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ABSTRACT 

The structure, functioning and performance of water institutions in 

Hawaii is studied within a '~ierarchy of deaision-tevets" framework devet

oped by S.v. Ciriacy-wantrup. The study framework provides new opportuni

ties for gaining insights into the economic nature of water institutions 

from the standpoint of water poticy. 
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INTRODUCTION 

Since 1959 when Hawaii gained statehood there has been a remarkable 

growth in the state's economy. It is forecast that this growth will 

continue at a faster rate than the rest of the nation, although at a some

what lower rate than the 6 percent per annum rate achieved during the dec

ade of the 60's. During this period there was also a rapid population in

crease, from 633,000 in 1960 to 769,000 in 1970. With the twin factors of 

income and population there has been a consequent increase in the pressure 

Df demand on the total water resources of the State. 

In the newspapers of the State one can read almost daily about water; 

articles' on a threatened shortage of water, drought, flooding, and above 

all, water pollution. It is apparent even to the casual observer that Ha

waii has problems developing in the area of water. 

Previous Studies 

As a key variable in the water resources system in Hawaii, water in

stitutions play an important role; yet there has been no major study 

carried out in Hawaii since Wells A. Hutchins' work in 1946, The Hawaiian 

System of Watep Rights (Hutchins, 1946). A detailed coverage of water 

rights was given in this book but there was little evaluation of the sys

tem from the economic viewpoint, and some important areas of water law and 

water agencies were excluded from the study, 

The only attempt at a comprehensive treatment of the water resources 

system in Hawaii was a publication by the former Hawaii Water Authority, 

now the State Division of Water and Land Development (DOWALD) (see Appendix 

A for the list of Abbreviations and Acronyms), entitled Watep ResOUPces in 

Hawaii~ which dealt with the subject of water rights and to a lesser extent 

water agencies in Part III (Hawaii Water Authority, 1959). However, impor-

tant areas again were excluded from the study and more important substantial 

institutional changes have occurred since its publication some twelve years ago. 

A publication of the U.S. Geological Survey in 1959, Some ~obtems in 

Regulation of Gpound Watep in Hawaii"by H.E. Thomas (1959) explored a 

number of possible institutional solutions to the competition for the 

valuable ground-water resources of Hawaii, specifically the Honolulu-Pearl 

Harbor aquifer on the island of Oahu. 
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Finally in a report prepared by the Water Resources Council in 1968 

as a national assessment of the nation's water resources there is a 9-page 

summary of the present situation and future prospects of water supplies for 

the state of Hawaii. In that presentation there is a brief mention of 

the functioning of Hawaii's water institutions and the problems facing the 

s.tate in the area of water. 

PURPOSE OF THE STUDY 

From this brief survey it is evident that a gap exists in our knowledge 

of the role of water institutions in the state of Hawaii, and it is the 

purpose of this study to fill that gap by presenting a comprehensive treat

ment of the water institutions of Hawaii particularly with regard to their 

structure, functioning, and performance. 

The four objectives of the study are (1) to structure the water insti

tutions of Hawaii within a hierarchical framework of dec~sion levels, (2) to 

assess the economic functioning of these institutional structures within an 

integrated water resource system. (3) to evaluate their performance in terms 

of appropriate criteria, and (4) to specify whatever implications for policy 

which can be drawn from the study. 

CONDUCT OF THE STUDY 

The study was conducted along the following lines. The initial orienta

tion was developed by studying the conceptual framework of the "hierarchy of 

decision levels" which will be discussed in greater detail later. Then a 

survey of the available relevant literature on Hawaiian water institutions 

was made. The U.S. Constitution, relevant Acts of Congress, the Hawaii 

State Constitution, Hawaii Revised Statutes, and county charters, were 

studied in order to understand better. the structure and functioning of 

governmental agencies with special focus on the relationships between 

jurisdictional powers and financial capabilities. Fortunately because Ha

waII is a new state. all its laws were recently up-dated and codified into 

eight volumes entitled Hawaii'Revised Statutes (H.R.S.) 

Following the literature survey, key public officials in water agencies 

were interviewed. A questionnaire was sent to each official then followed 
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by an interview. Because of the great variation in the types of water 

agencies, the questionnaire was of necessity designed as a kind of "lowest 

denominator". Nevertheless, it proved to be useful as a basis for discussion 

with agency officials. Available publications of the agencies relevant to 

this study were obtained at the time of the interview. 

ORIENTATION OF THE STUDY 

Water Policy Defined 

In this report the term "water policy" refers to a set of rules in a 

multistaged decision process governing economic institutions which are con

cerned with the development, allocation, and quality of water. For purpose 

of economic analysis, it is useful to differentiate between water develop

ment policy, water allocation policy, and water quality policy. In each 

instance, the term is restricted to the actions of government at various 

levels i.e.~. public rather than private policies. 

Water development policy is concerned with actions affecting the in

crease in quantities of water for economic use. Water development is large

ly carried out by the private sector and many of the major users of water 

supply their own needs. There are also projects of the federal state and 

local governments which supply both the public and the private sectors. In 

Hawaii, by far, the largest consumers of water are the sugar plantations 

which own and operate their own production and delivery systems. 

Water allocation policy refers to actions affecting the distribution 

of given quantities of water among competing users,. e.g., firms, farms, 

households and among competing uses, e.g., domestic, municipal, military, 

industrial and agricultural, not only at a particular point in time but also 

over time. In genera.!, water allocation does not take place through a 

market but rather through a system of water law which varies from state to 

state. 

Water quality policy is an integral part of both water development and 

allocation policies and is generally the responsibility of the government 

as degraders of water quality usually pass on the co·sts of their degradation 

to someone else -- the "external cost to the downstream user." An important 
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function of water quality policy is to induce private decisionmakers to take 

such external costs into account. This is usually accomplished through a 

complex system of regulations, grants, and prices, such as user charges. 

The Institutional Framework 

There are several traditional ways of looking at water institutions. 

One way is to categorize water related agencies into federal, state, and 

local level agencies. Another way is to subdivide the different levels of 

government as they pertain to matters of water policy into the judicial, 

legislative, and executive branches of government. Still another useful way 

is to understand how legal institutions are superimposed by man on the 

natural environment. In the case of water, the functions of agencies 

considered at different phases of the hydrologic cycle. 

The latest approach to an institutional framework for the study of 

water resources is contained in a publication by the Water Resources Council 

entitled The Nation'8 Watep Resoupces (U.S. Water Resources Council, 1968). 

In the introduction the authors, whom one could regard as being among the 

more authoritative in the nation, point out that " ••• the study, evalua

tion, and development of institutional arrangements have not kept pace with 

our national progress in understanding the technical aspects of water devel

opment." 

Their approach was to break down the institutional arrangements in the 

system to "operational organization," "regulatory institutions," "financial 

and technical assistance," and "support functions." 

All of these approaches have merit--and will be.used in this study, but 

the main emphasis will be on a new approach developed in a paper by Prof. 

S.v. Ciriacy-Wantrup of the University of California, Berkeley (Ciriacy

Wantrup, 1967). 

It is interesting that the approach adopted by the authors of The Na

tion'8 Watep Re80UPce8 is not so very different from Prof. Wantrup's 

"hierarchy of decision levels." It seems reasonable to assume that both 

were endeavoring to establish classes of water institutions which would 

facilitate evaluation. 
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The IIHierarchy of Decision Levels" 

In an integrated water resources system, three levels of decisionmaking 

which constitute a logical pyramid, may be differentiated: (1) an operating 

level, (2) an institutional level, and (3) a policy level. Such an overall 

structure is referred to as an "hierarchy of decision levels." Although it 

may be extremely difficult to separate these levels with precise boundary 

lines, Figure I nevertheless serves to illustrate the conceptual focuses 

of each decision level. In Summary of Major Conclusions and Implications 

for Policy (p.28), after having studied the situation in Hawaii more 

thoroughly, we shall fill out this illustrative scheme with more specific 

examples. 

THE OPERATING LEVEL. At the lowest or first level, the decisionmaking pro

cess relates directly to the use of the natural water resources, i.e., de

cisions that control inputs, outputs, and other quantitative characteristics. 

The operating sectors, both public and private, function at this level. 

Quantitative techniques are applicable here because the private sector is 

generally concerned with increasing individual entrepreneural profits and 

the public sector social welfare. 

