imple

mentation of policy proposals and construction of projects, and 

water conservation matters. 

5. Operations and management of projects, including administration 

of laws for water development and use. 

6. Financial and economic investment in water programs. 

7. Organizational, including the formation, dissolution, restruc

turing, and administration of formal and informal arrangements 

through which water services are provided, and arrangements 

through which other water-related activities are performed. 

Following identification of what functions need to be performed 

in water resources administration, the next logical inquiry is concerned 

with who does what, and how these functions are to be performed. This 

inquiry leads us to the conclusion that, ultimately, the real need for 

water institutions is to provide a framework for assigning decision

making capabilities in the development, use, and allocation of water 

resources. "Natural resource management from the first to final 



1- LAW 

2- POLICY AND OBJECTIVES 

3- PLANNING 

4- IMPLEMENTATION 

5- OPERATIONS AND MANAGEMENT 

6- FINANCIAL AND ECONOMIC 

7- ORGANIZATIONAL 

Figure 9.3 Functional Areas of Water Resources Administration. 
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analysis is a decision-making process where optimal solutions regarding 

the manner, timing, and allocation of resource use are sought within the 

economic, political, social, and institutional framework afforded by a 

given culture at any particular time" (Bradley, 1973, p. 289). Other 

authors (Fox, 1976; Trelease, 1980) have reached similar conclusions. 

. . . the general purpose of water management institutions is to 
organize the provision of water services so as to accord with 
the collective wishes of society. The task is complicated by 
the fact that members of society have different priorities with 
regard to the use of a given supply of water. While the same 
supply may serve more than one use, there is nevertheless compe
tition among potential uses and users. The institutional frame
work must provide some way of reconciling the differing objec
tives of people so that decisions can be made about how the 
water will be utilized and who will use it. It must also facil
itate the faithful implementation of policies decided upon. 
(Fox, 1976, pp. 743-744) 

Consequently, decision making in the use and allocation of water 

* * 

resources has been identified as the critical function of water institu

tions in the United States, or elsewhere for that matter. The nature of 

the decision-making arrangement which has been adopted gives distinctive 

character to the different water institutions. The success of any of 

the other numerous functions performed by water institutions is deter

mined and influenced in large measure by the nature of the decision

making process inherent in a particular institutional framework for 

water resources administration. 

9.3 Overview of Institutions for Water Resources 
Administration in the United States 

A study of water institutions in the United States reveals that 

some institutions operate on different levels corresponding to the 

different political subdivisions of government. Others operate in areas 



defined by natural geography, transcending levels of government. The 

overwhelming majority of institutions operate at levels corresponding to 

different levels of government. Historically, this is the way most 

water institutions have evolved. They were more or less executive arms 

of the appropriate level of government. However, it was subsequently 

realized that developmental and other water problems transcended juris

dictions defined either by the levels of government or the functional 

divisions of executive arms of government. The establishment of the 

Tennessee Valley Authority is one consequence of this realization in the 

United States. 

Water resources administration in the United States can be 

viewed in terms of "balance of forces" between political control and 

professional management of water resources. The decision-making process 

reveals the balance of forces in the performance of the seven functions 

outlined earlier (Figure 9.3). Matters of law are the exclusive prerog

ative of a democratically constituted body. The law-making body at the 

highest levels of government is popularly elected periodically. At 

lower levels of government, the rule-making body may be diluted with 

political appointees; for example, the promulgation of administrative 

rules and regulations by politically appointed members or heads of 

administrative agencies. Decision making in matters of policy and 

objectives is usually dominated by the political forces aided by sub

stantial professional advice at the higher levels of government. The 

influence of political domination diminishes as we get down to the local 

level of government, where professional forces may be exclusively 

responsible for policy and objectives. Planning, implementation and 
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development, and operations and management usually come under the exclu

sive prerogatives of professional forces, such as planners, scientists 

(both physical and social), engineers, accountants, and other water 

professionals. The influence of political control and direction is 

minimal in this area although the choice among alternative plans is 

often a highly political affair. The development of selection criteria 

such as benefit-cost ratio and greatest net National Economic Development 

(NED) is an attempt on the part of the politicians to reduce political 

pressures in the boundary areas of political and professional decision 

making (Bromley, 1980). Financial and economic matters are addressed 

jointly by political and professional forces alike. Financial matters 

are more influenced by the political forces than economic matters. 

Organizational matters are also subject to both political control and 

professional control. The jurisdiction, form, and, in most cases, the 

structure of water organizations are prerogatives of. political forces. 

These are usually contained in enabling legislation. The operation or 

functioning of the organizations is usually left to professionals within 

the guidelines of the law, policy, and objectives as determined by the 

political forces. 

Essentially, politicians maintain control of water institutions 

mainly through their legislative powers and financial or fiscal authori

zations for programs and projects, while professionals strive to manage 

the institutions within politically determined guidelines. The arrange

ment works best when there is the least intrusion by either the politi

cians or the professionals into areas beyond their competence. 
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Popular participation is a crucial element in the decision

making process at all levels of government and over the range of issues 

identified. The Constitution of the United States provides for, and the 

structure of government at all levels encourages, a high degree of 

popular participation in the decision-making process. The more common 

formal avenues for popular participation are free-access public hearings, 

citizen advisory committees consisting of the spectrum of affected 

interests, opinion surveys, and public review processes. 

Water problems are identified and defined in terms of the 

expected range of the field of effects of the problem and the remedial 

action expected to be taken. Decision making is carried out within an 

appropriate institutional framework congruent with the identified prob

lem and the range of the field of effects of proposed solutions, encom

passing the affected interests. This philosophy has the virtue of 

internalizing externalities by associating appropriate incidental costs 

and benefits (Ostrom, 1971). This localization of decision making to 

its anticipated field of effects also facilitates finding relevant solu

tions because the directly affected interests have a stake in finding 

appropriate solutions which they can live with. Consequently, the 

chances of success and acceptance of any remedial measures or solutions 

are greatly enhanced, 

9.4 Theoretical Aspects of Institutions 
for Water Resources Administration 

The major goals or objectives of water resources administration 

are the same everywhere. Basically, these objectives can be summed up 

as the improvement of the general welfare through efficient allocation, 
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development, and use of water resources. The general functions to be 

performed (discussed earlier, Figure 9.3) are: 

1. Water legislation. 

• 2. Formulation of objectives and water policy. 

3. Water planning. 

4. Water development and program implementation. 

5. Operations and management. 

6. Financial and economic investment. 

7. Organizational. 

These functions are carried out through water institutions which operate 

at the interface of the water resources system and the social system 

constrained by political, legal, economic, technological, and other 

feasibility criteria. Water institutions provide the framework for 

decision making in the performance of the general functions listed above 

and in the execution of specific tasks. 

In the simplest form possible, one may define an institution as 
a device of society to manage itself or as crystallized ways of 
doing things. Institutions are formal and enduring systems of 
norms, growing out of fundamental individual and collective 
interests, implemented by organizations and aiming at the 
attainment of important societal goals. (Vlachos and Hendrichs, 
1977, p. 57) 

Two key characteristics of institutions which are especially relevant in 

the context of developing countries are: 

1. Device of society to manage itself. 

2. Systems of norms growing out of fundamental individual and 

collective interests. 

Underlying these two characteristics is the way in which decisions are 

made in the institutional framework provided for the performance of 
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essential water functions. Most "water institutions" in developing 

countries today lack these two important and fundamental characteris

tics. Since most decision making in developing countries effectively 

excludes the overwhelming majority of the people, the operative system 

of norms in these countries cannot be said to be derived from "funda

mental individual and collective interests." In most cases, decisions 

are taken by a handful of non-elected officials who are not responsible 

to a clientele of water users. This modus operandus does not, and 

cannot, adequately reflect the public interest. Only the elected repre

sentatives of the people can be judged adequate to declare the public 

interest (Trelease, 1980). Even then there is a strong argument for 

avenues to be provided for the people to articulate their policy and 

other preferences before decisions are taken on their behalf. "There is 

no reason to assume that policy-makers are in touch with the divine and 

therefore able to discern the community's real interests" (Bradley, 

1973, p. 297). Decision makers in developing countries continually 

operate under this assumption. For this reason, decision making for 

water resources administration in developing countries fails to 

adequately assess fundamental individual and collective interests. 

No one can know the preferences or values of other persons apart 
from giving those persons an opportunity to express their pref
erences or values. If constituencies and collectivities are 
organized in a way that does not reflect the diversity of 
interests among different communities of people, then producers 
of public goods and services will take action without informa
tion as to the changing preferences of the persons they serve. 
Expenditures may be made with little reference to consumer 
utility. Producer efficiency in the absence of consumer utility 
is without economic meaning. (Ostrom, 1971, p. 34; emphasis in 
original) 
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A desirable asset of institutions for water resources adminis

tration is the ability to facilitate the articulation and implementation 

of fundamental individual and collective interests. The system of water 

administration in the United States exemplifies this requirement. "The 

prerogative of the person, and the representation of his interests in 

the councils of government is provided for in the structure of collec

tive decision making arrangements in each unit of government" (Ostrom, 

1971, p. 123). This ability to facilitate the articulation and imple

mentation of fundamental individual and collective interests is lacking 

in developing countries. Consequently, developing countries must search 

for alternative institutional arrangements which allow for, and enable, 

increased popular participation in the decision-making process than they 

now have. This is one crucial role of institutions in water resources 

administration. "The task of institutional design is to secure a dis

tribution of resources among groups and a set of rules governing their 

behavior which will produce decisions that do in fact reflect the 

desires of society" (Fox, 1976, p. 745). The requirement that institu

tions should reflect the desires of a particular society precludes the 

establishment of the same institutional type in different areas or under 

different circumstances, even within the same country. Institutions 

suitable in one will not be suitable in another context (Ostrom and 

Ostrom, 1972). Several factors combine to determine which type of 

institutions will be suitable for a particular environment at any time. 

The choice of institutional arrangements for water resources 
development always occurs against the backdrop of particular 
environmental conditions and patterns of human demand. . . . The 
choice of particular institutional arrangements also occurs 
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against the backdrop of the prevailing political conditions 
assigning constitutional capabilities for the governance of any 
community. (Ostrom, 1971, p. 140) 

If there are no opportunities for popular choice among alternative water 

institutions, we can conclude that the imposed institutions or solutions 

will not succeed because they do not adequately reflect fundamental 

individual and collective interests. 

Both politics and professionalism play a role in water resources 

administration. The balance of forces between political forces and 

professional forces reveals conflict as well as cooperation. "Once 

politics had set the task of administration, the execution of public 

policy was a matter calling for professional expertise in the technical 

details of government" (Ostrom, 1971, p. 22). The distinction between 

general and expert tasks is often difficult to make, especially when we 

impose a condition of substantial popular participation in the decision

making process. There is no clear demarcation between policy making and 

administration. "The person in charge of details can affect performance, 

especially if it is hard for others to monitor and understand until it 

is manifest and too late for change. By necessity the expert knows a 

great deal about a few things. But the big questions in public policy 

are matters of relative priorities and this by necessity requires a 

generalist" (Schmid, 1980, p. 222). Indeed, the experience in the 

United States suggests that water resources.administration is best 

carried out as a cooperative effort among political and professional 

forces. The evidence suggests the operation of a two-stage cyclical 

process involving the political resolution of a problem by first 

resolving its legal and policy aspects, thereby setting the stage for 



the professionals to plan, implement, operate, and manage water programs 

and projects, is the operating procedure in the United States. Policy 

decisions are implemented within the legal constraints set by the 

political process. There is substantial cooperation on financial, 

economic, and organizational matters. Developed countries have long 

recognized that significant public participation and resolution of the 

legal and policy issues are fundamental to successful administration of 

water resources. It is recommended that developing countries adopt this 

approach to improve water resources administration in their respective 

areas. 

Water institutions can also be viewed from the national, 

regional, state, or local perspective. Moreover, the character of the 
4 

national water institution is defined by the constituent elements of 

regional, state, and local institutions. Hence, discussion of local 

water institutions is only appropriate within a specific national con

text, It is difficult to envisage the functioning of similar local 

institutions in different "national" models. It is possible to identify 

a national model water institution with each country, the character of 

which is determined by the component regional, state, and local institu

tional models. However, the recognition and identification of regional, 

state, or local institutions may be difficult in countries such as the 

U.S.S.R., Hungary, and Argentina, where the water institutions are 

centrally organized! For these countries, a distinction along regional, 

state, or local lines will generally not be clear. For example, if we 

take the function of water legislation, we see that in the United States 

there is a distinct hierarchy of legislative bodies responsible for the 
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discharge of this important function. Each legislative body has its 

own jurisdiction, and is therefore able to address matters more relevant 

to its areas of competence. Problems having purely local effects are 

the prerogative of local legislative authorities. These problems are 

not subjected to sweeping, all-embracing national legislation which may 

not apply in all different local areas, as is done in most developing 

countries. For example, the function of water legislation is exclu

sively a national affair in Nigeria and other developing countries, with 

the result that local problems are not adequately addressed. 

A model of the national water institution in the United States 

is characterized by the opportunities which it provides for significant 

popular participation in the decision-making process. Furthermore, each 

state and local area is relatively unconstrained in the alternative 

types of water institutions which it may adopt to solve its distinctive 

local problems. This flexibility allows each area to adapt water insti

tutions to fit its particular needs. This approach is in direct con

trast to the attitude of the Federal Government of Nigeria which pre

scribes the same solutions to be adopted by every area in solving their 

water problems. This approach is bound to generate more costs than 

benefits (Ostrom, 1971). Both the government and the people are 

organized independently in the United States to solve water development 

problems, "In addition to the organizational structures of state 

government for water resources administration, there also evolved . . . 

organizations representing the interests of water users" (Radosevich, 

1980, p. 279). Comparable organizations for water users are absent in 

Nigeria and other developing countries. This is an area where reform 
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can be expected to generate significant benefits in the developing 

countries, if only to better identify the public interest. 