At this level are also public and private water projects. Examples of 

public water projects would be those carried out by the Corps of Engineers, 

the Bureau of Reclamation, the Soil Conservation Service, and the various 

units of state and local governments which participate in the development of 

water resources. 

THE INSTITUTIONAL LEVEL. The second level provides the institutional 

framework which controls decisionmaking at the first'level. This institu

tional framework consists of such legal structures as water law, including 

water rights and the complex system of rules and regulations at all levels 

of government. 

In this study special attention will be devoted to this institutional 

level where: 

The purpose of decisionmaking on the second level is not to control 
directly inputs, outputs and other quantitative characteristics of the 
water resources system nor to obtain a path of quantitative welfare 
optima at various points in time under projected conditions for these 
points. Rather, the purpose is to maintain and increase welfare by 
continuously influencing decisionmaking on the lower level under con
constantly changing conditions that for any point in time cannot be 
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THIRD LEVEL 

SECOND LEVEL. 

FIRST 
LEVEL 

POLICY LEVEL - POLITICAL 

DECISIONMAKING AT THIS LEVEL 
IS CONCERNED WITH CHANGING THE 

INSTITUTIONAL FRAMEWORK OF DECISION
MAkiNG AT THE SECOND LEVEL. 

, 
INST ITUTIONAL LEVEL - LEGAL 

DECISION SYSTEMS (E.G., WATER 
LAW, PUBLIC DISTRICT LAWS AND GOVERN
MENTAL WATER AGENCIES) WHI.CH COMPRISE 
THE INSTITUTIONAL FRAMEWORK FOR CONTROL-

LING DECISIONMAKIN8 AT THE FIRST LEVEL. 

OPERATING LEVEL - SECTORS 

DECI SIONMAKING PROCESS RELATING 
DIRECTLY TO THE CONTROL OF INPUTS, 

OUTPUTS, AND OTHER QUANTITATIVE CHARAC
TERISTICS OF THE WATER - RESOURCES SYSTEM. 

THE CHARACTERISTICS MAY BE IN PHYSICAL OR IN 
VALUE TERMS~ THESE DECISIONS ARE MADE BY THE 

OPERATING SECTORS OF THE ECONOMY, NAMELY FIRMS, 
lNDUSTRI£S, AND PUBLIC OPERATING AG.ENCIES SUCH AS 
PUBLIC WATER DISTRICTS AND INCLUDING LARGE PUBLIC 

WATER PROJECTS. 

• THE FOCUS OF THIS STUDY IS DIRECTED AT THE SECOND LEV£L WHERE THE 
LEGAL STRUCTURES APPEAR AS OPERATIONAL PARTS IN THE TOTAL DECISION
MAKING PROCESS. 

FIGURE 1. HIERARCHY OF DECISION LEVELS. 



projected -- or only vaguely -- and that are always uncertain with 
respect to actual occurrence" (Ciriacy - Wantrup, 1967) 
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POLICY LEVEL. On the third and highest level, the framework of the decision

making process on the second level is the subject of decisions. At this 

third level operates the basic political structure of the country, whether 

it be founded upon the philosophical tenants of capitalism, socialism, or 

communism. In the United States the institutional framework of decision

making at the second level is changed by executive, judicial, and legislative 

decisions to attain the goals of public welfare established at the third 

level. Two sovereign bodies operate in our federal system, the central 

government and its member states. It is through the U.S. Constitution and 

the various state constitutions that the decision framework for the second 

level is established. 

The Search for Appropriate Evaluation Criteria 

In nature, those life forms which have survived the pressure of natural 

selection are successful. Economic institutions survive for similar reasons, 

although not in terms of physical growth and numbers, but rather of economic 

growth and welfare. The purpose of this simile is to illustrate the fact 

that survival is strong evidence that various problems have been successfully 

resolved. 

The goal of economic institutions is to maintain and increase public 

welfare under conditions of uncertainty. An institution is a social decision 

system that provides decision rules for adjusting and accommodating, over 

time, conflicting demands from different interest groups within the society 

it exists. Economic institutions provide decision rules for the use of 

resources and for the distribution of the income stream derived from such 

use. The locus where conflicting demands meet is not the market place, but 

in the political arena. 

Evaluation of these institutional mechanisms in terms of soci-al welfare 

is beset with difficulties, although not to the extent as to make the effort 

worthless. Criteria for judging the allocative mechanism may be efficiency, 

equity, stability, security, and the flexibility to adapt to changing condi

tions. To judge allocative efficiency at any given'point in time may not be 

possible because the relevant information for such a judgment is often not 
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available. Rather their general responsiveness of adaptability to changing 

conditions over time or the survival value of water institutions may be a 

more important criterion for judgment. 

Since the purpose of second level institutions in the water resources 

system is to maintain and increase welfare under conditions of uncertainty) 

obstacles to water development and allocation must be reduced. If water 

is to be developed the security of the investment is necessary. This is of 

particular importance in a developing economy where water is present but 

requires large investments in production transmission and distribution to 

make it available for use. In an advanced economy) where the major supplies 

have already been developed, flexibility often becomes of greater importance 

because new demands increase pressures for reallocation and reuse. 

Inequities or imbalances of social costs and benefits occur when first'

level decisionmakers do not take into account the external costs or benefits 

of their actions but pass them on to others. For instance) in the case of 

water pollution in Hawaii, costs which are external to the decision frame

work of waste dischargers are often passed onto the other coastal zone users. 

Efforts to correct such imbalances through equitable institution building 

are the constant preoccupation of policy makers operating at the third level 

of the decisionmaking hierarchy. 

THE INSTITUTION OF GOVERNMENT AND ITS WATER-RELATED AGENCIES 

Government plays a major role in the water resources system, not only 

directly through the actions of agencies at the federal, state, and local 

levels, but also through the adoption of laws defining the property charac

teristics of water and the functioning of a judicial framework through 

which conflicting claims can be settled. A knowledge of the structure of 

government is therefore of paramount importance in understanding how the 

institutions in the water resources system function. Such matters as to 

areas of jurisdiction, legal and financial constraints) and possible sources 

of problems such as lack of finances, too narrow terms of reference, legal 

ambiguities, poor co-ordination, or other constraints need to be explored. 

To explore matters of water policy properly, it is useful to approach matters 

such as these from more than a single viewpoint. 

Since social agencies are in the main governmental entities and our 
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system of government is structured around principles of federalism, a second 

approach will be to assess the water-related agencies in the concept of 

federalism. Finally, in order to analyze the economic functioning of the 

water institutions of government, it will be necessary to see how these in

stitutions are structured within the framework of the hierarchy of decision 

levels. 

Water-Related Agencies as They Relate to the Hydrologic Cycle 

Hawaii's chief source of fresh water is rainfall and two minor ones are 

"fog-drip" and snow. Rainfall is measured by the National Weather Service. 

In addition, the Service collects information voluntarily supplied by county 

Boards of Water Supply, the United States Geological Survey (USGS), and the 

University of Hawaii. When the rainfall collects and forms into streams or 

percolates through the surface to form ground water, its quantity and quality 

parameters are measured by the USGS. The USGS also cooperates in this task 

with the Division of Water and Land Development (DOWALD) of the State 

Department of Land and Natural Resources. In addition, DOWALD has the 

responsibility of making an inventory of the water resources of the state. 

Research on the water resources of the state is carried on by DOWALD, the 

USGS, and the University of Hawaii, in particular, by its Water Resources 

Research Center. 

If the precipitation is intense and floods are formed, a large number 

of agencies become involved. Flood warnings are given by the National 

Weather Service. Efforts to reduce flooding and soil erosion by promoting 

soil conservation practices are handled by the State '.s Soil and Water Con

servation Districts with the financial and technical assistance of the USDA's 

Agricultural Stabilization and Conservation Service (ASCS) and the Soil 

Conservation Service (SCS). Forests have the dual purpose of reducing run

off and helping to recharge underground water aquifers. Responsibility here 

rests with the USDA's Forest Service and Division of Forestry under the 

State Department of Land and Natural Resources. 

Further efforts to prevent flood damage include flood control projects 

constructed by the U.S. Army Corps of Engineers, the Soil Conservation 

Service, DOWALD (which is the state's flood control agency) and the various 

county department of public works. The counties are mainly responsible for 
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the construction of storm drains. Damage can also be reduced by flood plain 

zoning, a county responsibility. 

Financial relief for flood victims may corne from a private flood 

insurance policy, subsidized by the Federal Department of Housing and Urban 

Development. 

Water is an asset as well as a liability and water for domestic, muni

cipal, agricultural, military and industrial purposes is developed by a host 

of public and private agencies. Most developments of water for agriculture 

are private but some are funded with monies from the Federal Bureau of Re

clamation, the Soil Conservation Service, DOWALD, and the county Boards of 

Water Supply. The latter source also supplies military and industrial users, 

although the primary aim of each local Board is to satisfy its own domestic 

and municipal needs. Usually, however, the military and industry are self

supplied. 

Jurisdiction over control of water quality rests in a number of water 

agencies at federal, state, and local levels. Responsibility for navigable 

waters, which includes tributaries thereof and the coastal zone up to the 

l2-mile limit, rests with the federal government. The division of responsi

bility for the 3 to 12 mile offshore navigable waters being with the U.S, 

Coast Guard, the U.S. Army Corp of Engineers, and the Environmental Protec

tion Agency. State waters, that is, all stream and coastal waters up to the 

three-mile limit, are subject to a set of Water Quality Standards under the 

jurisdiction of the State Department of Health. Within the state waters, 

the Harbors Division of the State Department of Transportation has regulatory 

powers over water quality in ports and harbors. If ground-water aquifers of 

the state are threatened by saline intrusion due to overdraft, DOWALD and 

the various county Departments of Water Supply have emergency powers. 

In addition, the Federal Bureau of Sports Fisheries and Wildlife and 

the State Division of Fish and Game ensures no damage takes place to the 

fishe~y resources from dangerous pollutants, 

Used water may be carried directly to the sea through sewers constructed 

by the various county departments of public works. Financial assistance for 

sewer lines and treatment plants is available through such federal agencies 

as the Environmental Protection Agency, the Farmers Horne Administration, the 

Department of Housing and Urban Development, and the Economic Development 

Agency. The State Department of Health administers the state's portion of 
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matching grants to counties for sewerage systems which comply with federal

state water quality standards. 

EVALUATION. The approach of considering how and where institutions are im

posed on the hydrologic cycle is useful as an organizing principle. It is 

a good way of ensuring that all the important water agencies are included 

and by adopting the natural water cycle as a base, illustrates in an easily 

followed fashion the responsibilities of the various water agencies. 

However, it falls short of being an analytical tool. Where there are 

overlapping jurisdictions we are not shown which is the superior body, and 

it does not offer suitable criteria for evaluating their performance other 

than the fact that social institutions should follow nature closely if they 

are to be successful. The basic problem with this approach is that its 

basis -- the hydrologic cycle -- is only a subsystem of the total interaction 

of man and his environment over time, i.e.~ hUman ecology. It is too narrow 

a base to include all that humans expect in terms of flow of goods and 

services from water resources. The arrangement of water institutions is not 

necessarily determined by the physical hydrologic cycle but rather by a 

different organizing principle, namely, that which underlies the basic 

political organization of government, which in the United States is a con

stitutional federal democracy. Accordingly, we shall next use the "federal

ism" approach to the study of water institutions. 

Water-Related Agencies and the Concept of Federalism 

The basic political framework of the United States is a federal 

structure established by the U.S. Constitution. It ~s necessary to know 

something about American federalism to understand the present allocation 

of responsibilities in the area of water resources. 

The essential institutions of federalism are a central government of the 

fede~ation and a set of governments of the member units in which both rule 

over the same territory and people but each has the authority to make some 

decisions independently of the other. Hence, each citizen is subject to two 

governments, and once it is granted that a government is acting within the 

sphere allotted to it under the Constitution, that government is not sub

ordinate to any other. 

The Constitution divides federal responsibility between the legislative, 
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executive and judicial branches. It also allocates responsibility between 

the federal and state governments. State constitutions and most county 

charters have provisions which establish .areas of responsibility. 

The powers of the federal government are not unlimited and every 

measure it takes must be based upon some authorization, expressed or implied, 

in the U.S. Constitution. As nowhere in the Constitution does the word 

'''water'' appear, the fundamental allocation of responsibility between the 

federal and state governments in the area of water resources has been in 

the main due to a number of decisions by the U.S. Supreme Court in inter

preting the Constitution. 

The states powers under the Federal Constitution have long been a sub

ject of controversy indeed, it continues to the present day, The crucial 

clause is the 10th amendment (1791) which reads: "The powers not delegated 

to the United States by the Constitution, nor prohibited by it to the 

States, are reserved to the States respectively, or to the people." How

ever over time, while the area, "prohibited to the States", has not greatly 

expanded, the interpretation of what are the powers delegated to the 

federal government has widened considerably. They have been expanded mainly 

through the power to spend for "the General Welfare" by which method, in 

areas of uncertain constitutional jurisdiction, the federal government has 

bought compliance by a system of grants-in-aid. 

Under the U.S. Constitution, states have wide powers to write their own 

constitutions subject to certain areas reserved to the federal governme~t 

by the U.S. Constitution. Taking advantage of this opportunity, a wide 

variety of powers is taken by states. 

Hawaii, the newest state in the Union, in drawing up its Constitution 

learned from her sister states and has one of the simpler and clearer state 

constitutions. 

Hawaii has a very streamlined government restricted to twenty depart

ment~ and only two levels of local government. l In addition, many of the 

functions normally performed by local government, for example schools, are 

lIn some areas on the mainland, mainly in New England and the Midwest, 45 or 
more local governments function in a county area •. In contrast, Hawaii's 
only political subdivisions are 4 counties and 15 Soil and Water Conserva
tion Districts. 
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centralized at the state level. In the survey of water related agencies 

carried out for this study it was considered useful to classify agencies 

under the headings of federal, state, and local agencies. Table 1 illus

trates the wide variety of agencies that have water-related responsibilities. 

Water policy in the main is the province of the state government. How

ever, the state delegates many of its responsibilities to its political 

subdivisions. 

EVALUATION. The federal-state-local structure proved to be valuable in 

sorting out the agencies studied and the concept~ of federalism and fiscal 

federalism pointed to a major problem area: there are two sovereign bodies 

operating in the state with the consequent problems of conflicts and over

lapping jurisdictions. 

However, this federalism approach also has serious shortcomings for the 

extraction of decision systems in water policy. By concentrating on the 

federal structure, the emphasis is directed toward broad political issues 

of intergovernmental relations rather than the more confined economic 

issues that underlie such institutional structures as water rights and re

gulations. While public water policies are formulated in government 

through the political process, the institutional structures through which 

such policies operate control decisions in both the public and private 

sectors of the economy. Furthermore, public water agencies function in 

quite different ways in their roles as developers and users of water re

sources as compared to their role as regulatory or financing agencies. Not 

only are these various roles scattered throughout different water agencies 

at all levels but important agencies such as the U.S. Army Corps of Engineers, 

the State Department of Land and Natural Resources, and the Honolulu Board 

of Water Supply also operate in two or more capacities. In order to develop 

greater insights into the structure, functioning, and performance of water 

institutions, it then becomes necessary to follow another approach to logi

cally separate and organize decision systems which relate activities at 

the operating level to goals at the policy level. 