9.5 Institutional Models of Water 
Resources Administration 

The water institution models presented in this chapter have been 

derived from empirical study of institutions responsible for water 

resources administration in the United States, including consideration 

also of the theoretical demands on institutions for water resources 

administration. Comparisons between the administrative system in the 

United States and in other developed countries, principally Britain and 

Canada (Sewell, Judy, and Ouellet, 1969; Quinn, 1973; Okun, 1977; Parker 

and Penning-Rowsell, 1980), reveal that water resources administration 

in all of these countries involves the performance of basically similar 

functions, even though the pattern of organization is dissimilar. Water 

institutions in the United States maintain a leading edge over analogous 

institutions in other developed countries, mainly because water institu

tions in the United States possess a much higher degree of adaptive 

capability in responding to diverse environmental conditions than those 

found in other developed countries. "Adaptive behavior requires a 

capacity to select responses which are appropriate to variability in the 

environment" (Ostrom, 1971, p. 563). Those environmental conditions 

which are especially relevant to water resources development and admin

istration are subject to large variability in relation to many different 

communities of interest. The decentralized character of water institu

tions in the United States promotes a high degree of adaptive capability 

in response to variability in different environments. 
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Centralization tends to diminish the effectiveness and effi

ciency of decision making. A centralized decision-making arrangement is 

the least appropriate framework for making rational decisions about 

resource development in general, and water resources development in 

particular. 

An exceedingly centralized government is inherently disqualified, 
at least in the United States, from fully promoting the welfare 
of its citizens. This is a consequence of the significant dif
ferences in attitude and custom which are the elements-of 
diversity within our general and political unity. These differ
ences cannot adequately be safeguarded when programs are formu
lated purely in national terms. (Selznick, 1949, p. 24) 

Consequently, there is considerable latitude for the different states 

and local areas in selecting appropriate responses to their local water 

and other environmental problems. Centralized decision making typified 

by a unitary command structure also tends to overload the central deci

sion makers with the result that few matters receive adequate attention 

(Ostrom, 1971). The chances that decisions will reflect the public 

interest are further diminished in a centralized decision-making system 

because of the restricted opportunities for popular participation in a 

centralized system relative to a decentralized decision-making framework. 

In Britain, a major problem facing planners and policy makers 

concerned with water resources administration is how to provide for more 

effective participation of the public in a decision-making process char

acterized by high centralization (Sewell, 1974). Although there is pro

vision for public participation in the law, past arrangements have not 

proved satisfactory. 

The issue of public participation is highlighted by the chal
lenges found in the management of the resources of the Scottish 
countryside. Until now a paternalistic system has prevailed in 
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which the major emphasis has been upon plans drawn up by 
planners or developers and their technical advisors, and the 
public has been involved in little more than vetting of pro
posals to determine possible objections. (Sewell, 1974, p. 235) 

Since 1974, re-organizations in British water institutions have been 

made in the direction of improving identification of public preferences 

and involving the public in planning and policy making along the lines 

of the institutions in the United States (Sewell, 1974; Okun, 1977). 

Most of the water institutions in Nigeria are the result of a colonial 

legacy inherited from Britain. In Nigeria, the exclusion of the public 

in the decision-making process is even more extreme than what obtains in 

Britain. There is a wide spectrum of degrees of public participation in 

planning and policy making, as shown in Figure 9.4. 

At one end there is a "paternalistic" system in which plans and 
policies are formulated by a technical elite or by the politi
cians with the advice of the latter. At the other end, there is 
a "participatory" system in which the public becomes involved 
directly and continuously throughout the entire processes rather 
than at the end when all the plans and policies have been 
decided upon. In between, are various systems where public 
views are sought at particular stages, and where the degree of 
public involvement ranges from occasional consultation to no 
consultation at all. (Sewell, 1974, p. 248) 

While the situation in Britain can be described as "degrees of tokenism" 

(Figure 9.4), the situation in Nigeria is best described as "non-

participation" characterized by the extreme of manipulation of people. 

The institutional models suggested in this chapter are a step in 

the direction of reforming the ineffective and inefficient institutions 

which currently obtain in Nigeria. Most of the other developing 

countries possess centralized organizations for water resources adminis

tration as a result of colonial legacy or for the sake of so-called 

"national unity" which has little to do with water resources 



8 Citizen control 

7 Delegated power • Degrees of citizen power 

6 Partnership 

5 Placation 

4 Consultation • Degrees of tokenism 
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2 Therapy 

1 Manipulation 
• Non-participation 

Figure 9.4 A Ladder of Citizen Participation. 
— From Sewell (1974, p. 249). 
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administration. Of all the countries surveyed in 1977 (see Table 9.1), 

no developing country has a decentralized organization (Howe, 1977). It 

is suggested that decentralization will lead to better administration of 

water resources, especially in the developing countries with moderate to 

large areas and large populations. 

In the administration.of water resources for public welfare, the 

basic functions which must be performed are the same in all political, 

administrative, or governmental systems, whether these are found in 

developed or developing countries. The differences lie in the alloca

tion of these functions, manner of decision making, and the degree of 

public participation in the process. Water institutions can also be 

characterized by their functional and territorial jurisdictions. There 

are several possible combinations. At one end, one can identify insti

tutions responsible for performing only a single function operating over 

a limited area. Atxthe other end, one can identify multifunctional 

institutions operating over large areas. Local institutions such as the 

special purpose water districts are examples of the former, while state 

institutions and the Tennessee Valley Authority exemplify the latter 

type of institution. All types of water institutions can be found in 

the United States. 

Three alternative institutional models for water resources 

administration, each of which can form the basis of a national water 

institution, are hereby proposed: 

A. Institutional model defined principally by levels of government. 

B. Institutional model defined principally by water resources 

geometry. 



Table 9.1 Degree of Centralization of National Organizations for Water Resources 
Administration. — From Howe (1977) and Sivard (1980). 

 ̂ 2 Size Population 
Country (xlO km ) Description (millions) Degree of Centralization 

Botswana 600 Small 0. 708 Centralized 
Israel 21 Small 3. 532 Centralized 
Hungary 93 Small 10. 596 Centralized 
Indonesia 1 ,904 Moderate 138. 699 Centralized 
Iran 1 ,648 Moderate 36. 027 Centralized 
Argentina 2 ,777 Large 25. 817 Centralized 
Union of Soviet 

Socialist Republics 22 ,402 Large 256. 674 Centralized 
German Democratic 

Republic 108 Moderate 16. 786 Coordinated decentralized 
Pakistan 804 Moderate 73. 223 Coordinated decentralized 
Tanzania 945 Moderate 15. 845 Coordinated decentralized 
United Kingdom 244 Moderate 55. 959 Coordinated decentralized 
Brazil 8 ,512 Large 115. 389 Coordinated decentralized 
India 3 ,288 Large 632. 375 Coordinated decentralized 
Mexico 1 ,972 Large 61. 599 Coordinated decentralized 
France 547 Moderate 52. 914 Decentralized 
Spain 505 Moderate 35. 972 Decentralized 
Canada 9 ,976 Large 23. 025 Decentralized 
United States of 

America 9 ,363 Large 215. 142 Decentralized 
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C. Mixed institutional model defined partly by levels of government 

and partly by water resources geometry. 

The evolution of water institutions in the United States has progressed 

through these three types of alternative models. Water institutions in 

the United States were initially established and identified with each 

level of government and these can be found today at the federal, state, 

or local government levels. There has always been debate over whether 

this is an appropriate framework for water resources administration in 

the United States. 

We may also ask whether the political arena is a good mechanism 
for giving us the right answers. One great difference between a 
decision made by an administrative agency and one made by a leg
islature or elected chief executive lies in the type of institu
tional constraints upon the decision maker. The agency is bound 
by law to apply statutory standards, while the legislature or 
governor is not. The agency must act on substantial evidence; 
the others may react to political pressures. (Trelease, 1980, 
p. 211) 

Major John Wesley Powell, for example, urged the Montana Constitutional 

Convention in 1889 to organize the counties of the new states in the 

western United States on the basis of the existing drainage areas 

(Lepawsky, 1950). This suggestion was prompted by the fact that Major 

Powell foresaw water as the critical determinant of growth in this arid 

region. Consequently, he wanted to fit the political geography to 

natural or drainage basin geography. His ideas were neither popular nor 

implemented. The chances of redrafting the political map along drainage 

lines in twentieth century North America are negligible. Instead, the 

emphasis has been on effecting a workable relationship between govern

ments at all levels and basin development (Quinn, 1973). Meanwhile, the 

concept.of basin-wide administration of water resources has since been 
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translated into reality with the establishment in the United States of 

the Tennessee Valley Authority (TVA) in 1933, and the subsequent estab

lishment of river basin commissions on a regional basis, as well as for

mation of natural resource districts at the local level. 

Although there are strong arguments for the formation of basin-

wide administration of water resources, the institutional form exempli

fied by the TVA has not been exclusively adopted throughout the United 

States to supplant existing water institutions associated with the dif

ferent levels of government. 

No matter how suitable a river basin might otherwise be as an 
areal unit for water management, the absence of political insti
tutions which can adequately represent the interests of basin 
inhabitants limits its effectiveness. Federal and state 
agencies may speak in terms of coordinated basin planning, but 
their own interests are more specifically flood control, water 
supply, etc., and their decisions are made outside the basin. 
There is no real legislature in the basin, no playing field on 
which contending forces might manoeuver and struggle in the open 
toward consensus. And in the absence of new political bound
aries, not even an administrative agency like TVA seems capable 
of providing such a forum for policy choices. (Quinn, 1973, 
p. 27) 

Another reason for the occurrence of different institutional types in 

the United States is that no one institutional type has been found to be 

appropriate for all situations (U.S. Water Resources Council, 1967; 

Ostrom, 1971). Others have suggested that the existing institutions 

established along government lines are so entrenched that dismantling 

them altogether is impossible (Pritchett, 1943; Lilienthal, 1953; Quinn, 

1973). Furthermore, the conditions which favored the establishment of 

the TVA as an institutional form are no longer in evidence anywhere in 

the United States today (Finer, 1944; Oliver, 1967), However, these 

conditions are very much in evidence in the developing countries today. 



The TVA is an example of Type B institutional model defined above, and 

the adoption of this model throughout the United States in co-existence 

with the Type A institutional model will create serious problems of 

administrative and governmental re-organization (Pritchett, 1943). 

The present conditions in developing countries favor establish

ment of Type B institutional models. However, the exclusive introduc

tion of this institutional type throughout a given country would pre

clude the simultaneous adoption of Type A water institutions, 

co-existent with the Type B institutional model. 

Probably in the less developed world the boundaries of the river 
basin are more appropriate for overall social development. Here 
are to be found fewer complications from existing developments 
which might preclude a basinwide approach; and because of the 
very lack of economic development, water projects may have a 
more dominating influence in stimulating growth. No doubt, this 
is. a factor in the many duplications of the TVA experience 
abroad. (Quinn, 1973, p. 27) 

For the above reasons, it may be wiser to adopt a mixed institutional 

model approach to water resources administration. For example, most 

countries already operate a form of Type A institutional model. The 

further establishment of Type B institutional models will diversify 

approaches to water resources administration, while enabling flexibility 

in response to diverse environmental conditions. 

9.5.1 Alternative A: Model Based 
on Level of Government 

The functions which are expected to be performed by any institu

tional framework for water resources administration have been given 

earlier (Figure 9.3). The national model consists of institutions at 
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the federal, state, and local levels. All water functions will be 

divided among the institutions at the various levels of government based 

on the perceived range of the field of effects of the water resources 

problems encountered and the anticipated solutions. 

The nature of politicians in government at any level is such 

that they are best suited for resolving matters of general policy and 

setting objectives. A popularly elected legislature is also well quali

fied to establish the legal framework which will set the bounds on, or 

prescribe, the behavior for the general public as well as for the 

agencies developing and using water resources. Hardin (1968) describes 

this process as mutual coercion, mutually agreed upon. Proper resolu

tion of these first two functions (Figure 9.3) is a prerequisite to 

carrying out successful water resources administration. Water law is 

the foundation of water management (Radosevich, 1980). If there is no 

proper legal basis, we can expect deficiencies in the resulting adminis

tration of water resources (Howe, 1977). Consequently, the model calls 

for a popularly constituted (elected) law-making body at each level of 

government to be responsible for rule making (legal functions) and for 

formulation of general policy and objectives. 

The next three functions of Figure 9.3 will be the responsibility 

of professionals in an executive agency of government. In order to be 

effective and institutionalized, a high percentage of the work in this 

area must actually be performed by local people working in a locally 

based organization directly influenced by policy matters set by the leg

islature, and not by some foreign nationals or organization operating on 

an ad hoc basis. Such approaches in the past have hindered the long-term 
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process of institutionalization — a device of society to manage itself 

— in developing countries. "Some countries, primarily in Africa, rely 

to a very large extent on expatriates in the planning and execution of 

their rural water supply programs. This enables them to proceed with 

their development programmes although there is discontinuity in many 

posts due to the quick turnover of expatriates and delays in the 

recruitment of replacements" (Shultzberg, 1978, p. 338). in some 

developing countries, several aspects of functions 3, 4, and 5 (Figure 

9.3) and program and internal structure elements of Figure 9.1 are con

trolled by external or foreign agencies, factors, and actors, rather 

than internally or locally in what would be an emerging institution in 

the developing country. There can be no real water institutions in 

developing countries under these circumstances. 

Financial and economic matters (Figure 9.3) should be addressed 

by the representatives of the people and the professionals in the organ

ization. The law may prescribe the form of the organization (Figure 

9.3); however, the daily control of the activities of the organization 

should be an internal affair by the professionals within the 

organization. 

Federal level administrative responsibilities will include 

financial and technical assistance to lower level institutions, in addi

tion to general responsibility for all matters which have national 

scope, such as national planning for water, establishment of uniform 

water quality standards, and data collection and research for a national 

water plan. Where federal agencies develop and execute programs of 

water development of a regional nature outside the scope of any lower 
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level of government, then such programs must stand the scrutiny of the 

people on whose behalf the federal government is operating (Ostrom, 

1971; Trelease, 1980). There are recognized and established procedures 

for this purpose (Arnstein, 1969; Sewell, 1974). 