Second-Level Water Institutions in the 
Wantrupian Hierarchy of Decision Levels 

The major second-level institutions by which water policy is effected 
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TAB LE 1. WATER- RELATED .AGENCI ES • 

1. FEDERAL .AGENCIES 

A. OVERVIEW AGENCIES: CEQ, WRC 
B. EXECUTIVE OFFICE AGENCIES: EPA, NWC, OEQ, OFFICE OF MANAGEMENT AND 

BUDGET 
1. .AGRICULTURE: ASCS, FHA, FOREST SERVICE, SCS 
2. C(Jv1MERCE: EDA, NOAA, NATIONAL MARINE FISHERIES SERVICE, NWS, 

OFFICE OF SEA GRANT 
3. DEFENSE: CORPS, MILITARY 
4. HEALlH, EDUCATION AND WELFARE: U.S. PUBLIC HEALlH SERVICE 
5. HOUSING AND URBAN DEVELOPMENT: FHA 
6. INTE~IOR: U.S. GEOLOGICAL SURVEY, BUREAU OF REC~TION, BUREAU 

OF SPORTS FISHERIES AND WILDLIFE, OWRR 
7. TRANSPORTATION: U.S. COAST GUARD 

2. STATE AGENCIES 

A. EXECUTIVE OFFICES: OFFICE OF ENVIRONMENTAL QUALITY CONTROL, ENVIRONMENTAL 
COUNCIL 

B. DEPARTMENTS: 
1. AGRI CULTURE 
2. BUDGET AND FINANCE 
3. HAWAI IAN H()vIE LANDS 
4. HEALTH, DIVISION OF ENVIRONMENTAL HEALlH 
5. LAND AND NATURAL RESOURCES: DIVISIONS OF FISH AND GAME, FORESTRY, 

LAND MANAGEMENT, OONALD 
6. PLANNING AND ECON()vlIC DEVELOPMENT 
7. REGULATORY.AGENCIES: PUC 
8. TRANSPORTATION: HARBORS DIVISION 
9. UNIVERSITY OF HAWAII: ENVIRONMENTAL CENTER, WRRC 

3. LOCAL .AGENCIES 

A. COUNTY .AGENC I ES : 
1. DEPARTMENTS OF PUBLIC WORKS: HAWAII, HONOLULU, KAUAI, MAUl 
2. DEPARTMENTS OF WATER SUPpLY: HAWAII, HONOLULU, KAUAI, MAUl 

B. PUBLIC DISTRICTS: SOIL AND WATER CONSERVATION DISTRICTS 
C. QUASI PUBLIC WATER AGENCIES: 

1. EWA WATER USERS ASSOCIATION 
2. PUBLIC UTILITY COMPANIES: 

a. EAST KAUAI IRRIGATION C()vIPANY 
b. K()-fALA DITCH C()vIPANY 
c. WAIANAE DEVELOPMENT COMPANY 
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will be delineated in this section. l Because a modern economy is a complex 

inter-connected system, there is scope for judgment in drawing the line of 

demarcation between those decision systems which should be included and those 

which should be excluded. 

Government effectuated water policy through three major mechanisms 

(i) the recognition and protection of the concept of property, (ii) its 

regulation in the public interest, and (iii) the buying of compliance to 

its wishes. 

Table 2 illustrates the major mechanisms by which second-level insti

tutions control and influence first-level decisionmaking. In brief, a sys

tem of property rights is created, then decision rules are formulated as to 

TABLE 2. MAJOR SECOND-LEVEL MECHANISMS. 

METHODS OF CONTROL 
flK) INFLUENCE FEDERAL 

PROPERTY EMI NENT I:lO'IA.I N 

CCt-lPENSATION WHEN 
PROPERTY TAKEN 

STICK 

CARROT 

"00>11 f'W>lT SERV ITUDE" 

CORPS PERMIT SYSTEM 

U.S. PWLIC HEALTH 
REGULATIONS 

GRANTS 

LOW-INTEREST LOANS, 
DEFERRED PAYMENTS 

SWSlDIZED INSURANCE 

PROJECTS SWJECT TO: 

BIC ANALYSIS 

EN\' I RCN-IENT AL 
IMPACT STATEMENT 

STATE 

WATER RIGHTS 

EMINENT DO>1AIN 

CO>1PENSATION WHEN 
PROPERTY IS "TAKEN 
OR DPMI'GED" 

LOCAL 

ISEE NOTE 

GROOND WATER USE ACT BWS REGULATIONS 

WATER QUALITY SEWER ORDlf'W>lCES 
STANDARDS 

GRANTS 

GRADING ORDI
f'W>lCES 

DRAINAGE ORDI
NANCES 

FLOOD PLAIN 
ZONING 

PROJECTS SWJECT TO: ISEE NOTE 

SELF-SUPPORTING 
CLAUSE 

PWLIC PURPOSE 
CLAUSE 

DEBT LIMITS 

ISINCE COUNTY GOVERNMENTS ARE CREATED BY THE STATE, VARIOUS STATE POWERS ARE 
DELEGATED TO THE CQUllTIES AND SIMILAR LEGAL STRUCTURES AND DECISIOII RULES ARE 
APPLICABLE TO BOTH GOVERNMENTAL LEVELS. 

lIn general, a time constraint has meant that consideration of the legisla
tion processes such as the federal and state legislative committee system, 
etc., has been excluded even though such areas are, of course, deserving 
of further study. 
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how these rights may be exercised to conform with the interests of public 

welfare. The decision rules make up a system of penalties and rewards wherein 

a "stick" approach of direct regulatory controls and a "carrot" approach 

of indirect economic inducements are used. 

PROPERTY RIGHTS: CREATION AND CONTROL. By virtue of their sovereignity, 

the federal and state governments have the. power of eminent' domain which 

is the power to take private property for a public use. In the U.S., the 

U.S. Constitution in Article V, Section 1 (1791) delineates property rights 

in the following words: "No person shall be ... depri ved of life, liberty or 

property without due process of law, nor shall private property be taken for 

public use, without just compensation." 

A similar provision, ArtTcle XIV, Section 1 (1968) which governs the 

states, reads, "nor shall any state deprive any person of life, liberty, or 

property without due process of law; nor deny to any person within its 

jurisdiction the equal protection of the laws," 

Thus, although compensation is a matter of policy, states have limited 

freedom in the area of compensation and must pay 'for any "taking." However, 

it is open to states to expand the area of compensation and Hawaii did 

this in 1968 by amending Article 1, Section 18 of its constitution to read, 

"Private property shall not be taken or damaged for public use without just 

compensation." 

ArtiCle IV, Section 3 of the U.S. Constitution states that "The Congress 

shall have the power to dispose of and make all needful Rules and Regula

tions respecting the territory or other property belonging to the United 

States .•. " 

The federal property clause is of great importance to the western states 

because much or all of the lands in these states were at one time under 

federal ownership, acquired by the U.S. from France, Mexico, and other 

nations. Its importance for Hawaii, however, is not based on federal owner

ship of land because Hawaii has quite a different history from the West. 

Its importance is due to a number of important judicial decisions regarding 

federal and state property rights in water flowing over lands owned by them. 

There have been a number of controversies adjudicated and the following 

major points have been settled; (i) each state has jurisdiction over its 

waters and may adopt whichever system of water rights it deems appropriate; 

(ii) a state's jurisdiction is subject to the rule that it cannot destroy a 



right of the federal government, only the Congress has sovereignity over 

federal property. 
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The "Stick" Approach. Property rights are not absolute, that is, they 

are subject to public control by the police power of the state which is the 

power to regulate the use of private property in the public interest. 

Difference between police power and eminent domain are differences of degree. 

The primary regulatory power in the area of water policy assigned to 

the Congress, by the U.S. Constitution is derived from Article 1, Section 8 

which states that the Congress has the power "to regulate commerce with 

foreign nations and among the several states ... " 

Under this provision, the Congress has the power to regulate commerce 

in interstate waters. In a series of Supreme Court decisions, the defini

tion of what constituted interstate waters and the powers of the Congress 

over such waters has been expanded to such an extent that now the water 

quality of streams that feed navigable waters is within its jurisdiction. 

Furthermore the federal government has assumed responsibility for the 

construction of large water projects which are all or in part for the 

purpose of flood control. 

There are several major second-level decision systems arising from 

this interstate commerce clause. Under the 1899 Refuse Act, the Corps of 

Engineers has the responsibility to control the disposal of refuse and the 

discharge of other waste matter into navigable waters. Where interstate 

commerce is conducted, e.g., airports and harbors, drinking water quality 

standards are established by the U.S. Public Health Service. Another 

major responsibility of the federal government under this clause is flood 

control. The construction of flood control projects has been assigned by 

the Congress to the Corps of Engineers. Construction costs are not charged 

to local bodies requesting flood control projects, but they are held re

sponsible for the operation and maintenance of such projects. A most impor

tant effect of this federal sovereignity in navigable waters is that the 

Congress does not recognize private water rights in navigable waters when it 

exercises its dominant navigational servitude. No compensation is payable 

as no taking is recognized. 

The police power of the state is exercised in a number of important 

laws, regulations, and ordinances. Hawaii has established water quality 

standards for all the state's waters and its Department of Health is 
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responsible for the regulatory control of any pollutants that may violate 

the state's Water Quality Standards. These Standards, once approved, 

either by the Secretary of the Interior or the administrator of the EPA, 

become federal standards. 

Some of the ground-water aquifers are in danger of depletion with 

consequent problems of saline intrusion. In order to insure against 

irreversible damages, the state has assigned the responsibility of the con

trol of ground-water aquifer to the Board of Land and Natural Resources. 

Under "The Ground Water Use Act" withdrawals from an aquifer can be regu

lated if it is endangered. 

Hawaii has four constituent counties each of which has a Department of 

Water Supply primarily to supply domestic needs. The City and County of 

Honolulu BWS, which is much larger and with more autonomy than the others, 

has the power to regulate withdrawals from the aquifer if its value is 

threatened. 

Each county also has a Department of Public Works, which is responsible 

for drainage and sewerage facilities. The City and County of Honolulu has 

adopted grading ordinances to control soil erosion which reduces both fresh 

and coastal water quality, clogs water courses, and causes damage to coastal 

coral reefs. The counties also have the power to zone flood plains to re

duce the loss of life and control development of land prone to flooding. 

FPoperty Rights -- The Carrot. Often the federal or state governments 

wish to have an effective water policy but the lack of constitutional power 

or the financial inability of first-level decisionmakers to comply with 

government wishes means that the carrot approach must be adopted. 

It is often the case that the Congress wishes to influence decision

making in the states, yet does not have the power to act directly. In such 

a situation, the Congress often buys compliance to its wishes by offering 

financial inducements to state and local governments. This power to spend 

is derived from Article 1, Section 8 which states, '~he Congress shall have 

Power to lay and collect Taxes Duties Imposts and Exercise, to pay the Debts 

and provide for the common Defense and general Welfare of the United States." 

Federal money influence decisionmaking by the provision of free 

services and free projects, low interest loans, deferred payments and grants. 

Grants are made usually on a matching basis, and the recipient usually 

pays half the cost of the project, although the proportion may vary consi-



derably from grant to grant. They are available in the area of water 

policy for: (i) sewers, treatment works, and associated plans; (ii) rural 

environmental assistant programs; and (iii) flood control and water supply 

projects. 

Information, research, and planning are often provided free by the 

federal government. Flood insurance is subsidized by the federal govern

ment's Department of Housing and Urban Development. The state also gives 

grants to the counties for sewerage treatment works. 
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However, all these "carrots" have strings attached. Thus, to qualify 

for grants for sewerage treatment works the states must adopt water quality 

standards which are judged acceptable by the ·federal government. 

Within the government structure there are agencies which keep controls 

on the spending of government on the water resources system. For example, 

a federal government project's viability is examined by the Office of 

Management and Budget. Projects must have a benefit-cost ratio greater than 

one. In addition, all federal and federally aided projects must prepare 

a statement to be examined by the EPA detailing the environmental impact 

of the project. 

At state level, DOWALD can construct a flood control project which is 

rejected for federal funding due to its infeasibility under federal methods 

of assessment. State irrigation projects are considered to be self-support

ing although exceptions may be made (e.g., Molokai Project). The only 

important restrictions on water projects at state and local levels are com

paratively liberal: the project must be for a public purpose and loans to 

build such projects must not exceed the constitutional debt limits deter

mined for the state and its counties. 

EVALUATION. The major mechanisms used in water policy to increase public 

welfare in the water resources system have been delineated and appropriate 

economic criteria are now needed to evaluate the performance of these 

mechanisms. Two sets of economic criteria, security and flexibility and im

balance in social costs and revenues or equity, have been selected for this 

purpose. Security in investments is needed for resources to be developed 

and once they are developed, flexibility is necessary to allow for their 

reallocation to higher value uses over time. When property rights are im

balanced, the resulting inequitable distribution in the incidence of social 

costs and revenues leads to an undesirable divergence between private and 
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social optimums in resource allocation. 

Seaurity and FZ~ibiZity. Security is afforded to the development 

of water by a system of property rights. Flexibility to this system is 

afforded by the existence of the power of eminent domain which allows the 

government (and whom it delegates) the power to take private property for 

a public purpose. The requirement for compensation means that flexibility 

is not necessarily purchased at the cost of security. 

However, when the federal government is exercising its dominant navi

gational servitude, compensation is not necessarily payable to those who 

have their state-created water rights taken. Thus, flexibility is purchased 

at the cost of security. One way around this problem is for the federal 

government to voluntarily undertake to pay compensation. The Congress in 

fact has done this by making it obligatory in the 1944 Flood Control Act for 

water rights to be compensated when the federal government exercises its 

overriding easement for navigation. 

This provision only applies to projects lying west of the 98th meridian. 

Although Hawaii qualifies, it is still uncertain whether the federal govern

ment can take water rights without reimbursement where no navigation purpose 

exist. 

Some actions of government fall into that hazy area between the power 

of eminent domain and police power where only a judicial decision can decide 

if compensation is payable. The state has a Ground Water Use Act by which 

if a ground-water aquifer is threatened~ withdrawals may be regulated by the 

state. Similar regulatory power is possessed by the Honolulu BWS and, to a 

lesser extent~ the Boards of Water Supply of the other counties. 

The due process clause of the U.S. Constitution (Article XIV, Section 

1) protects an individual well-owner from being regulated while others in 

a similar situation are not so treated. But if all are regulated and the 

exercise of their water right is controlled, it is possible, indeed pro

bable, that compensation would not be payable. 

Since interested agencies tend to adopt those water projects which pro

vide the greatest benefits to their constituents at the least possible costs 

to them, the manner in which costs are distributed under different govern

mental water programs has an important bearing upon the projects that are 

implemented. 

Ground-Water Replenishment. More basal ground water could be made 
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available if more recharging of the aquifer by surface waters were carried 

out. In some areas where the ownership of the surface and ground waters is 

in one party, this is already being undertaken. In such a case, the costs 

of recharging are recouped by the benefits which go to the ground-water de

veloper. But if ownership of the surface and ground waters is in separate 

hands, recharging will not tend to take place because the costs of artificial 

recharging will fallon one landowner while the benefits accrue to another, 

although inadvertent recharging can take place. 

The Honolulu BWS may find it technically feasible to divert some of 

the streams in Manoa Valley which presently waste into the ocean into re

charging basins for the Honolulu aquifer. However, a difficult equity prob

lem exists in that there are many private wells tapping the common aquifer, 

and the BWS's principal source of revenues is the water tolls to its con

sumers. Benefits would therefore be distributed without regard to who 

would pay the costs of large scale replenishment projects. 

Forestry, Soil Conservation. Forests and soil conservation practices 

create social benefits other than those which accrue to the respective land

owners. They help reduce runoff thus allow more water to percolate to the 

aquifer and the danger of flooding is also lessened by the reduced quantity 

of runoff and the attendant decrease in the silting of water courses. These 

external benefits have long been recognized by the community and technical 

research and financial assistance has been made available at public cost by 

the U.S. Forest Service, the State Division of Forestry, and the Rural En

vironmental Assistance Program of the ASCS and the SCS. Another strategy to 

control soil erosion is the use of grading ordinances such as those es

tablished for Honolulu. The other counties are also considering the adoption 

of similar regulations. However, the exclusion of highway construction 

work, a major source of sediment production, from these regulations and the 

allocation of grading permit fees to the Highway Fund is a classic case of 

imbalance, even granting that such fees make up a small portion of the total 

Highway Fund and are not all expended for highway construction. 

Water Quality. As the Hawaiian economy expands and the more readily 

available sources of water are developed, attention turns not only to 

reaZZoaation of existing water supplies, but also to reuse which in effect 

renews used quantities for further use. 

But in a market economy, investment in water quality management has an 
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inherent tendency to fall short of the conceptual social optimum. Water 

pollution is a problem "par excellence" of real external ties, of imbalance 

between the agent who causes the costs and the agent who bears them, the 

"downstream" user, who in Hawaii is usually the recreational user of the 

coas tal areas. 

Problems lie in various areas which require different solutions. Be

cause costs are external, individual planning units, e.g.~ firms, farms, 

households, government agencies, etc., make production and consumption deci

sions without full regard to the effects of their discharges on the receiving 

waters. Both public and private operating entities are involved and the 

approach to correcting the situation at least cost to society requires modi

fication of production and consumption patterns throughout various stages 

in the input and output sequence of interrelated activities in the economic 

system taking into consideration opportunities for economies of scale wher

ever possible. 