In this model, most water development and management will fall 

on state and local level institutions. Actually, in most developed 

countries, the local level contains the most critical institutions in 

terms of service delivery. "Most of the effort in water resources 

development and management actually occurs at the level of the 

individual" (James, 1978, p. 381). Consequently, there is a need to 

couple state institutions with the local institutions of the special 

water district variety presented in previous chapters. Three alterna

tive state models were suggested in Chapter 8: Type I — basic; Type II 

— independent; and Type III — integrated agency. The choice of a 

particular state model will be strongly influenced by the stage of 

development and available manpower in each state. However, it is sug

gested that most states should start out with the Type II (independent 

agency) model. Since the administrative structure of state governments 

includes popularly elected state legislatures, a significant portion of 

the legislative function in water resources administration should be 

shifted to the states. The advantage in such an arrangement is that an 

appropriate legal framework will be provided for the development of 

water resources in each state. The chances of appropriate legal solu

tions is enhanced if laws are developed on a state basis instead of 

applying a national law, especially on water rights matters. 
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Institutions at the local level of government have the ultimate 

responsibility for service delivery to consumers. This is also the area 

where the greatest breakdown has occurred in the water institutions of 

developing countries. It is a mistake to plan for water resources 

development in any country without adequate consideration being given to 

the wants, needs, and capabilities of individuals being served (White, 

1972). Developing countries and the foreign development experts trying 

to assist them have repeatedly made this mistake. The emphasis for the 

reform of institutions responsible for water resources administration in 

developing countries should be at this level. Every attempt must be 

made to incorporate water-using individuals into the framework of the 

decision-making process. 

These individuals spend a great deal of their own time and have 
a strong personal commitment to making sure that their work 
achieves the intended purpose. This kind of commitment for suc
cess tends to be missing in public projects. A project creating 
incentives that makes these users feel that their own best 
interest is best served by using project output and making sure 
that the project continues to function successfully will be many 
times more successful than one where the users feel better off 
continuing in their old way or with some strange new technology. 
For example, villagers provided with a new water supply or sani
tary system need to be made to feel so much better off with the 
new technology that they are willing to learn how to take proper 
care of it when it is working and repair it when it fails. 
(James, 1978, p. 381) 

The best framework yet devised anywhere for incorporating local people 

or users into the administration of water resources is the institution 

of the special water district. Special districts are devices for use in 

solving problems at the local level which are otherwise elusive to civil 

or political government solutions. 
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Special districts are units of government created through pro
cesses specified by state enabling statutes. . . . The functions 
of special districts are narrower in scope than are the func
tions of civil governments. Districts usually have a single 
function, but occasionally they may have several purposes. How
ever, even multifunction districts have fewer functions than 
civil governments. Districts have legally, functionally, and 
spatially defined areas of jurisdiction which are superimposed 
on the pattern of civil government. (Hanson, 1968, p. 8) 

The institution of the special water district has been found in the 

United States to be the ideal alternative to civil governments for 

solving local water and other natural resource problems. Partisanship 

which inhibits the executive performance of civil governments has no 

place in the special district framework. 

Special districts possess several other advantages, as well as 

disadvantages, over other political units of government for developing 

water and other natural resources. The disadvantages can always be 

reduced by appropriate legislative improvement. However, the disadvan

tages do not disqualify adoption of the institutional framework which 

they provide for local administration of water resources in developing 

countries. Some of the advantages of special water districts are 

(Hanson, 1968): 

1. Districts have area flexibility. Their boundaries can be made 

congruous with the problem areas and need not conform to city or 

ethnic boundaries. Definition of a problem area allows direct, 

basic correlation between those who pay the costs and those who 

derive the benefits. 

2. Districts have tax flexibility which is usually linked to their 

program of natural resource development. 
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3. Districts have immediacy, i.e., their operating and decision

making functions are at the grass-roots level. Districts are 

problem-solving oriented and problem specific. Focus of the 

attention of the affected public in a single activity makes it 

easier for the public to relate to efforts aimed at solution of 

the specific problem. 

"The organizational structure of districts creates unique situations 

that are conducive to fast, effective decision-making which is a major 

reason why districts are created as part of new programs" (Hanson, 

1968, p. 9). 

Most of the disadvantages of the special district can be attrib

uted to deficiencies in the enabling legislation, which can always be 

corrected in the light of the experiences gained in operating the 

special districts. Some of the disadvantages are: 

1. Districts are said to be costly and inefficient. Several dis

tricts existing side by side could be consolidated or made to 

cooperate in order to take advantage of economies of scale and 

reduce duplication of facilities. However, this is not a prob

lem which local areas in developing countries should worry 

about. Developing countries must first build small, effective 

(even if inefficient) institutions before attempting to inte

grate for efficiency. The previous strategy of placing effi

ciency before workable, effective institutions has produced 

theoretically efficient but practically ineffective institutions. 

These institutions have not demonstrated any ability to keep 

simple systems operational over any extended period of time. 
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Even in the United States and other developed countries the 

strategy has been to start out with small institutions with 

roots in local areas. 

Water project construction in the United States has moved 
over the years from small projects implemented and main
tained by local users and beneficiaries to much larger 
projects implemented and maintained by the federal govern
ment. The trend has been justified (with good reason) by 
arguments that the larger projects are so complex techni
cally, so functionally interrelated in the total river 
system, and financially so expensive that only the federal 
government has the resources needed to provide the necessary 
expertise, coordination, and finances. . . . 

The same logic used to move water resources development 
from a local to a national responsibility in the United 
States [is] moving water resources development in less 
developed countries in the direction of more of the exper
tise and financing coming from international sources. The 
trend can create a number of problems. Experts from 
developed countries tend to design projects based on engi
neering standards, using construction methods, and to meet 
need with which they are familiar and which may not be 
appropriate for less developed countries. The projects may 
not provide an efficient transition from past, and often 
very primitive, water management practice. The people may 
not understand how properly to use, let alone maintain, 
their new facilities. The result of outside assistance 
intended to help people toward developed economic indepen
dence may, in fact, be making them more dependent on their 
benefactors for technical and financial aid. The resulting 
financial drain may well become so unacceptable that inter
national funding sources will either withdraw their support 
and leave the beneficiary nation to get along as best it can 
or begin to place restrictions on project management. 
(James, 1978, p. 382) 

2, Special districts may not be accountable to the state or elude 

state supervision of their.operations. Usually, this is a matter 

for the state legislature and the oversight agencies of the 

state to ensure that district activities conform to statutory 

declarations. 
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3. Another shortcoming of special districts in the United States 

involves the omission in some enabling legislation of provisions 

for dissolution and merger of districts. This aspect should be 

given adequate attention in special district legislation in 

developing countries. 

The institution of the special water district is basic to all 

three alternative institutional models of institutions for water 

resources administration proposed for developing countries. At the 

local level of the water user, there is no other comparably effective 

institution. "Special districts have proven marvelously effective in 

many situations. Thus, the real task is to make sure that they are the 

most effective alternative form of government and to see that they oper

ate in the most efficient manner" (Hanson, 1968, p. 10). The effective

ness of the special water district has been demonstrated for over one 

hundred years in the United States. In contrast, the inability of civil 

government and federally established "local" institutions in Nigeria and 

other developing countries to perform functions of water resources 

administration is well known, has been discussed in previous chapters, 

and needs no further elaboration here. Figure 9.5 is a schematic repre

sentation of Alternative Model A of institutions based on levels of 

government. 

9.5.2 Alternative B: Model Based 
on Resource Geometry 

The river basin has a tremendous appeal as an administrative 

unit for water resources development because of the unity of the 
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Figure 9.5 Institutions Based on Levels of Government. 
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hydrologic basin. However, Britain is the only developed country of 

fairly large size to base the administration of water resources through

out the country exclusively on river basin authorities. Water resources 

administration by river basin authorities precludes much state and even 

local participation in the process. The Tennessee Valley Authority 

(TVA) in the United States is unique in its approach to the idea of 

basin-wide administration of water resources based on decentralized, 

grass-roots administration. The form of the organization was decided 

upon after fifteen years of deliberation in the United States Congress. 

The organization itself was allowed to evolve its own internal structure 

and mode of operations. After forty-nine years of existence, the basic 

structure and approach of the TVA as an institutional model for water 

resources administration has been found to be both highly effective and 

efficient. 

Even though the TVA is an acknowledged institution for water 

resources administration, the TVA idea was not extended to cover the 

entire United States. However, it is possible to conceive of a national 

institution model consisting entirely and exclusively of institutions 

patterned after the TVA operatirfg throughout a given country. The TVA 

idea could also be extended throughout the United States (Lilienthal, 

1953), although this would involve difficult re-organization in the 

existing system of water resources administration (Pritchett, 1943), 

which is based on Alternative Model A. Actually, the adoption of 

Alternative B would preclude Alternative A in any country (Pritchett, 

1943); otherwise, there would be wasteful duplication of functions among 

state agencies and river basin organizations. 
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The regionalization of water resources administration in river 

basin authorities need not be achieved at the expense of local partici

pation. The British water authorities on which the Nigerian River Basin 

Development Authorities appear to be patterned do not offer adequate 

local participation or accountability. The situation in Nigeria has 

actually led to revolts and killings in some areas of the country 

(National Concord, 1980). The alternative which the British model 

offers has been criticized as inadequate. "Other countries might learn 

from the British integrated, regional, catchment based water institu

tions but concerning public accountability and elected local and user 

representation Britain might learn from others" (Parker and Penning-

Rowsell, 1980, p. 251). The institutional model provided by the TVA 

provides the relevant lessons for Nigeria and other developing countries 

interested in improving water service effectiveness and efficiency 

through broad-based local participation. The TVA model was described in 

Chapter 6. 

The distribution of the functions outlined in Figure 9.3 among 

the federal legislature and the TVA is shown in Table 9.2. Since there 

is no state representation on the board of directors of the TVA or other 

elected officials, legal functions are performed by the federal legisla

ture, or Congress, and its appropriate committees. Congress is also 

where financial allocations to the TVA are made. The TVA is essentially 

a federal corporation whose operating area cuts across state boundaries. 

Figure 9.6 is a schematic representation of Alternative Model B showing 

several regional TVAs operating independently to form the national model 

water institution. A national water resources council will be required 



291 

Table 9.2 Distribution of Functions for Alternative Model A. 

Level of Government 

Function Federal State Local 

Primary agency Executive 
departments 

Departments of 
water 
resources 

Special water 
districts 

Law Legislature Legislature State legislature 

Policy and 
objectives 

Legislature Legislature Board of 
directors 

Planning Executive 
departments 

Departments of 
water 

Board of 
directors and 
staff 

Implementation Executive 
departments 

Departments of 
water 

Board of 
directors and 
staff 

Operations and 
management 

Executive 
departments 

Departments of 
water 

Staff 

Financial and 
economic 

Legislature 
and 
executive 
departments 

Legislature, 
federal grants 

State legisla
ture, federal 
grants, state 
grants, charges 
for services 

Organizational Legislature 
and 

Administrative 
head of 

State legislature 
and board of 

executive 
departments 

department of 
water 

directors 
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Regional 
TVA/2 

Regional 
TVA/1 

Regional 
TVA/3 

National 
Executive 

National 
Legislature 

Coordinating 
Water Resources 

Council 

Local Water User Groups and Agencies 

Figure 9.6 Institutions Based on Resource Geometry. 
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to coordinate the activities of the various regional agencies which will 

be directly controlled by the federal executive and legislature. The 

local institutions are not usurped by this model and are represented by 

the various special purpose water districts. 

This alternative model is highly recommended for developing 

countries which have not developed an entrenched bureaucracy similar to 

Alternative A, which would be difficult to dismantle as the United 

States has found out. 

9.5.3 Alternative C: Mixed 
Institutional Model 

The administration of water resources poses a dilemma for govern

ments throughout the world. Political boundaries are rarely drawn with 

the facilitation of water resources management in mind. The river basin 

is an appropriate unit for organizing a program of water development 

(Ostrom, 1971), but the territorial units into which governments are 

organized do not coincide with basin units, either nationally or sub-

nationally (Quinn, 1973). No matter how they are organized, political 

units of government must grapple with the problem of water resources 

development. 

The various experiments throughout the world with different 

forms of institutional arrangements such as basin commissions and valley 

authorities are efforts at reconciling the political structure with 

water resources geometry. The reality of the political situation in the 

present world as well as the experience of other developed countries 

suggests that a desirable regrouping of political and administrative 

units of government along river basin lines will be difficult to 
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implement. "Whatever its strengths and weaknesses, however, probably 

the chief reason for the river basin not emerging as a unit for substan

tial planning and administrative independence lies in the refusal of 

existing governments to accept it" (Quinn, 1973, p. 27). Part of the 

problem in organizing water resource development along river basin 

boundaries, given existing political boundaries, is that policy making 

assumes a regional, interstate character, the resolution of which calls 

for significant state cooperation or federal intervention. Federal 

intervention robs the affected areas of desirable local control. The 

British model provides an example of this loss of local control and 

accountability: 

As an alternative to local accountability, central parliamentary 
accountability offers some scope for democratic control of water 
planning. Water authorities are responsible now to Ministers 
who are themselves accountable to Parliament but this form of 
accountability is far more indirect and remote than the previous 
local government forms and the adequacy of current parliamentary 
scrutiny is questionable. (Parker and Penning-Rowsell, 1980, 
p. 248) 

The preceding considerations suggest that the formal organiza

tion of government is not conducive to efficient water resources admin

istration. Also, the most efficient framework for water resources 

administration — along basin boundaries — in most cases is not 

acceptable to politicians at the state and local levels of government. 

State and local governments have jealously withstood the forma
tion of basin administration even more than Congress. River 
basin regionalism, what there is of it in the United States, 
would appear to be less an inspiration on the part of sub-
national governments and water users than a requirement occa
sionally imposed from without, through the planning and funding 
of Uncle Sam. (Quinn, 1973, p. 26) 
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This problem is also evident in Nigeria and other developing countries 

where the local water users and state politicians or representatives are 

forever in arms against the federal government which is trying to con

trol their water resources. In the United States, these two realities 

— the need for pragmatism based on the existing order and the realiza

tion that greater efficiency can be achieved in water resources develop

ment through regionalization — has led to the adoption of a "mixed 

strategy" approach. In this approach, the federal government encourages 

and participates in regional associations for water resources develop

ment, especially regional planning and coordination of implementation 

programs. These regional associations — called basin commissions — 

have less scope and authority than a TVA, but offer some opportunities 

for improved efficiency in planning and project implementation without 

jeopardizing much state and local control. This is a far more desirable 

state of affairs than that provided by the British model, on which the 

Nigerian River Basin Development Authorities appear to be based. 

In this alternative model, the states will operate along the 

lines of Alternative Model A, but with the superposition of regional 

basin commissions to coordinate planning among the affected states. 

This model does not preclude the existence of a TVA in any area of the 

country, but it does preclude TVA-type institutions covering the entire 

country in addition to duplication of functions with state agencies. 