For instance, economies of scale are obviously realized when county 

sewerage agencies perform the function of collecting, treating, and dis-

posing of sewage for the community. These county sewerage agencies may be 

regarded as processing firms with alternative production functions available 

to them. They may selectively a discharge of hazardous chemicals and other 

material not readily decomposed or neutralized through standard treatment 

processes. Such control over the use of sewerage systems may thereby pro

vide producers and users of such pollutants with the necessary incentives to 

conduct research into pushing technological changes into directions that 

would help to reduce waste discharges over time. 

Recognition of these problems have led to the establishment of second

level mechanisms to ensure that first-level public and private sectors take 

external social costs into account in their decisionmaking. Strategies em

ployed include a direct-regulations approach through water quality standards 

with possibly a permit system (the stick approach) or various indirect methods 

such as grants for sewage treatment plants (the carrot approach). 

The stick approach to attacking water quality problems is to apply the 

direct tools of rules, regulations, and water quality standards. The ration

ale for this approach is based on the experience that while economic incen

tives through various subsidy and penalty devices can help to solve an im

portant part of the externality problem over time, there must also be means 



for insuring certain minimum levels of response to protect the value of 

water resources from large and often irreversible losses. 
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From the standpoint of resource economics, these minimum levels of 

response may be referred to as safe minimum standards. They are generally 

specified in terms of physical, chemical, and biological parameters rather 

than in economic terms. But they may still be interpreted in an economic 

sense as defining points on the external cost functions of pollution (or 

ground water overdraft) near critical zones where significant discontinuities 

exist. Above the critical zones the social costs are very large, whereas 

below, the costs are relatively small. 

As in most other states, Hawaii has already gone far in establishing 

these safe minimum standards for its waters. Since 1967, all its stream 

and coastal waters have been classified into several use categories. Within 

each water use class, various minimum levels of water quality are specified 

in terms of such parameters as bacterial counts, nutrient concentrations, 

pH, temperature, dissolved oxygen, salinity, radiation, etc. Enforcement 

is through a permit system which requires all waste dischargers to have the 

prior approval of the State Health Department. 

However, since the standards were initially developed without much 

scientific knOWledge of baseline conditions in receiving waters and also 

under heavy pressures to meet tight federal deadlines, a considerable amount 

of implementation problems has been encountered by the Health Department 

over the past few years. Essentially, the Standards are applicable to re

ceiving waters only and have not as yet been translated into effluent 

standards which are necessary for effective control of waste discharges. 

Zone of mixing variances to permits have been established for difficult 

situations where corrective measures according to "best practicable treat

ment or control" will not result in meeting the Standards. However, the 

criteria and definition for what constitutes "best practicable treatment or 

control" has not yet been precisely established and considerable debate 

centers around the interpretation of the term. 

IThe problem of ground-water overdraft in Hawaiian aquifers is discussed in 
WRRC Technical Report No. 57, H(J)J)aii' s System of Wate:r Rights: An Economic 
Evatuation by Eamon T. Morahan and Hiroshi Yamauchi (1972). The State 
Groundwater Use Act and the Honolulu BWS regulations are available for public 
control over excessive pumping rates in aquifers which may be threatened with 
damaging levels of depletion and saltwater intrusion. 
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Decisions are made through a system of public hearings and review 

procedures, but by-passing this system through political channels may 

damage the struggle for improving water quality by weakening the powers of 

the enforcement agency. To avoid weakening its powers, the enforcing agency 

can be given more autonomy while insuring its accountability to the public 

through an effective "mandamus" device. 

There is also room for improvement in the multiplicity of jurisdiction 

in water quality. At present the EPA, Corps, State Department of Health, 

State Department of Transportation, State Department of Fish and Game and 

the various county BWS have jurisdiction over some or all of the state's 

waters. Such multiplicity of jurisdiction causes confusion and disrespect 

for government regulations among polluters. At the minimum, better 

co-ordination is necessary among these agencies to integrate the complex 

number of regulations a polluter faces. 

Finally, there is the problem of the jurisdiction of the State Water 

Quality Standards over federal facilities. In a California case, aU,S. 

District Judge denied the federal government's motion to dismiss a case 

involving a suit against the Commander of the Fort Ord Military Reservation 

by one of California's nine Regional Water Quality Boards for polluting the 

states coastal waters. The Judge based his decision upon an interpretation 

of Section 21 (a) of the Federal Water Pollution Control Act (as amended 

in 1970) which provides that "Each federal agency ... having jurisdiction 

over any real property or facility ..• shall consistent with the paramount 

interest of the United States as determined by the President, insure com

pliance with applicable water quality standards and the purpose of this 

Act. II The Judge added that "The legislative history of the amendment in

dicates that "applicable" standards include both state and local regulations. 

House Report No. 91-27." Furthermore the Court did not distinguish between 

federally approved interstate standards and state and local standards adopted 

for interstate waters which are not subject to approval by the federal 

government. This judgment, whether it will stand the test of constitution

ality or not, should go a long way toward speeding up eliminations of pollu

tion from federal facilities. 

The c~rot approach externalizes internalities by making it possible 

for society to take into account the external benefits stemming from water 

quality conservation practices which are undertaken by public and private 
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entities. This is in contrast to the stick approach which internalizes 

external ties by forcing polluters to take into account the external costs 

created by their actions. Thus, a system of penalties and rewards is insti

tuted. 

The stick approach is in general a public responsibility which is dis

tributed among various federal, state, and local government agencies. The 

more costly (at least for the government) carrot approach is, in general, 

the federal government's province and it supplies funds mainly to local 

goverTh~ents, which have primary responsibility for local problems often 

without a corresponding financial capability. 

Investments in sewage treatment works are the responsibility of the 

county government. Compared with most mainland conditions, Hawaii's counties 

have two advantages. Bond issues for sewer investments do not have to go 

before the electorate and, because of the island nature of the counties, 

benefits and costs of quality management are internal to the county, conse

quently the common mainland problem where the benefits or costs of one 

municipality's action are passed on to the "downstream" municipality is not 

present. 

In Hawaii the responsible and therefore the recipient agencies in 

charge of sewerage and treatment'works are the respective County Departments 

of Public Works. Through provisions of the Federal Water Pollution Control 

Act of 1965, the EPA's Water Quality Office gives 50 percent grants for the 

construction of sewage treatment works, 55 percent if a state gives 25 per

cent and through the Clean Water Restoration Act of 1966 grants are availa

ble to finance state planning agencies to establish clean river restoration 

programs. Under Act 117 the State Department of Health will give 25 percent 

grants to quality the county for the EPA's 55 percent. The Department of 

Hawaiian Home Lands can use its Home Development Fund, supported indirectly 

by revenue from state water leases, to pay for the cost of non-revenue 

producing improvements on Hawaiian Home Lands, such as sewerage facilities. 

HUD will pay 50 percent of the cost of new sewer facilities in urban commu

nities of over 25,000 or up to 90 percent in communities with a population 

of less than 10,000. The FHA (USDA) gives 50 percent grants and loans for 

the construction of rural waste disposal systems and grants prepare compre

hensive water and sewer plans. Projects must serve residents of open coun

try or rural communities with a population of less than 5,500. 
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This maze of grants available with differing requirements for each 

grant (some require the project to be part of one overall particular plan 

or program, some do not) leads to inefficiency both in the differing levels 

of public monies available and in the number of requirements the applicant 

must consider and in the inter-agency competition for clients. Some efforts 

to co-ordinate efforts in this field have already occurred. "Water Quality 

Management Planning" is a set of guidelines drawn up jointly by the EPA and 

HUD, but there is still much room for improvement. 

Flood Control. Just as with water quality, imbalance in the incidence 

of costs and benefits is the critical factor in flood control policy. In 

the history of federal flood control policy in the United States, it is 

possible to see a gradual evolution from the single means-single end 

approach to one of multiple means-multiple ends. In the 19th century, 

flood control works were constructed so that floods would not interfere 

with navigation. Subsequently, they have been constructed to stop damage 

to property. Nowadays when a federal project is built, considerations of 

hydroelectric power generation, water supply, water quality, recreation and 

fish and wildlife preservation also come into play. However, equal progress 

not being made with the multiple means approach even though improvements 

have taken place. 

In spite of the gradual expanding scope of flood control programs 

over time, the main objectives of most federal, state, and local flood con

trol and protection programs remain essentially that of protecting against 

loss of human lives and property. 

Economic considerations are of immediate concern not only because pro

perty values are involved but more importantly because all the programs at 

the federal, state, and local levels are closely interrelated through 

budgetary considerations. The federal budget being the largest is often 

regarded as the principle source of financing heavy capital costs of large 

flood control projects with state and local agencies also sharing financial, 

institutional, and technological responsibilities. However, all federally 

financed projects must first meet the economic feasibility test of benefit 

cost analysis, which requires that the total benefits from a project must 

exeeed its total costs to whomsoever such benefits and costs may accrue. 

This economic justification constraint although designed to be devoid of 

any direct equity considerations, nevertheless serves to limit the extent 



of federal participation in flood control projects and thereby indirectly 

influences the distribution of cost and benefits. 
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For projects that are economically justified by the federal standards, 

there is no explicit economic equity test that is uniformly applicable to 

all projects. In general, costs for flood control benefits are paid by 

the federal government, but various cost allocation formulas apply depending 

upon the rules under which the different agencies operate. For the most 

part, capital costs which run into hundreds of thousands and millions of 

dollars are paid by federal agencies such as the Corps and the SCS. Pro

perty costs and operations and maintenance costs generally fallon the 

state and local governments. 

For those projects which are not deemed economically "efficient" from 

the national point of view, state and local agencies must assume full 

responsibility if the projects, or some modification of them, are to be 

eventually implemented. Since Hawaii, like many other mainland states, 

does not have economic evaluation standards and procedures similar to that 

required for federal projects, the economic considerations are reduced down 

to those of equity between state and local governments and the potential 

local beneficiaries of the projects. 

In either case, the issues of equity in financing flood control pro

jects which meet or fail the federal evaluation standards are to a large 

extent left for the political process to resolve and there is considerable 

room for vested interest groups to influence changes in the incidence of 

costs and benefits, at least within socially tolerable limits. 

The total flood control program of Hawaii, as in other states, in

volves much more than simply large structural projects. Storm drainage and 

channel clearance works are quite common. Responsibility for storm drainage 

works rests in the main with the county Departments of Public Works, al

though grants for storm drainage are available through HUD. Channel 

clearance works may be a federal, state, or local responsibility, depending 

upon the particular circumstances surrounding of each project. 

Various other approaches and agencies are inVOlved in the overall 

strategy to overcome the many problems which include flood prevention through 

land treatment practices, flood plain zoning, . flood proofing of buildings, 

flood damage insurance, flood warnings, and flood rescue and emergency 

operations, etc. 
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These different strategies do not necessarily apply equally to all 

flood hazard situations but, nevertheless, collectively they represent 

options for deriving varying levels of subsidized benefits for both private 

and public entities. Direct flood control benefits are clearly localized 

in flood plain areas, but the costs are often distributed to national, state, 

and local publics through fiscal devices available at different levels of 

government. Since both fiscal capacities and the extent of diffusion of 

costs to taxpayers increase from county to state to federal levels, the 

proportion of cost burdens are likewise similarly distributed. 

While it is clear that the larger share of costs are borne by the 

public sector, private beneficiaries must also assume responsibility for 

such costs as flood insurance, partly subsidized through FHA, and flood 

proofing of buildings with technical advice from the Corps and SCS. In 

recent years, flood plain zoning has gained in importance as a nonstructural 

approach to control different types of developments which eventually would 

lead to flooding problems. In this approach the potential imbalances in the 

incidence of benefits and costs over both space and time are adjusted 

through the power of public controls over the exercise of priVate property 

rights. 

SUMMARY OF MAJOR CONCLUSIONS AND IMPLICATIONS FOR POLICY 

The future economic health of Hawaii depends on the continuing 

availability of adequate supplies of water both in terms of quantity and of 

quality. Enjoyment of its justly famous coastal recreational zone depends 

on coastal waters at quality levels high enough to support a multiplicity 

of uses such as industrial, scientific, and recreational purposes. 

For these considerations and many more, an effective water policy is 

needed to look after public welfare. Fortunately, in Hawaii we have a 

streamlined government which, combined with the island nature of the state 

and its counties, can act quickly to overcome shortcomings of water policy 

as they become evident without the institutional impediments often found in 

the multiplicity of jurisdictions found in many areas on the mainland. 

Summary of Major Conclusions 

Of the various approaches that may be followed in a study of water 



institutions in Hawaii t three have been used: (i) a hydrologic cycle 

approacht (ii) a federalism approacht and (iii) a hierarchy of decision

levels approach. 
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In the first approach, the task was to see how and where water agencies 

were superimposed upon the water resources as they function in the hydrolo

gic cycle. This proved to be an especially useful organizing principle in 

that the approach gives reasonable assurance that all relevant public 

agencies operating on the physical resources are included. Not only agencies 

developing and using the resources in support of the state economy, but 

monitoring and research agencies can also be properly placed as they operate 

with regard to one another and in relation to the endless cycling of water 

in nature. Organizing the decisionmakers with reference to the hydrologic 

cycle helps to single out not only public and quasi-public agencies, but 

private agencies as well. 

There are t however, some limitations to this approach, particularly 

with respect to economic analysis. On the one hand, this natural science 

principle concerns itself with the total physical resource but very seldom 

does this physical concept coincide exactly with the narrower concept of an 

economic resource. On the other hand, the natural physical environment 

is only a sub-system of man's total interactions with nature, human ecology, 

and does not provide sufficient scope for policy implications. While it is 

important to relate institutions to the laws of nature, it nevertheless 

must be recognized that man's principles for organizing government are as 

much a controlling factor, if not more so, than the laws of nature. Man's 

survival depends as much on his institutions as upon the forces of nature and 

to this extent the hydrologic cycle framework for studying institutions has 

its limitations. 

In the federalism approacht water institutions were considered within 

the governmental framework of the United States of which Hawaii is its most 

recent addition. Since by this approach, political considerations (or 

principles) dominate, a better understanding of how water policy operates 

is obtained. Federal and state governments (and to a lesser extent local 

governments) are sovereign bodies, and when acting within their constitu

tional jurisdictions are neither superior nor inferior to one another. 

However, because of the relatively stronger fiscal positions of the federal 

government over state governments, and state over local governments, the 
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jurisdictional limitations of water policy are often overcome by fiscal 

strategies. In particular, a system of conditional grants-in-aid which has 

developed not only for water but other categorical areas as well. Never

theless, to consider water institutions in terms of federal, state, and 

local levels presents some problems for economic analysis. These institu

tions do not necessarily function in such a pecking order. Also, while 

some of the policy limitations of the hydrologic cycle approach are overcome, 

the opposite situation of limited economic implications with regard to re

source conservation enters since little consideration is given to the 

operating sectors (both public and private) that are superimposed directly 

upon the physical resources. 

The hierarchy of decision-levels approach recognizes institutions as 

intervening legal structures which collectively function to control the 

multiplicity of decisions at the operating sectors so that these operating 

decisions take into account the water policy goals of society. Decision

makers in the operating sectors range from public to quasi-public to private, 

all of whom, whether individuals or agencies, are directly concerned with 

the development and use of the water resource. Public water policy goals 

are formulated, adopted, and modified through the political process and 

coordinated with other social goals of government. This is the concern 

of the legislative, executive, and judicial branches in our federal system 

of government. 

Water institutions at the second level serve to bridge the gap between 

the operating decisions at the first level and the policy goals of the 

third level. Figure 2 shows how the institutions in the water resources 

system of liawaii fit into the hierarchy of decision levels. 

Too often public welfare suffers because of inadequate institutional 

structures at the second level of the decision hierarchy. The building and 

modification of institutions to fit present and future social needs is in 

reality a painstakingly slow political process. Nevertheless institutional 

changes do take place in response to pressures to initiate new laws and re

move or modify old laws. Such pressures may be viewed as an inherent charac

teristic of a viable political economy such as is Hawaii's. In recent years 

the call for changes has mounted in the broad area of environmental quality 

control which encompasses an important area of water-resource management -

the integrated management of water quantity and quality. 
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THESE CHARACTERISTICS MAY BE IN PHYSICAL OR IN VALUE TERMS. 