The functions of water resources administration (Figure 9.3) are 

divided among the state legislature, professional staff of individual 

agencies, and as many regional basin-wide organizations as necessary to 

cover the country, as shown in Table 9.3. The primary responsibility of 
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Table 9.3 Distribution of Functions of Water Resources Administration. 

Function 

Individual 
State 

Legislature 

Professional 
Staff of 
Individual 
State Agency 

Regional 
Organization 

1. Law X - -

2. Policy/obj ectives - - -

3. Planning - - X 

4. Implementation - X -

5. Operations/management - X -

6. Financial/economic X - X 

7. Organization - X -



the regional agency will be coordinating the planning activity of each 

basin state and reconciling this with a regional plan. The regional 

organization will also be responsible for coordinating financial and 

economic assistance from the federal government to the member state 

governments of the regional agency. 

Local institutions will be constituted as previously described 

for Alternative Model A. 



CHAPTER 10 

INSTITUTIONAL MODELS FOR WATER RESOURCES 

ADMINISTRATION APPLIED TO NIGERIA 

10.1 Critical Aspects of Water Institutions in Nigeria 

Nigeria is a developing country which is in search of the path 

to development, like most other developing countries. There has always 

been a lack of conceptual clarity when the development "experts" talk of 

underdevelopment or the development process itself. Most of the univer

sally accepted criteria generaly applied to characterize underdeveloped 

countries may not even be applicable in a given country, yet such a 

country will not automatically qualify as a developed country. For 

example, Chaemsaithong (1973) lists the following six economic charac

teristics of underdeveloped countries: 

1. Low income per capita. 

2. Lack much capital investment. 

3. Negative balance of payments. 

4. Primary goods producers. 

5. High population growth and unemployment. 

6. Shortage of skilled personnel, a consequence of inadequate 

educational institutions. 

After the oil crisis of 1973, following the Arab-Israeli conflict of 

October 1973, we now have an anomalous situation in which most of these 
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characteristics no longer apply in the case of Nigeria and other 

developing countries belonging to the Organization of Petroleum 

Exporting Countries, yet these countries do not immediately qualify as 

developed. Saudi Arabia is an extreme but excellent example of this 

phenomenon — termed growth without development by some authors. 

In the area of water resources administration, with which we are 

concerned, developing countries, including Nigeria, have failed to pro

vide an acceptable level of water service delivery to their general 

population, not because of the popularly accepted reasons for such 

failure, such as the ones listed above. Nigeria has invested heavily in 

water resources development without appreciable improvement in the over

all situation. The real reason for this appalling state of affairs in 

Nigeria and other developing countries is that certain critical aspects 

of water institutions by which water resources administration is con

ducted have been seriously neglected or not properly understood at all. 

When water resources administration practices in Nigeria and in the 

United States are compared, as was done in Chapter 8, it becomes even 

difficult to speak of the existence of water institutions in Nigeria if 

one defines institutions as 1) a device of society to manage itself, and 

2) as systems of norms growing out of fundamental individual and collec

tive interests. 

The following critical aspects have been considered in previous 

chapters as essential characteristics of water institutions relevant to 

sound water resources practices. If the shortcomings in these critical 

aspects highlighted in the context of Nigeria as an example of 

developing countries can be improved upon, it is submitted that water 
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resources administration in these countries will be markedly improved 

and a contribution to the overall development process would be achieved. 

The following discussion is also relevant to other areas of public 

administration in Nigeria and other developing countries, such as energy 

and other natural resources development and administration. 

10.1.1 Decision Making and Public Participation 
in the Decision-Making Process 

The nature of the decision-making arrangement adopted for the 

use and allocation of water resources defines a particular water insti

tution. The quality of water resources administration is determined and 

largely influenced by the particular institutional framework resulting 

from the decision-making process. This study has confirmed that the 

real need for water institutions is to provide a framework for decision 

making in the administration of water resources for promoting human wel

fare. "Things called institutions do not automatically respond to human 

needs. Rather, institutional arrangements are nothing more than the 

assignment of decision-making capabilities and limitations which create 

opportunities and deterrents for human beings to serve one another" 

(Ostrom, 1971, p. 171). As noted in Chapter 8, the water institutions 

existing in Nigeria today do not provide a proper framework for decision 

making conducive to advancing the public welfare. A similar conclusion 

was reached by Siann (1981) in a study of water resources planning * 

activities in the Ogun-Oshun river basin. Actually, these "institutions" 

are notorious for their failure in identifying and providing for funda

mental individual and collective interests. The reasons for this 

failure were discussed in Chapters 3 and 4 and were further elaborated 
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in Chapter 9. These reasons relate primarily to the secondary or subor

dinate role of the public in the decision-making process in most matters 

affecting their welfare. There is no provision in the existing institu

tional framework in Nigeria for the public to articulate its preferences 

or for the public to voice its sentiments on the water projects of the 

functionaries of the central government which are ostensibly meant to 

improve their welfare. "The structure of economic decision making has 

been to impede not only the overall national economic development but 

also the overall national political unity" (Odetola, 1975, p. 142). The 

structures of economic- decision making pursued by Nigeria in the last 

twenty years since independence are shown in Figures 10.1 and 10.2. 

Notice the absence in either figure of any linkage to local areas or 

local units of government in the decision-making process, the end 

results of which affect the local areas. The local or rural area popu

lation excluded from the decision-making process constitutes nearly 

ninety percent of the total population. 

A parallel result of the structure of the decision-making pro

cess operating in Nigeria is the over-centralization of administration 

to the point where no decisions can be made at the local level without 

costly references to bureaucratic officials at the national level. It 

was argued in Chapter 8 that the problem of an appropriate institutional 

framework at the local level is at the root of present institutional 

failures to advance the public welfare. "Should there be elective 

participatory institutions or should the state ministries and depart

ments be simply extended to cover the local areas?" (Adamolekun, 1978, 

p. 319, emphases in original). The policy of successive national 
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Figure 10.1 A Diagrammatic Representation of the Economic Decision-
Making Structure under the Civilian Regime (1960-1965) of 
Nigeria. — From Odetola (1975). 
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Figure 10.2 A Diagrammatic Representation of the Economic Decision-
Making Structure under the Military Bureaucratic System. 
— From Odetola (1975). 
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governments in Nigeria has been to deny elective participation in the 

administration of water resources. Increasingly, new federal agencies 

are established having jurisdictions overlapping those of existing older 

state agencies, without making them accountable to the local population. 

All the reforms in local administration in Nigeria since 1973 have 

failed to produce major policy changes with regard to the qualitative 

need for popular participation in the decision-making process (Emezi, 

1979; Adamolekun, 1978). Assessment of the performance of these insti

tutions in terms of goals is also difficult to achieve. It is simply 

difficult to assess the performance of institutions in terms of the 

relative success in achieving either direct or indirect goals simply 

because it is difficult for political entities to adopt precisely 

defined goals. Another difficulty in assessing the performancê of 

institutions stems from the fact that societal goals are forever 

changing. 

Since performance cannot be assessed in terms of goals, we must 
make our assessment in terms of the processes by which the 
course of action is decided upon. This in fact is the way we 
have always judged institutions. In North America and Western 
Europe we have appraised governmental institutions in terms of 
their democratic processes and effectiveness, not in terms of 
the policies implemented. (Fox, 1976, p. 746) 

The institutions presently engaged in water development in Nigeria 

cannot be said to adopt democratic procedures in decision making and 

are, by general consensus, ineffective in promoting the public welfare. 

Over-centralization in administration is a critical aspect of 

water institutions in Nigeria which must be corrected in order to ensure 

successful performance at the local level. 
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Ultimately, the logic of events and the need for development 
from below must reverse the trend to centralisation, where it 
exists. ... No administration can succeed unless it decen
tralises, especially where the overriding need of public policy 
is rapid development. Most people can only operate that which 
is near to them and affects their everyday lives. If there is 
to be development the administration must reflect these 
realities. (Wraith, 1971, p. 165) 

There are both ethical and pragmatic reasons for requiring a high degree 

of public participation in the development process. 

The ethical considerations relate to the fact that those who are 
to be affected by a policy, or who are to pay for it, should be 
consulted about it. . . . There are also pragmatic reasons for 
increasing public involvement. To succeed, a policy must be 
acceptable to the public, and provide what its members need and 
prefer. (Sewell, 1974, p. 248) 

On this critical aspect, it is recommended for Nigeria to adopt as a 

matter of national policy a requirement of elective popular participa

tion in a decentralized decision-making framework for water resources 

administration at all levels of government. Such a policy would include 

the establishment of appropriate institutions at the local level, where 

none exist presently, similar to the special water district institution 

of the United States discussed in previous chapters. It is expected 

that these reforms, if implemented, will improve the democratic content 

and effectiveness of Nigerian water institutions as devices of the • 

society to manage itself, based on systems of norms growing out of 

fundamental individual and collective interests. 

10.1.2 Water Legislation 

The role that water law can play in the efficient and effective 

administration of water resources in Nigeria has not been recognized nor 
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given the treatment it deserves. Channels for the communication of 

whatever law is on the books do not exist. 

Water law remains ill-defined. Tradition has permitted any 
locality or individual to withdraw desired quantities of water 
without limit. Until recently, the lack of pressure on water 
resources and geographical features have permitted such a system 
to work satisfactorily. In recent years, however, increasing 
pressures on water quantity and (for the first time) quality 
have been felt. (Howe, 1977, p. 1099) 

This hypothetical case described by Howe (1977) succinctly describes the 

existing situation with respect to water law in Nigeria. As explained 

in Chapters 7 and 8, water rights and water law play a significant role 

in the development of water resources in the United States. Legal pre

cepts underlie the forces which have combined to shape the trajectory 

of water resources development throughout the United States (Vlachos and 

Hendrichs, 1977). 

As pointed out in Chapter 4, a national water law for Nigeria is 

in the drafting stages. It was also noted in Chapter 8 that Nigeria 

presently does not have an identifiable system of water rights and water 

law to guide its water development efforts. However, the manner in 

which the proposed water law is being prepared is undemocratic and is 

not expected to contribute to the development process. The Food and 

Agricultural Organization (FAO) of the United Nations is helping Nigeria 

to draft the proposed national water law. A request to the FAO for a 

copy of the draft legislation was referred to the Federal Government of 

Nigeria (see Appendix B). Subsequent requests by this author to the 

Federal Department of Water Resources for a copy of the draft water law 

have never been acknowledged. This is in contrast to the experience of 

this author when a groundwater law for the State of Arizona, in the 
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United States, was being prepared. Numerous public hearings — open to 

the public — were held throughout the state, both before and after a 

draft was prepared by the Arizona Groundwater Management Study Commis

sion. Copies of the draft of the proposed legislation were also made 

freely available to the affected public and interested individuals 

(including this author) for review and comment. The final law adopted 

by the state legislature reflected significant input from the public 

which will be directly affected by the new water law. The need for 

public input in the formulation of any water law for Nigeria has been 

explained to the Nigerian authorities (Ajayi, 1980b, p. 27): 

In my discussion with officials of the Federal Department of 
Water Resources, I gathered that a national water legislation is 
being produced. However, the process is not open to public 
input. This is contrary to our experience during the drafting 
of the Constitution. The water legislation will affect the same 
number of people as the Constitution and as such there should be 
input from a wider audience. The present draft was produced by 
a committee comprising the General Managers of all River Basin 
Development Authorities with the assistance of a United Nations 
FAO consultant and staff of the Federal Department of Water 
Resources. In order to have more input from the people whose 
lives or livelihood will depend on this legislation, and in 
order to increase the chances of acceptance of the proposed leg
islation, it is recommended that the draft be sent to: 

1. All state legislatures where a legislative committee will 
study and reflect upon the effect on their states and submit 
suggestions for modifications with a prescribed time limit, 
say three months. 

2. Public hearings on the proposed legislation be held under 
state, River Basin Development Authority, or Federal 
auspices. 

3. All River Basin Development Authorities who will directly 
operate under the proposed legislation should have an oppor
tunity for review and comments before the legislation is 
sent for final approval at the national assembly. 
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Public input in the law-making process is necessary to ensure 

success and increase its chances of acceptance by the people. This fact 

does not seem to be recognized or appreciated by Nigerian officials and 

planners. 

In general, a law will induce compliance without relying mainly 
upon the coercive power of the state if, but only if, it seems 
to propose behavior that appears legitimate under the domain 
assumptions of its addressees, it does not require them to act 
against their own perceived self-interest, its source seems 
authoritative and prestigious, officials themselves or some 
respected reference group obey it, its sanctions demonstrate the 
seriousness that the state attaches to it, and people learn of 
it through participatory rather than authoritarian processes. 
None of these conditions existed with respect to any African 
plan, except perhaps in Tanzania. (Siedman, 1979, p. 9, 
emphases in original) 

It is hoped that the suggestions and explanations for the need for 

popular participation in the law-making process will be noted by the 

Nigerian federal authorities, and that subsequent efforts in this direc

tion will be less authoritarian and more democratic, thereby ensuring 

that the vievrs of the affected public will be reflected in any water 

legislation proposed to guide their behavior. 

10.1.3 Policy and Objectives 

Part of the problem with the administration of water resources 

in Nigeria concerns the absence of clear-cut policy guidelines and 

objectives to guide the process. "A knowledge of water policy objec

tives is essential for understanding the choice of instruments which can 

best serve the purposes of policy" (Organization for Economic Coopera

tion and Development, 1977, p. 32). Although policy and objectives will 

not remain static, it is important that attempts be made to provide 
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policy and objective guidelines, which should be revised periodically, 

to provide a focus for water development efforts. 

This critical aspect should not be overlooked as the evaluation 

of the performance of development projects in the absence of stated 

policy, goals, or objectives will be meaningless. "Any evaluation of 

the performance of water institutions must take into account the kind of 

policy objectives which the institutions are trying to achieve. The 

task of evaluation becomes difficult, if not impossible, in the absence 

of a stated water policy" (Ajayi, 1980c, p. 1). It is also recommended 

that the public be incorporated into the policy-making process and 

determination of goals and objectives in order to increase the chances 

of success for these endeavors. Detailed suggestions for a national 

water policy for Nigeria have been presented elsewhere (Ajayi, 1980c),l v 

10.1.4 Planning, Implementation, 
Operations, and Management 

The planning, implementation, operations, and management aspects 

of water resources administration performed by water institutions are 

also very crucial aspects for the success of these institutions. While 

the planning aspects have not necessarily been ignored in Nigeria or 

other developing countries, very few of the plans which have been pro

duced in the past have ever been implemented. In the future, these 

three aspects should be considered and treated as one phase. As 

explained in the introductory chapter, this will ensure that planning 

will lead to implementation and, if adequate provisions have been made 

for management, the result will be a meaningful contribution to the 

development process. In any case, these three aspects should be 
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coupled and preferably internalized in a local institution. Ignoring 

any of these critical aspects or to treat them in isolation as has been 

done in the past is a recipe for failure in the future. 

Several reasons have been advanced for the failure of planning 

in Nigeria and in other developing countries. Firstly, planning has 

never been an intrinsic part of local water institutions in these 

developing countries. The planning experts in these countries have 

never been accountable to the public for whom they were planning. 

"Despite efforts in a few places, the plans did not come out of a 

participatory process. Rather, they arose from recommendations of a few 

expatriates, who bound them between hard covers, and presented them to 

the government. No wonder the plans failed to induce obedience by their 

mere existence!" (Siedman, 1979, p. 9). This manner of producing plans 

for developing countries is curious and rather peculiar considering the 

way in which plans are prepared in the developed countries where these 

planners come from. This attitude on the part of the foreign planners 

has, no doubt, contributed to the decline of the democratic process even 

in those developing countries, such as Nigeria, which' have subscribed on 

paper — read national constitution — to the democratic ideal. It is 

recommended that planning be carried out with a broader base of public 

participation than hitherto, with explicit provisions for popular 

participation in the process. 

Secondly, and this is related to the institutional framework in 

which development is supposed to take place, is the inadequacy of the 

existing framework for planning. Part of the objectives of this 

dissertation is to highlight some of these shortcomings and recommend 
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necessary institutional changes and models which could guide and con

tribute to the development process in Nigeria and other developing 

countries. "Development entailed social change, substantial changes in 

repetitive behavior patterns. By definition, repetitive behavior pat

terns constitute institutions. The development process must bring about 

these institutional changes" (Siedman, 1979, p. 3). So far, desirable 

institutional changes for development have never been given serious con

sideration by foreign development planners for reasons which are diffi

cult for this author to fathom. However, one explanation is that these 

foreign experts know next to nothing about planning institutional 

changes in developing countries. "Sometimes an individual planner per

ceived the necessity of restructuring institutions. . . . These plans, 

however, never detailed the necessary institutional changes. Economists 

deal with resource allocation, not institutions, and the planners know 

nothing about planning institutional transformations" (Siedman, 1979, 

p. 19). Yet, institutional transformation is one of the keys to 

development in any country. Whatever the actual reasons, the real 

losers have been the developing countries which have yet to have ade

quate local institutions to initiate and carry on the development pro

cess, while paying substantial consultancy fees for expert advice and 

plans which experience has shown do not advance the development process. 

Thirdly, unlike in developed countries, the planners for 

developing countries are not accountable to the public they are planning 

for. The planners' careers did not depend upon their clients, Neither 

did those of the government officials. 
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The so-called public or non-market sector is divided between the 
parastatal corporations and what can properly be described as 
the foreign contractor sector. Everything, from road building 
to steel mills is contracted out, under some joint venture 
cover, to foreign enterprises. Yet this is the sector that is 
supposed to foster the country's development under development 
plans periodically announced with elaborate fanfare. ' However, 
when the plan objectives are not met — and they never have been 
— neither the contractors nor their supervising bureaucrats are 
penalised. (South, 1982, p. 69) 

As pointed out in Chapter 9, there is no reason to believe that these 

bureaucratic officials are in touch with the divine (Bradley, 1973), 

which is what their style of administration suggests. "Rules that endow 

decision-makers with power without ensuring accountability, or even 

requiring that officials publicly justify their decisions, too easily 

lend themselves to decisions made not in the public interest, but in the 

private interests of officials" (Siedman, 1979, p. 22). This is a fact 

which somehow must be accepted by government officials in Nigeria and 

other developing countries if they truly want to be perceived as acting 

in the public interest, and if they sincerely intend to promote the 

development process. 

It can be argued that, if the planning process does not produce 

a workable plan or provide adequately for its implementation, then it is 

a failure. Planning in Africa and all non-socialist, less developed 

countries has been notable mainly for its lack of implementation 

(Waterston, 1965). Basically, government agencies in Nigeria and other 

developing countries lack the structural capacity to implement develop

ment plans. Invariably, they turn outward to request foreign agencies 

to implement these plans, rather than develop an internal capacity 

within local institutions to plan and implement their own plans. The 
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failure of government to execute plans prepared for them is related to 

the fact that government bureaucracy is not well adapted to act in an 

enterprising fashion. As already pointed out in Chapter 9, they are 

best suited to formulating and administering laws. Bureaucracy should 

mainly apply rules, not act as an entrepreneur (Siedman, 1979). It is 

also worth noting that the Nigerian government leadership has always 

been very reluctant to grant its agencies the necessary powers to con

duct businesslike operations. Also, there is a tendency to take the 

implementation stage for granted. "This methodology rests not on reason, 

but on power. . . . African plans assumed that government could imple

ment whatever was planned. They rested on a very weak reed" (Siedman, 

1979, p. 20). It was pointed out in Chapters 3 and 4 that Nigerian 

water agencies are so inadequate that they: 

1. Cannot plan. 

2. Cannot evaluate plans presented by consultants or implement 

those plans. 

3. Do not act as if they are interested in acquiring the necessary 

executive capabilities to do either of the two tasks mentioned 

above. 

In a recent study of the planning activities of the federal river basin 

development agencies in Nigeria, the Ogun-Oshun River Basin Development 

Authority (OORBDA) and a state water agency, the Oyo State Water Corpo- * 

ration (OSWC), both operating in the same watershed, similar conclusions 

were reached concerning the capabilities of the federal bureaucratic 

organization. "In this study there is evidence to suggest that one of 

the client bodies (OORBDA) was probably not in the best position to 



314 

judge the adequacy of their consultants' recommendations" (Siann, 1981, 

p. 218). The same condition prevails in all six federal River Basin 

Development Authorities (RBDAs) visited by this author in 1980 in the 

course of data collection for this dissertation. From all available 

evidence and indications, this is the situation in all eleven federally 

owned RBDAs. It is strongly recommended that the federal government 

should take steps to review and correct this situation as suggested in 

subsequent sections. 

The basis of all planning is adequate data or information about 

the resources available to implement a development project. There is a 

serious, even criminal, lack of a strong data base on which any water 

development project can be supported in Nigeria. There is really no 

meaningful data collection program for water resources evaluation or a 

strong commitment to one by the appropriate authorities in the country. 

In view of the scarcity or paucity of water resources data 
for national planning in Nigeria, the policy must address this 
issue. For example, every study by consultants for water proj
ects includes collection of data for which large sums of money 
are charged. As a result of this approach to data acquisition, 
most of the available water data are not chronologically con
tinuous and, in a field in which trend analysis is very impor
tant, the numerous gaps in the available data introduce distor
tion or unreliability into design estimates. If the country is 
prepared, or able, to pay consultants for data collection on an 
ad hoc basis at very high consultants' fees, it is recommended 
that attention be given to the systematic and scientific collec
tion of basic data to be used for national water resource 
planning and monitoring. The data should also be published 
regularly and distributed or made available to a wide audience. 
It should not be kept in secret files. The same should also 
apply to data on the economics and finance of water resource 
projects, which are not now readily available for researchers. 
(Ajayi, 1980a, pp. 4-5; emphasis in original) 

Similar suggestions have also been made in a recent study of the 

planning process in Nigeria. 
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Because they are obliged to work to very tight time schedules, 
consultants seldom have an opportunity of verifying statistical 
information — a problem which to some extent could be amelio
rated if researchers working in parallel were able to compare 
their findings. This observation should not be taken for an 
apology for the inadequacy of the work of some consultants but 
merely to stress the importance of comparing differences in 
interpretation of basic data as a preliminary to firming up 
planning proposals. Whilst differences in interpretation are 
understandable and perhaps excusable when dealing with social 
and economic data, the same degree of latitude is obviously less 
justifiable for purely technical information such as climate, 
river flow and evaporation. (Siann, 1981, p. 217) 

It is the experience of this author that what goes on for water planning 

in Nigeria at the present time is difficult to evaluate because of this 

lack of independent access to statistical information on which some of 

these plans are based. Similar conditions exist in most other 

developing countries in Africa and elsewhere. African planners "never 

revealed how much of the plan came from detailed calculation and hard 

data, and how much from fudge. They never spelled out whether or how 

specific programs and projects related to overall goals, or even to each 

other, whether rigorously vetted for viability or resulting from paro

chial pressure" (Siedman, 1979, p. 20). A consequence of this method

ology is that the same mistakes are reported over and over again in 

every area of the country by these bureaucratic organizations. A 

bureaucratic organization is defined as an organization that cannot 

learn from past mistakes (Ostrom, 1971). It is strongly recommended 

that continuous data collection programs be given top priority as part 

of the planning efforts of Nigeria and other developing countries and, 

as indicated above, these data should be made available to a wide 

audience to allow for cross-checking of independently arrived at results 

and conclusions by several researchers from objective data. 
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The management of water programs in Nigeria is another one of 

those critical aspects of water institutions which government officials 

have yet to understand or appreciate. However, it is no surprise that 

agencies which cannot plan or evaluate plans cannot properly manage 

development projects. In the course of discussions with officials in 

the water agencies, it was gathered that they do not intend to manage 

any of these on-going projects, but have decided to turn over this 

crucial aspect to foreign management consultants. At best, this could 

only be a short-term solution to the problem — and a very costly one at 

that since expatriate management consulting fees are not cheap. The 

same situation exists in other public agencies or parastatals. "Of the 

parastatals, most are decrepit. The few that seem half alive have all 

been contracted out to foreign managers. Nigerian Airways went to KLM, 

Nigerian Railways to Rail India, and the all important oil industry is 

in.the hands of foreign companies" (South, 1982, p. 69). Judging from 

the past performance of the expatriate consultants (Ajayi, 1980b; Siann, 

1981), this system is not expected to produce desirable results in the 

long run, nor is it expected to be in the best interests of the 

developing countries. Certainly, this strategy postpones indefinitely 

the day when Nigerians will be able to initiate and carry out develop

ment programs on their own. A particularly distressing observation in 

this regard is that these government agencies do not seem to be 

interested in acquiring the executive capabilities required to get the 

job done. Instead, there is a mad rush among the RBDAs to compete for 

the services of expatriate firms which have demonstrated their incapac

ity to work in the public interest (Siedman, 1979; Siann, 1981). This 
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bidding war increases the cost to the RBDAs of the professional services 

of these expatriate firms. 

In view of the mandate of the RBDA's and their present mode 
of operations, it becomes necessary to review the need for their 
continued existence and whether the functions they now perform 
— approval of contracts for virtually all types of work — 
could not have been performed by slightly beefing up some 
departments in existing Ministries, with a considerable savings 
to government, rather than create a whole new bureaucracy. It 
will be necessary to do a cost-benefit analysis of all existing 
projects in order to determine their economic and financial 
worthiness. Unfortunately, the necessary data to do so are not 
readily made available by the Federal Government agencies. 
(Ajayi, 1980b, p. 7) 

The recommendations to correct this problem require the various 

RBDAs to acquire the capabilities necessary to the discharge of their 

duties. This could be achieved if they are restructured to be required 

to operate more along the lines of the Tennessee Valley Authority, an 

executive agency of the federal government of the United States. As 

pointed out in Chapter 6, this agency plans and executes almost all of 

its own projects and awards contracts only for a very small proportion 

of all its job undertakings. The foreign experts can be employed 

directly by the RBDAs and made to work within these organizations as 

well as required to be more responsible and accountable to the local 

people for whom they are supposedly working to improve their welfare. 

The results of the TVA methods of operation have meant tremendous 

savings for the people of the region. The TVA approach is more likely 

to guarantee self-sustaining development than the present approach of 

the RBDAs in Nigeria. Any gains will surely collapse with the return 

flight of the expatriate planners, developers, and managers. 
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10.1.5 Financial and Economic 

It is very difficult to assess the financial and economic per

formance of water institutions in Nigeria because the relevant author

ities do not feel obligated to release financial and economic figures 

which can aid meaningful analyses. However, this much is evident, there 

is tremendous waste of scarce resources on unproductive, badly planned, 

and poorly managed projects. The Nigerian government does not permit 

independent evaluation on the performance of its water projects, perhaps 

to save itself from considerable embarrassment. However, this same 

reluctance to make financial and economic facts readily available to 

researchers working in parallel with overseas consultants (Siedman, 

1979) has meant that the government agencies cannot discover mistakes or 

learn about past mistakes to be avoided in subsequent projects. It is 

highly illusory for Nigerian government agencies and officials to pre

tend that there are no mistakes in the present system when nothing works 

the way it is supposed to. A team of nine experts from the United 

States visited Nigeria recently and concluded that: 

The team's review of plans and projects in three of Nigeria's 
eleven river basin development authorities (RBDA's) disclosed 
many serious problems. The absence of systematic basin-wide* 
planning to guide project selection, location, and design is 
resulting in premature and irreversible commitments to project 
investments that will waste valuable resources. (Koffsky, 
1981, p. 25) 

Incidentally, the report in which this statement appears has not been 

released by the government in Nigeria and it is doubtful that it ever 

will be. This wastage of resources can be minimized only if the present 

approach of the federal government towards development is altered. One 

of the reasons for so much waste is that the federal functionaries who 
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disburse the oil money which the country earns are neither politically 

nor socially accountable to the people on whose behalf they are sup

posedly working. This is at the root of the considerable financial mis

management in Nigerian water institutions. 

None of the water agencies in Nigeria operate on an economic 

basis. Costs charged for services in most cases do not cover operating 

and maintenance aspects (Oyebande, 1977), let alone capital costs. What 

this means is that there is no financial support for the projects from 

water users and beneficiaries of services. This lack of coincidence of 

costs and benefits accounts for the poor financial and economic perfor

mance of these water development agencies. This means that they are not 

able to finance any capital expansion projects without financial assis

tance from the federal government. The federal government's policy of 

outright grants for projects through channels that are not locally 

accountable perpetuates fraud, waste, and mismanagement in water proj

ects. Recommendations to induce fiscal responsibility include a charge 

to beneficiaries of a cost at least equal to the day-to-day operating 

costs, elimination of outright grants for water projects and the adop

tion of a financing system based on matching grants, r.r.d disbursement of 

funds through officials and agencies which will depend on clientele sup

port for their continued existence. Only a system based on clientele 

support is sufficiently capable of representing and advancing the public 

interest (Ostrom, 1971). 
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10.1.6 Organizational 

Perhaps nowhere is the inadequacy of water institutions in 

Nigeria so evident as in the organizational aspects. Nigeria has yet to 

devise appropriate organizational arrangements and strategy to guide 

water development. One major reason for this is the tendency on the 

part of successive national governments to frustrate state and local 

efforts at problem solving by conceiving solutions to problems purely in 

national terms, irrespective of the scope of the problem, and by 

creating federal organizations over local organizations with the same 

jurisdictions. The difference lies in the fact that, while the local 

organizations have some degree of accountability to the people whom they 

serve, the federal organizations do not, despite their claims to the 

contrary. Since over ninety percent of the income of water organiza

tions in Nigeria is derived from oil earnings, which are wholly con

trolled by the federal government, and most of the federal allocation is 

to federal agencies, the organizations which are in the best position to 

be effective are denied the means of doing so (Siann, 1981). 

The tendency in Nigeria has always been in the direction of 

centralization of water development programs in federal agencies with 

all the attendant loss of local accountability. Prior to 1973, the 

existing states in the country each had water development agencies which 

had cultivated some clientele support. Additional revenue accrued to 

the federal government from crude oil earnings following the quantum 

price jumps in 1973-1974. Rather than distributing this money to 

existing state agencies for them to use to improve and upgrade their 

services, the federal government decided to create a centralized 
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bureaucracy called the River Basin Development Authorities (RBDAs), to 

be supervised by the Federal Ministry of Water Resources, without ade

quate provisions for existing state agencies which were, and are, better 

placed to perform these activities. The RBDAs were supposed to operate 

in the same areas as existing state agencies, they had sweeping powers, 

virtually unlimited revenue, were not required to be locally accountable, 

and have been largely irrelevant to the areas they are supposed to 

serve. All available evidence to date confirms the fact that these 

federally owned agencies have not adequately performed any of the tasks 

assigned to them, given their financial and sweeping legal powers 

(Ajayi, 1980a, 1980b; Siann, 1981). 

10.2 Framework for Institutional Reform in Water 
Resources Administration in Nigeria 

10.2.1 General Considerations 

The foregoing considerations strongly suggest that significant 

reforms in existing water institutions operating in Nigeria are neces

sary if a desirable goal of self-sustaining development is to be 

attained in the near future. Several critical aspects of Nigerian water 

institutions were considered in the previous section in order to deter

mine the areas where changes can lead to improved performance. This 

study has revealed that there are no real water institutions in Nigeria, 

a real water institution being regarded as a "device of society to 

manage itself" (Vlachos and Hendrichs, 1977, p. 57) as far as water 

resources administration is concerned. The transformation of the 

present virtual water institutions into real water institutions is part 
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of the aims of this study, and will be pursued in the rest of this 

chapter. 

The lack of real institutions to carry on water resources admin

istration in Nigeria and most developing societies is reflected in the 

incapacity of their government agencies to implement even the plans that 

have been prepared for them by foreign experts. The necessary institu

tional reforms which are preconditions for self-sustaining development 

have never been introduced. 

Planners in Africa repeatedly wrote plans that government did 
not and could not implement. The plan targets, whether public 
or private, required for their implementation vast institutional 
and corresponding legal changes. The planning rules and insti
tutions did not, however, either require or induce the planners 
to plan those changes. (Siedman, 1979, p. 21, emphasis added) 

At present, Nigeria is caught in a vicious cycle. Since government 

water agencies have never been required to operate, for example, like 

the TVA, in order to plan for an area, they have to rely on outside 

experts. Since they cannot evaluate or even comprehend these plans, 

they are forced to turn to outside experts for implementation. Finally, 

even if some of these plans are implemented, the agencies again have to 

rely on outside experts for management. This strategy cannot guarantee 

self-sustaining development. In order to break this vicious cycle, it 

is strongly recommended that these agencies be required to operate in an 

executive manner along the lines of the TVA as discussed in Chapters 8 

and 9. This can be achieved if, instead of contracting all their work 

to foreign agencies, the Nigerian agencies employ experts directly who 

can work within an indigenous institutional framework to assist in 

planning, implementation, and management of development projects while 
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committed to a program of training local people within an established 

local institutional framework to perpetuate water development programs 

(Resnick, 1981). 

At the United Nations Water Conference held in Mar del Plata in 

1977, although the institutional problems hindering the development of 

water resources in African countries were recognized, the proposed 

recommendations failed to address the root causes of the problem: 

Institutional inadequacy has been one of the major constraints 
on the effective development of water resources in the past. . 
. . The problem of creating an adequate institutional infra
structure should be kept constantly under review at the 
national, subregional and regional levels, in order to stream
line the existing organizations and create new ones, where 
necessary, in order to deal effectively with the problems of 
water development as they emerge from time to time. (Biswas, 
1977, p. 186, emphases added) 

Yet, in the view of this author, the biggest problems in water resources 

administration in Nigeria and other developing countries are not to be 

found at the national, subregional, or regional levels, but at the local 

level, where the delivery of water services is virtually non-existent. 

This is where shortcomings in the existing system are most evident, and 

it would seem that this is the area where the greatest institutional 

innovations should take place. This represents one of the conclusions 

from this study. 

Worsening resource management and abuse of the environment are, 
more than anything else, glaring reminders that people in the 
majority of less-developed countries still live in tenuous 
political systems that deprive them of control over their own 
destinies, cannot deliver basic services and are incapable of 
setting out a framework that encourages sustainable and reason
ably equitable development. (Leonard, 1981, p. 19A) 

A strong institutional framework for development based on clientele sup

port is highly recommended for Nigeria and other developing countries. 
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A suggested model was presented in Chapter 9. "Perhaps a system of 

public administration composed of a variety of multi-organizational 

arrangements and highly dependent upon mobilizing clientele support will 

come reasonably close to sustaining a high level of performance in 

advancing the public welfare" (Ostrom and Ostrom, 1971, p. 212). The 

system of locally based special water districts recommended in Chapter 9 

will form the basis of the alternative institutional models for water 

resources administration proposed for Nigeria. 

Some of the factors which are expected to influence the ultimate 

choice of institutional model of water resources administration for 

Nigeria are: 

1. Political and administrative structure of state and local 

governments. 

2. The powers (both legislative and fiscal) delegated to these 

units. 

The political map of Nigeria has been in a state of flux since indepen

dence in 1960 and this has affected the way water development organiza

tions have been set up in the country. As Table 10.1 shows, the number 

of water agencies has tended to proliferate with the subdivision of the 

country into smaller states. At independence in 1960, there were three 

political administrative units (regions), excluding the federal capital 

territory. Correspondingly, there were three state water corporations 

and no federal agency or local water agencies. By 1976, when the 

country was divided into nineteen administrative states plus a sizeable 

federal capital territory, there were correspondingly nineteen state 

water corporations. In addition, the federal government had established 



Table 10.1 Proliferation of State Water Agencies 
Corresponding to Creation of States in Nigeria 
from 1960-1981. 

Total Number of 

Year States 
State Water 
Agencies 

Federal Water 
Agencies 

1960b 3 3 -

1963 4 4 -

1967 12 12 -

1975 19 19 1C 

1976 19 19 12d 

1981 43e 43? 12? 

Excludes Federal Capital Territory or Crown Colony of 
Lagos. 

At independence from Great Britain. 

cFederal Ministry of Water Resources (FMWR). 

Êleven River Basin Development Authorities (RBDAs) and 
FMWR. 

eProposed. 
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eleven regional river basin development authorities to cover the whole 

country, having overlapping powers and jurisdictions with the older 

existing state water corporations. Also, there is the Federal Ministry 

of Water Resources. The existing situation is creating serious juris

dictional conflicts in all the river basins, and the existing coordina

tion mechanisms are not adequately designed to meet the challenge. The 

interplay of two power groups represented by the federal and state 

agencies is creating distortions which are counter-productive to the 

effective use of water resources in Nigeria (Siann, 1981). These juris

dictional conflicts must be addressed in any reforms of the existing 

framework for water resources administration. 

A commission has recently recommended that Nigeria be further 

subdivided into forty-three states (West Africa, 1981). This is bound 

to compound the existing picture with respect to coordination among 

federal and state agencies, especially if each one of the additional 

twenty-four states decides to set up its own water agency. One of the 

reasons for the proliferation of states in Nigeria is to provide a 

broader base for planning and development (Odetola, 1975). However, the 

experience since 1967 would suggest that an effective solution lies 

elsewhere. For example, efforts to create and strengthen local institu

tions within the existing framework of nineteen states will probably 

produce better results at the local level than the present proliferation 

of states accompanied by superposition of umbrella federal agencies on 

the functional areas of the states, thereby robbing the areas of desir

able local control. In any case, since the natural river basins are 

finite and do not increase in size with further subdivision of the 
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country into states, a point will be reached when it will not be effi

cient to have as many state water corporations as there are states. It 

is the conviction of this author that such a point has been reached and 

surpassed with the increase in the number of states from twelve to nine

teen in 1975. Prior to 1967, each of the four political units (regions) 

included several river basins and state administration of water 

resources could also have been organized along river basin boundaries 

without potential conflict. Today, there are more states than the 

recognized river basins and no state is large enough to encompass a 

single river basin such that the potential .conflict between state 

agencies and regional basin organizations has become very real. Lack of 

effective coordination and cooperation among state and regional water 

development authorities is already hindering water development efforts. 

One final note: Nigeria adopted a system of government patterned 

after what obtains in the United States, after this study had begun, on 

October 1, 1979 (Federal Ministry of Information, 1979). It is expected 

that, as the politicians and government officials become more familiar 

with the American system of government and style of administration, 

further changes in the relationship among the federal, state, and local 

levels of government will parallel what exists in the United States. 

Consequently, the recommendations for institutional reforms in water 

resources administration contained in this study, if adopted for imple

mentation, are not expected to meet with any negative political 

constraints. 
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10.2.2 Alternative A: Water Institutions 
Based on Levels of Government 

The Colorado River Basin of the United States provides the model 

on which this alternative is based. Apart from a compact among the 

states in the basin dividing the flow of the Colorado River among them 

and the Republic of Mexico, there is no basin-wide executive agency to 

plan or develop the water resources of the basin. Each state in the 

Colorado River Basin is responsible for administering the water 

resources within its borders or water allocated to it from the Colorado 

River under provisions of the compacts binding on the states in the 

basin. The diversity among state water institutions in the Colorado 

River Basin was considered in detail in Chapter 7, leading to the three 

state models further discussed in Chapter 8 as possible models for 

•V 4 
adoption by any of the states in Nigeria. 

Alternative A involves each level of government in the task of 

water resources administration. Strong organizations at the local 

level, such as the special water districts, provide essential water ser

vice delivery to consumers. At the state level, we have the administra

tion of water laws and state-wide planning for water development. The 

state administers federal assistance programs to the local organizations 

and also exercises oversight functions on the local water agencies. 

Each level of government is charged with certain water functions and 

provided with the authority and means of executing the responsibilities 

assigned to it. There is a cooperative effort among the three levels of 

government in the administration of water resources. 
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In Nigeria, the administration of water resources was the 

responsibility of the states prior to 1975. The federal government did 

not play a significant role other than the data collection program of 

the Water Supply Section of the Geological Survey of Nigeria. Other 

federal agencies such as the Meteorological Department similarly col

lected data of hydrological importance. Actually, the activities of the 

state water agencies were mostly restricted to water supply to major 

cities and they did not operate in the rural areas on a state-wide 

basis. Even today, this is still the way in which most, if not all, of 

the state water agencies perceive their role and conduct their opera

tions. Some state water agencies perform no more than water supply to 

the state capital. Nigerian state agencies are rated poorly in the per

formance of each of the seven major functional areas of Figure 9.3 

(p. 260). Most of the functions shown are simply not performed at all. 

No state has a water law to guide its water development programs or to 

regulate water use and development in the state. Guidelines for water 

policy and objectives have never been expressed. Planning and imple

mentation of water projects are left for expatriate consultants who are 

usually called in at times of crisis. Operations and management of 

existing projects have traditionally been poorly carried out by the 

state agencies. One of the reasons for their poor performance is 

related to the fact that they do not operate on an economic or business 

basis to provide enough revenues to meet their operating expenses 

(Oyebande, 1978). It was concluded from a study of state water corpora

tions operating in Nigeria that they need to be restructured if they are 

to be more effective and financially stable (Oyebande, 1978). Partial 
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Chapter 8 and further recommendations will be made in the rest of this 

chapter. 

Perhaps the greatest shortcoming in the existing framework for 

water resources administration in Nigeria is that there is no organiza

tion responsible to water users which is also capable of representing 

their interests outside of the government framework. State water 

agencies are not properly organized to perform all the tasks which they 

should really be undertaking. 

It was partly to assist the states in resolving some of these 

water development problems that the federal government decided in 1975 

to establish River Basin Development Authorities (RBDAs) side-by-side 

with existing sbatse water corporations. However well-intentioned these 

efforts on the part of the federal government might have been, this 

development was the least appropriate response to the problems of water 

resources development in the country at this time. The RBDAs are super

vised by the Federal Ministry of Water Resources (FMWR), which has pro

ceeded to establish zonal offices in each operating area of the RBDAs. 

What the federal government has succeeded in doing in this instance is 

to create a two-layer bureaucracy over existing state organizations in 

order to resolve perceived problems in the states, without improving the 

existing situation or increasing the accountability of agencies to the 

people they are supposed to serve. In fact, there is evidence to sug

gest that this development is counter-productive to the long-term solu

tion of water problems in the country. In a recent comparison of the 

performance of one of the new federal RBDAs, the Ogun-Oshun River Basin 
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Development Authority (OORBDA), and a long-established state water 

development corporation, the Oyo State Water Corporation (OSWC), which 

have overlapping areas of operation, the following conclusion was 

reached: 

In the case of Oyo State, the OORBDA has been given a role which 
might become relevant in time. However, for the present the 
OSWC has the more significant role to play in overcoming the 
bottlenecks in the water supply. . . . One is drawn to the 
inevitable conclusion that river basin authorities seem to be 
given more formidable powers than is warranted in the earlier 
stages of their operations. This does sometimes lead to a 
situation where they tend to deflect rather than assist the main 
drift of development. (Siann, 1981, p. 231, emphases added) 

Similar concerns were expressed in earlier reports to the Federal 

Ministry of Water Resources by this author (Ajayi, 1980a, 1980b, 1980c). 

All these would suggest that Nigeria is not yet ready for this type of 

approach to water resources development and administration involving 

both state agencies and river basin development agencies operating 

simultaneously. The efforts of the federal government should have been 

directed towards improving the capability of state agencies in dis

charging their responsibilities and also towards helping the states to 

establish water institutions at the local level where the greatest 

impact on human welfare can be achieved through improved service 

delivery. 

The above discussions suggest that Nigeria would benefit from 

adopting a model based on administration of water resources by state and 

local agencies, supported by federal financial assistance, without the 

need for federal regional River Basin Development Authorities. In this 

model, the role of federal agencies will be restricted to data collec

tion, regional planning, coordination of state programs, and 
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administration of federal programs of financial assistance to the state 

and local agencies, preferably on a matching grant basis to induce the 

local areas to generate local funds for their own development. In this 

model, the state legislatures will be responsible for water legislation 

to guide water development projects in each state. State water agencies 

can be patterned after any one of the three state models suggested in 

Chapter 8. Additional roles of state agencies were also presented in 

Chapter 8. Most states in Nigeria should probably operate the Type II 

state model as explained in Chapter 8. Local organizations are expected 

to be patterned after the special water district organizations in the 

United States for reasons given in previous chapters. The existing 

vacuum in user-oriented and water organizations responsible to a sup

porting clientele in Nigeria must be filled before any improvement in 

service delivery at the local level can be expected. 

The advantages of adopting this alternative model include the 

fact that no major re-organization of the political system of adminis

tration or government within the country is necessary. Water law mat

ters can be tackled by each state legislature which is eminently quali

fied as a representative body of the people living within the state. 

The state executive is expected to provide leadership in water policy 

matters and in formulating water objectives for the state. The planning 

for water development and administration of water laWfe and programs of 

the state will be the prerogative of professionals in the state agency 

along the lines suggested in Chapter 8. Adopting a system of local 

special water districts will also fill the present vacuum in service 

delivery organizations deriving their legitimacy from clientele support. 
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The disadvantages of adopting this model in Nigeria stem from 

the fact that the country is already composed of too many states in 

relation to the number and sizes of the river basins in the country to 

make this proposal really effective. If additional states are created 

as proposed (West Africa, 1981) from the existing nineteen states, we 

will have a situation in which it will be inefficient to have four or 

more states operating independently on any given river basin without 

some form of regional coordination. In this case, an alternative model 

will have to be considered. If Nigeria were composed of fewer mini-

states, and also if the federal government had not created the RBDAs, as 

well as the Federal Ministry of Water Resources (FMWR) in 1975 and 1976, 

this would have been a very attractive model for the country. In the 

present circumstances, it might be difficult to abolish the RBDAs and 

restructure the state water institutions to conform to this model. How

ever, if re-alignment of some of the present mini-states takes place to 

create larger states in the future, then it will be very desirable to 

consider the adoption of this alternative model of water institution for 

water resources administration in Nigeria. In this case, a modification 

in the way the existing RBDAs operate will be found necessary. 

10.2.3 Alternative B: River 
Basin Institutions 

The Tennessee River Basin in the United States provides "trie 

setting on which this model is based. The Tennessee Valley Authority 

(TVA) was established in 1933 by the Congress of the United States as an 

executive agency to administer the water resources of the Tennessee 

region for the economic development of the area. The TVA as a model 
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institution for water development was presented in Chapter 6. It is 

possible to base the administration of water resources in Nigeria, or 

any other country, exclusively on regional river basin authorities, each 

patterned after the TVA, as explained ·in earlier chapters. However, the 

simultaneous presence of state agencies in competition with regional 

river basin organizations for water resources planning and development 

is precluded in this model for reasons given earlier. 

The creation of the RBDAs in Nigeria in 1976 appears to be a 

move in the direction of adopting the alternative suggested here as 

Alternative B. However, the activities of the RBDAs to date demonstrate 

that they are not going to contribute much to innovative water resources 

administration in Nigeria. In fact, all of the available evidence 

already suggests that the present competition which the RBDAs provide to 

the older existing state water development agencies is counter-productive 

in the long run for overall effective and efficient water resources 

administration in the country (Ajayi, 1980b; Siann, 1981). In addition, 

the lack of an institution at the local level through which the federal 

RBDAs can provide service delivery means that very little improvement in 

the welfare of the local population can be achieved with the approach 

adopted by the RBDAs. 

Recommendations to improve the overall capability of the RBDAs 

in Nigeria as executive agencies for river basin development were pre

sented in Chapter 8. A comparison of some of the provisions of the Act 

establishing the TVA with the decree establishing the RBDAs in Nigeria 

was also given in Table 8.1 (p. 221) to highlight some of the short

comings in the decree establishing the RBDAs. If, in addition to 
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re-organizing the RBDAs to operate more like executive agencies for 

river basin development, a strong system of local organizations which 

are based on user or clientele support is established to provide essen

tial water services, then Nigeria could be said to truly operate an 

Alternative B model. The activities of the states in this arrangement 

will be limited to water legislation and the administration of the water 

rights law. Existing state agencies will have to be re-organized in 

order for them to be able to perform their new roles. Some of their old 

activities, such as water supply to cities and rural areas, will be per

formed by the proposed local water user organizations. 

One of the advantages of this alternative institutional model of 

water resources administration is that the natural unity of the river 

basin is preserved in all administrative operations such as data collec-
• A 

tion, planning, and development. The type of coordination provided by 

this model allows a more efficient allocation of resources than if there 

are several state jurisdictions, each operating on a different part of 

the basin. 

The disadvantages of a country-wide system of water resources 

administration based on river basin agencies stem from the fact that 

equitable administration of water law and water allocation functions 

require some degree of political representation which, strictly 

speaking, is not provided by an executive agency like the TVA. However, 

the TVA has been able to operate successfully on the Tennessee River 

Basin without political representation of the states of the area on its 

board of directors. Water use and allocation matters are still per

formed by the states, which are also responsible for water law matters. 
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Hence, it is not impossible to preserve local representation on water 

development matters when a regional executive water authority is pres

ent. This is the shortcoming of the British regional water authorities. 

The adoption of TVA-style executive water agencies covering the 

whole country is feasible in Nigeria. However, the present RBDAs need 

to be restructured to take into account the kind of advantages which a 

TVA can provide as discussed in Chapters 8 and 9. Perhaps as a result 

of the present situation in Nigeria — existing RBDAs, strong finan

cially, weak state executive agencies — this alternative might prove to 

be easier to adopt, rather than abolishing the RBDAs as would be neces

sary if Alternative A were to be adopted. 

10.2.4 Alternative C: Mixed Strategy 

This is the alternative which exists in the United States today. 

There has never been any attempt on the part of the federal government 

of the United States to introduce a uniform system of water resources 

administration throughout the country. Instead, each state has been 

relatively unconstrained by the national government in its approach to 

water resources development and administration. The only exception to 

this policy on the part of the federal government was the creation of 

the Tennessee Valley Authority in 1933 by the United States Congress 

specifically to alleviate the economic depression which existed in the 

Tennessee region at that time in relation to the general level of 

development in the rest of the country. Actually, a study of all alter

native institutional arrangements for water resources development in the 

United States has revealed that this mixed strategy is the best approach 
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to water resources administration. The study could find no one particu

lar institutional arrangement suitable in all places at all times 

(U.S. Water Resources Council, 1967). Consequently, this approach to 

water development is to be highly recommended in any country, despite 

the tendency for several national governments, especially in developing 

areas, including Nigeria, to impose one institutional form throughout 

the country. 

Basically, there are two approaches to the issues of water 

resources development and administration. Water institutions can be 

organized along the same divisions as political administrative units. 

This .has been the tendency in all countries historically. However, the 

fast pace of development in certain areas means that some form of 

regionalization is needed to improve economy of administration. Con

versely, the slow pace of development in the Tennessee Valley region led 

to the creation of the Tennessee Valley Authority in the United States 

in 1933 in order to bring development to the area. Consequently, the 

existing situation in the United States is such that different areas 

apply different strategies to water resources administration. This 

mixed strategy approach has proved to be very satisfactory because the 

conditions — hydrological, economic, and social — are not the same 

throughout the country and a study has found that no one institutional 

arrangement can be prescribed to be applied uniformly throughout the 

whole country, and actually recommended that this diversity be pre

served. Each area is also free to experiment and choose the institu

tional arrangement which it feels is best suited to its circumstances. 
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Perhaps Nigeria can benefit from these findings, including those 

of this study which has demonstrated a crucial need for new directions 

for water resources administration in the country. In view of the fact 

that Nigeria is a moderately large country with diverse hydrological, 

economic, and social conditions, a diversified approach to water 

resources administration is highly recommended. It is predicted that, 

if the federal government of Nigeria abandons its present approach or 

policy, begun in 1975, of trying to railroad each of the states and all 

the different areas of the country into adopting one institutional 

framework, a mixed strategy approach to water resources administration 

will be the result. 

The advantage of this alternative model is that different insti

tutional frameworks for water resources administration are available for 

different areas to consider which is best suited to its circumstances. 

This potential choice increases the probability that whatever arrange

ment is chosen by a particular area will be more appropriate. At least, 

this strategy contributes to the democratic processes in the country by 

promoting freedom of choice, especially if locally accountable institu-

. tions form the basis of selection of a particular institutional model 

for water resources administration. 



CHAPTER 11 

DISCUSSION 

Water resources administration poses a dilemma for governments 

throughout the world. Institutional arrangements for water resources 

development and administration do not conform either to the market model 

of economists for the efficient allocation of resources, or to the 

bureaucratic model of administrators for running an efficient system of 

public administration. The fact that water is not readily contained 

within jurisdictional boundaries lies at the root of difficulties in 

developing and perfecting institutional arrangements for effective and 

efficient water resources administration. This difficulty assumes crit

ical dimensions in developing countries, such as Nigeria, which have yet 

to recognize or appreciate the crucial role which properly designed 

institutions can play in the administration of water resources. 

There is universal agreement that the present arrangements for 

water resources administration in Nigeria have not produced desirable 

results. There is near universal agreement on the need for significant 

institutional changes to improve the existing situation. There is 

enough evidence to support the conclusion that present arrangements are 

counter-productive to the development process in the short term as well 

as in the long run. It is expected that the findings of this study will 

bring about universal agreement on the need for such institutional 

339 
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reforms as are recommended in this dissertation to improve the effec

tiveness and efficiency of water resources administration in Nigeria and 

in other developing countries in a similar situation. 

Modern water resources administration is a complex activity com

prising the execution of a wide variety of functions to advance the 

public welfare. The following functional areas have been recognized in 

this study as comprising the spectrum of tasks to be accomplished in 

water resources development and administration: 

1. Law. 

2. Objectives and policy. 

3. Planning. 

4. Implementation. 

5. Operations and management. 

6. Financial and economic. 

7. Organizational. 

As practiced in the United States, water resources administra

tion is a cooperative effort among federal, state, and local levels of 

government, as well as private water user organizations, or special 

water districts, established outside the main frame of partisan politics 

or parliamentary government. The special water districts originated 

from the need to deal with specific public water problems which the 

existing political or administrative units of government, even at the 

local level, were not suited to tackle. The framework of decision 

making provided by this special water district organization enables a 

clientele of water users and affected parties to organize and administer 



water use for their own benefit. Legal precepts underlie the forces 

which have helped to shape the trajectory of water resources development 

in the United States. Water resources administration in the United 

States is characterized by substantial decentralization among the 

agencies involved. Also, there are provisions for strong citizen 

participation at all levels and stages of decision making in the process 

of administration of water resources, even more so than in any other 

developed country. There is no attempt on the part of the federal 

government of the United States to institute or impose a uniform system 

or style of water resources administration throughout the whole country. 

Instead, each state or local area has been relatively unconstrained in 

its choice of the most appropriate decision-making arrangements to suit 

its own circumstances. The ability to choose may, indeed, be one of the 

most important attributes of a democratic society (Ostrom, 1971). 

Nevertheless, the situation in the United States is not perfect. 

Although there are deficiencies, the means exist for resolving conflicts 

arising from inevitable competition for water among users without 

recourse to bullets. These deficiencies are due primarily to institu

tional lags in responding to changes in the physical, social, and 

economic conditions affecting and shaping water use. It is not too 

difficult to imagine the situation which would otherwise exist in the 

absence of the means to facilitate water resources administration. The 

existing situation in Nigeria provides an excellent example. 

An assessment of water resources administration practices in 

Nigeria today reveals several inadequacies attributable to deficiencies 

in the framework for decision making in the use and allocation of water 
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resources. Presently, the whole field of water resources administration 

is dominated by the federal government. There is also a lack of atten

tion to several critical functional aspects of water resources adminis

tration. For example, there is no water law to guide water development 

efforts anywhere in the country. Furthermore, over-centralization in 

the decision-making process effectively removes the focus of perceived 

solutions, which are centrally derived, from the actual local problem 

areas. Mechanisms for implementing decisions are not geared toward 

advancing the public welfare, largely because implementing agencies are 

not based on clientele support for their continued existence. In fact, 

hundreds of people have been shot and killed for protesting the imple

mentation of decisions on water projects which were arrived at without 

their consent. In any case, the administration of water resources in 

Nigeria is notorious for its inability to provide for the public wel

fare, partly because the structure of decision making is not conducive 

to an accurate definition of the public interest. Indeed, there are no 

specific water organizations as such at the local or user level to 

represent water users and provide the delivery of essential water ser

vices, whereas this is the area which is critical to the enhancement of 

economic and public welfare. As a result, in Nigeria, as in most 

developing countries, the provision of crucial water services is either 

non-existent or grossly inadequate. 

The tasks of water resources administration are performed 

through water institutions which provide the means for implementing 

decisions on water matters. The quality of water resources administra

tion is determined and largely influenced by the particular 
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institutional framework resulting from the decision-making arrangement 

which is adopted for governing the use and allocation of water 

resources. This study has revealed that the real need for water insti

tutions is to provide a framework for decision making in the administra

tion of water resources for promoting human welfare. Institutions for 

water resources administration operate at the interface of the water 

resources system and the social system, constrained by other systems, 

such as political, economic, or technological. 

If we accept the definition of an institution as 1) a device of 

society to manage itself, and 2) a system of norms growing out of funda

mental individual and collective interests (Vlachos and Hendrichs, 

1977), then it becomes extremely difficult to acknowledge the existence 

of water institutions in Nigeria because: 

1. Almost all the water resources administration and management are 

contracted out to foreign firms (which does not constitute a 

device of the Nigerian society to manage itself). 

2, An overwhelming majority of the people are excluded from the 

decision-making process (such that the operative system of norms 

cannot be characterized as being derived from fundamental indi

vidual and collective interests). 

All the activity in water resources administration in Nigeria to date 

has failed to produce major policy reform with respect to the qualita

tive need for popular participation in the decision-making process. 

Actually, the policy of successive national governments has been to deny 

elective participation in the administration of water resources, espe

cially at the local level. Consequently, there is an institutional 
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problem of crisis proportions in the administration of water resources 

in Nigeria today. 

The institutional problem in water resources development and 

administration is to find a relevant decision-making framework for maxi

mizing the effective management of water resources at the minimum 

possible economic, political, and social costs. Analysis of the experi

ence of the United States in this field suggests three alternative 

models, each of which is based on a strong infrastructure of local, 

water-user organizations. A significant characteristic of all three 

models is provision for a high level of citizen participation in the 

decision-making process. One alternative is to organize, water institu

tions by level of government. This is the traditional way and each 

level of government is assigned specific functions and given the requi

site authority to execute its tasks. Within each level of government, 

there are functional departments, each of which is responsible for a 

major aspect of water resources administration such as data collection, 

planning, or water rights issues. Another alternative is to organize 

the administration of water resources on the basis of regional, execu

tive basin-wide institutions. The Tennessee Valley Authority (TVA) pro

vides the example for this alternative model. The TVA is an executive 

agency with several water functions to perform, including almost all 

aspects of water resources administration, except water rights matters. 

It is possible to cover the whole country with TVA-type institutions, 

but this would require elimination of the approach provided by organizing 

along levels of government, otherwise serious jurisdictional conflicts 

would occur. A third alternative is to adopt a mixed strategy. Certain 
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areas will have TVA-type executive agencies while other areas will have 

no TVA-type agency, but the states will then be responsible for all 

aspects of water resources administration and development. In addition, 

three possible models of state water resources administration were also . 

discussed in Chapters 7 and 8. The Type III state model — independent 

agency — was recommended for adoption by the states in Nigeria at this 

stage of development. 

Since the decision-making arrangements constituting the local 

"water institution" in Nigeria are inadequate to provide for the public 

welfare, the strategy of successive national governments has been to 

bypass these local "institutions" and seek to promote development by 

turning to foreign institutions. This strategy has only produced iso

lated areas of growth without being accompanied by meaningful develop

ment throughout the country. This recently discovered phenomenon of 

growth without development is peculiar to Nigeria and other developing 

countries where no local institutions exist to sustain development, even 

though growth occurs in isolated areas with the aid of foreign institu

tions. In order to promote development, efforts must be made to 

restructure existing institutions or build new local institutions where 

necessary. These reasons form the basis of the recommendations made in 

this dissertation. 

Any subsequent proposal for the development of developing 

countries which does not begin from an evaluation of the ability of the 

local institutional base to sustain development efforts will contribute 

little to the solution of the development problem in the long run. The 

design and establishment of viable water institutions are judged in this 



dissertation to be much more relevant to the solution of water develop

ment problems in Nigeria than the mere introduction of technology or 

technological solutions to development problems. "Natural resource 

management from the first to the final analysis is a decision-making 

process where optimal solutions regarding the manner, timing and alloca

tion of resource use are sought within the economic, political, social 

and institutional framework afforded by a given culture at any partic

ular time" (Bradley, 1973, p. 289, emphasis in original). It is 

axiomatic that technological solutions for water resources problems, 

whether inappropriate or otherwise, cannot help to overcome fundamental 

institutional impediments to water resources development and administra

tion in Nigeria or any other developing country for that matter. This 

is the real challenge posed by the development problem. 



CHAPTER 12 

CONCLUSIONS AND RECOMMENDATIONS 

Water-related problems will never be completely solved. New 

problems keep emerging, even in the United States and other developed 

countries with long histories of well-organized activity in water 

resources administration. However, they do possess the means — water 

institutions — of resolving water problems as the problems emerge. 

Imperfections in the administration of water resources in these 

countries are due primarily to institutional lags in responding to 

emerging water problems. On the other hand, Nigeria, like most 

developing countries, does not possess an adequate institutional capac

ity for resolving several aspects of water resources problems. Instead 

of designing and building local institutions capable of dealing with 

water problems, the present strategy of Nigeria is to seek short-term 

solutions by engaging experts from foreign water institutions. This 

strategy of over-reliance on foreign experts to conduct virtually all 

tasks associated with water resources administration postpones indefi

nitely the day when Nigeria will be capable of initiating and carrying 

on water development projects on its own. In the long run, the cost of 

finding solutions to water problems will be prohibitive unless institu

tions are established locally which will be capable of resolving water 

problems as they emerge. It is hereby recommended that efforts be made 
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to establish the means for the Nigerian society to manage its water 

resources by itself as much as possible. Examples of such means in the 

form of alternative institutional models for water resources administra

tion have been presented throughout this dissertation. The inadequacies 

in the existing decision-making framework for water resources adminis

tration in Nigeria have also been well-documented in this dissertation. 

One of the greatest shortcomings in the existing framework for 

water resources administration in Nigeria is the exclusion of an over

whelming majority of the people from participation in the decision

making process for water resources administration. Furthermore, there 

are no organizations which are responsible to water users and which are 

also capable of representing their interests outside of the framework of 

government controlled agencies. The decision-making framework is 

neither conducive to identifying the public interest nor providing for 

it, except as perceived by government officials without any input from 

the affected public. It is recommended that significant citizen 

participation be built into the system of water resources administration 

for both strategic and ethical reasons as explained in Chapter 10. 

In recognition of the deplorable state of water affairs and 

water resources administration in the country, the federal government of 

Nigeria decided, in 1975, to establish new River Basin Development 

Authorities (RBDAs) side-by-side with existing state water corporations. 

However well-intentioned these efforts on the part of the federal 

government might have been, this development was the least appropriate 

response to the problems of water resources administration in the 

country at the time, and even now. The federal bureaucratic 
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organizations, being unaccountable to the people whom they are supposed 

to serve, tend to deflect rather than assist water development efforts 

in their areas of operations. The federal government should have con

centrated on improving the capability of the existing state agencies in 

discharging their responsibilities. The federal government should also 

have helped the states in establishing water institutions at the lower 

levels of government, where none currently exist, which would be capable 

of providing water service delivery to the majority of the people, this 

being the level of government where the greatest impact on human welfare 

can be achieved. 

At the local level, there can be no substitute for an elective 

institution such as the special water district organization to improve 

water service delivery and advance public welfare. The absence of such 

an institution in Nigeria creates a vacuum at the interface of the water 

resources system and the social system which must be filled if the 

quality of water resources administration is to be improved. Perhaps 

the best framework devised anywhere for incorporating water users or the 

affected public into the decision-making process for water resources 

administration is the institution of the special water district, largely 

because it is oriented towards problem solving and its mandate is 

problem specific. This institutional framework of decision making for 

water resources administration at the user level is recommended for 

adoption by Nigeria. 

Beyond the local level, several options exist. These were pre

sented in Chapters 8 through 10. Basically, the business of water 

resources administration in Nigeria needs to be decentralized as much as 
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possible such that there is a coincidence of decision making at the 

source of the water resources problem. 

Since no one particular institution is suitable at all times and 

in all places, it is recommended that the federal government of Nigeria 

should allow each area the freedom of choice among different institu

tional arrangements for water resources administration. The choice 

among alternatives may very well be the greatest attribute of the demo

cratic, presidential system of government which Nigeria adopted, after 

the United States, with fanfare in October 1979. Several such alterna

tive arrangements have been suggested in this dissertation. 

As the political map of the country is still in a state of flux, 

it is difficult to recommend one particular institutional model. As the 

country gets subdivided into smaller and smaller states, the choice of 

institutional model will require careful consideration. For example, it 

will be inefficient to have four or more states operating on one river 

basin without some sort of coordination, if the proposal to double the 

present number of states is carried out. The final political map of the 

country in relation to the river basins will strongly influence the 

choice of appropriate and efficient institutional arrangements for water 

resources administration beyond the local or user level. It is sug

gested that, perhaps, the government and the people of Nigeria should 

also consider the implications of further subdivision of the country 

into mini-states on the overall systematic and efficient administration 

of all natural resources, including water, since the development of 

these resources forms the basis for producing the wealth of the nation 

and advancing the public welfare. 
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Finally, in order to ensure that water resources administration 

in Nigeria reflects fundamental individual and collective interests, 

incentives and opportunities for significant citizen participation at 

all levels and at all stages of water resources development should be 

provided at all times. Agencies should be required to invite public 

participation in the decision-making process to improve the system of 

water resources administration. Coupled with the adoption of user-

accountable organizations at the local level, the foundation for 

improving the effectiveness of water institutions in Nigeria as devices 

of the Nigerian society to manage itself would have been laid. These 

conclusions and recommendations could also be applied to other developing 

countries to improve their system of water resources administration. 



APPENDIX A 

PROGRAMS AND PROJECTS OF THE UPPER BENUE 

RIVER BASIN DEVELOPMENT AUTHORITY 

The following is an excerpt from the first annual report of the 

Upper Benue River Basin Development Authority (1978, pp. 7-8). Note 

that, of the nine major projects accomplished or in progress during the 

period covered by the report (December 1976-March 1978), fully seven 

were assigned to consultants. The only exceptions were the setting up 

of an administrative framework for the RBDA and a pilot project. 

4.1 Given the foregoing Headquarters Administrative frame
work, it can be asserted that the Authority is now fully opera
tional. In accordance with section 3(2) of the Decree estab
lishing the Authority, the Board approved the taking over from 
Bauchi and Gongola State Governments those irrigation projects 
with potential for large scale development. Several meetings 
were held and joint visits undertaken by State and Authority's 
officials. The taking over exercise was completed by the end of 
February, 1978 and Authority's Engineers have moved to the 
project areas. The projects taken-over and those being executed 
by the Authority are reviewed in the following paragraphs. 

4.2 Authority's Permanent Headquarters — About 145 hec
tares east of Yola has been selected and formally acquired for 
the Permanent Headquarters of the Authority. Preliminary layout 
design of the entire site has been completed. The first phase 
of building programme comprising of 20 Senior Staff Houses and 
26 Junior/Intermediate Staff Quarters was started in November, 
1977. The construction of main Access Roads and some of the 
major arteries at the site is being carried out by the 
Authority's Task Force. In a bid to provide boundary demarca
tion and wind breaks, about 15,000 tree seedlings of different 
species have been raised in the tree nursery at the site. 
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4.3 Dadin Kowa Dam Project — The contract for Consultancy 
Services for the final design and supervision of the construc
tion of the Dadin Kowa Dam Project was approved by the Federal 
Executive Council in February, 1978. The Consultants have since 
then been discharging their responsibilities. Pre-qualification 
and tender documents for all aspects of the dam site and 
hydraulic model studies of the Spillway have been completed. 
Both the Authority and the Consultants have established their 
offices at Gombe. Beside providing logistical support to the 
Consultants, the Authority is constructing the dam colony. The 
houses under construction are 18 Senior Staff Quarters and 6 
Junior/Intermediate Staff Quarters. Authority's Task Force are 
also undertaking the construction of the Access Road to the dam 
site. Similarly, the Authority is undertaking the resettlement 
works associated with the project and establishing a Pilot 
Irrigation Project about five kilometres down-stream of the dam 
site. 

4.4 Bagel Project — The taking-over exercise from the 
Bauchi State Government for this project has just been completed. 
The Consultants engaged by the State Government have submitted 
draft final report of the feasibility study. Exploratory 
drilling of the dam site has also been completed. The Authority 
has posted an Irrigation Engineer to the project with a view to 
establish a Pilot Irrigation Project. 

4.5 Tallum Project — The taking-over exercise from the 
Gongola State Government for this project has also just been 
completed. Authority's Engineers have already moved to the site 
and about 100 hectares have already been cleared in preparation 
for the Pilot Irrigation Project to be established. 

4.6 Taraba River Project — After the taking-over from the 
Gongola State, Authority's Engineers surveyed the area for the 
Pilot Project and a layout design of the scheme is underway. It 
is hoped to developed 100 hectares for the establishment of 
Pilot Farm while hydrological investigations are also-in 
progress. In the meantime, the consultants engaged for studies 
of the Upper and Lower reaches of the Basin have been making 
steady progress. 

4.7 Donga River Project — About 10 hectares were developed 
and some infrastructures like housing and offices were built by 
the Gongola State Government. Authority's Engineers since 
moving to the area have been engaged on surveying the whole area 
with a view to expand the existing Pilot Farm. The Consultants 
engaged to investigate and propose the positioning and design of 
meteorological and hydrological sites in the Basin have sub
mitted their preliminary report. The report is now being 
reviewed. 
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4.8 Yola Reclamation Project — The contract for the 
investigation and design of 4,000 hectares of land west of 
Jimeta was awarded in February, 1977. The undertaking was 
initialled in order to reclaim suitable land which gets flooded 
by Benue River during rainy season and utilise it for the 
development of irrigated agriculture. The Consultants have 
since been mobilised. 

4.9 Phase 1 Investigations of the Gongola Basin — These 
studies were transferred to the Authority from the Federal 
Ministry of Water Resources. The Consultants have submitted 
their draft final report which had since been discussed. As a 
result of the studies, contract for the design and preparation 
of tender documents has been awarded for a dam at Dindima on 
Gongola River and another dam near Garkida on Hawal River. 
Similarly, a contract for semi-detailed soil surveys and photo-
mossaicing of about 180,000 hectares of land in the Basin has 
been awarded. 



APPENDIX B 

LETTER FROM THE FOOD AND AGRICULTURE ORGANIZATION 

OF THE UNITED NATIONS 
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