CORPS, SCS, 
BUREAU OF RECLAMATION 

DOWALD 
BWS, SWCD. 
DEPT. OF PUBLIC WORKS 

AGRICULTURE. INDUSTRY. HOUSEHOLDS. 

FIGURE 2. THE HIERARCHY OF DECISION LEVELS IN THE 
WATER RESOURCES SYSTEM OF HAWAII. 
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This move toward integrated water management is not new. In the past, 

various suggestions have been made to incrementally integrate various inde

pendent responsibilities in water management through such institutional de

vices as mutual water companies, voluntary agreements, public water districts, 

conservancy districts, water boards, commissions, and so on. Overtime some 

of these approaches have been adopted and others rejected according to their 

suitability for resolving the specific issues at hand. Whatever the approach, 

the underlying economic consideration that has prevailed concerns the ques

tion of control over property. 

In the development and management of water resources for the beneficial 

use of man, portions of the total physical resource are systematically 

captured and conceptually transformed into a resource with economic dimen

sions attaching to it, that is as an economic resource distinct from the 

total physical resource. In this transformation process, social benefits 

and costs begin to flow from the use of the resource and variously defined 

legal rights are instituted. In time, a "bundle of rights" is created 

which becomes what is commonly known as property. Often certain strands in 

this bundle of rights are imbalanced in the sense that the flow of social 

costs and revenues emanating from the use of the resource is not totally 

incident upon the user of the resource. It is usually with the gradually 

increasing severity in this imbalance that the pressures for institutional 

change come about. 

Implications for Hawaii - an Integrated Water Quantity and 
Quality Management System 

A fully integrated water quantity and quality management system which 

takes into account aU the interrelationships of the hydrologic cycle and 

also the functioning of the federal structure of American government is an 

ideal not only for Hawaii, but also for the nation as a whole. Efforts 

toward realization of this ideal is a long and incremental process and, 

given the uncertainties of change, can be expected to be achieved only im

perfectly at any given point in time. 

Since statehood in 1959, the art of instituting social change in Hawaii 

has developed to a relatively high state with valuable experience being 

gained in many areas of public policy including that for water. At both the 



state and county levels of government, changes in water institutions have 

occurred more or less as the needs have been felt and as the responsible 

agencies themselves have seen fit to institute them. 
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A clearly discernable multi-staged arrangement of second-level water 

institutions have emerged to control operating decisions in consonance with 

water policy. In large part, these institutions are carry-overs from 

early Kingdom and Territorial days. Although in many respects, the specific 

institutionalized rules are uniquely applicable only to the islands, it 

is nevertheless clear that their development have been strongly shaped by 

both economic efficiency and equity considerations. In this respect, the 

nature of the motivating forces that have brought about institutional 

changes in Hawaii over time are similar to that for other areas. 

Since the adoption of the federal-state water quality standards pro

gram in Hawaii (late 1967), the need for closer integration of the new wa

ter quality regulations with existing water quantity (e.g. water supply and 

flood control) institutions have been increasingly felt in both public and 

private circles. OVer the past five years that the Standards have been in 

operation, various technical, financial, and institutional inadequacies 

have become apparent and several changes ranging from minor modifications 

in selected provisions in the regulations to major overall and even total 

replacement by a new set of standards have been proposed. 

Slow and painstaking improvements have been made through both the 

legislative and administrative channels. Statutory measures for state 

grant-in-aid to local government and for tax relief to private industry 

through rapid amortization of capital outlays have been enacted into law by 

the state legislature. Changes in water use classifications and details on 

enforcement procedures in the water quality regulations have been made by 

the responsible state agency. These and other changes institutionalized by 

the state have all affected the practical economics of water quality control 

in Hawaii. 

Major changes in the broader area of environmental quality control have 

been enacted by the state following recent national trends. Following the 

National Environmental Protection Act of 1969, Hawaii enacted its own State 

Environmental Quality Act of 1970 creating in one full sweep its own Council 

of Environmental Quality, Office of Environmental Quality Control in the 

Executive Office of the Governor, and an Environmental Center at the Uni-
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versity of Hawaii. The general functions provided by these three agencies 

are advisory, coordinating, and technical assistance, respectively. Shortly 

after these three agencies came into being, a Governor's Executive Order in

stituted the requirement for environmental impact statements on all proposed 

projects involving the use of state funds and property. And most recently 

in the 1972 legislative session, the state legislature passed an Environ

mental Quality Bill (S.B. 1382-72) which has as its purpose to clarjfy, 

consolidate, and make uniform the current statutes which gives authority to 

the Health Department on matters relating to environmental pollution in 

Hawaii. 

While overlapping in scope with strictly water problems, these new 

developments involve the total environmental quality concerns of water 

pollution, air pollution, noise pollution, solid waste disposal, etc., and 

thereby have their attention directed broadly toward all living and non

living natural resources of the state. At the same time, however, consi

deration is given to only the quality dimensions of these resources. In 

effect, the potential improvements to be gained by these incremental changes 

are all in the direction of integrating at the state level the public con

trols over the quality aspects of different types of resources such as land, 

water, air, etc. No effort is made to integrate management controls over 

both the quality and quantity aspects of water resources use. 

Integration of quality controls across different types of resources and 

integration of quantity and quality management of a particular type of re

source such as water need not necessarily be competing directions of insti

tutional change. However, extreme care should be taken to avoid as much as 

possible the creation of ineffective an unnecessary administrative bureau

cracies and procedures until the needs and specific objectives are clearly 

defined. 

In this regard, it is well to point out that the concept of integrating 

water quantity and quality management has been with us for a much longer 

time than that of integrating quality management across different types of 

resources. The implementation of these concepts into institutional reali

ties necessarily lag because of political, fiscal, and other social and 

technological considerations. Evidence to this effect is perhaps most 

visible at institutional levels closest to the operating sectors. 

In the mainland, the trend towards unified management is clearly shown 
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for larger cities with populations over 10,000. The results of surveys 

taken ten years apart in 1959 and 1969 by the American Water Works Associa

tion indicate that integration of administrative responsibilities over the 

years appears to have been effected to varying degrees in specific areas, 

first through joint fiscal arrangements, then through closer coordination 

of operations and maintenance, construction, and control center operations. 

In Hawaii, the Counties of Hawaii and Kauai have had for a few yearS, 

limited fiscal integration through a system of joint billing of sewer 

service charges and water tolls. The City and County of Honolulu Charter 

Review Commission is now addressing the questions of whether or not and in 

what manner to bring about a merger between the Division of Sewers and 

Board of Water Supply. The recommendations of the Oahu Water Quality Pro

gram Study should provide a major impetus in the direction of closer inte

gration. 

Nationally at the state level, originally most states had water pollu

tion control authorities vested in traditional public health departments. 

However, the 1971 Direato~ of Agenaies of the Clean Air and Water News 

lists only about half of the states, 25 including Puerto Rico, with such 

authories still vested in strictly public health oriented departments. At 

least five states, Delaware, Massachusetts, Vermont, West Virginia, and 

Wisconsin have moved water pollution control powers to natural resources 

including water departments. A larger number of states, nineteen in all, 

have apparently gone toward independent boards, commissions, agencies, and 

authorities. 

Most notable among these independent bodies is the case of California 

where the integration of water quantity and quality management was effected 

in 1969 through the well known Porter-Cologne Act. Recent attempts in 

California to integrate the administrative responsibilities of quality over 

different types of natural resources through the creation of a new En

vironmental Quality Control Department were soundly rejected. Yet other 

states like Oregon, Washington, and Florida have created "new" ecology 

oriented bureaucracies by consolidating under a new name the expanded en

vironmental quality requirements and old pollution control functions that 

were previously scattered throughout traditional health-oriented departments. 

In Hawaii, the question of proper administration of the Water Quality 

Standards program which now rests with the State Department of Health may 
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not yet be resolved despite recent testimonies to the contrary before special 

interim legislative committees. The forces for change continues to manifest 

themselves strongly at the level where institutions control decisions in the 

operating sector of the hierarchy of decision levels. 
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APPENDIX A. ABBREVIATIONS AND ACRONYMS. 

- Agricultural Stabilization and Conservation Service 

- Board of Water Supply 

- Council on Environmental Quality' 

- U.S. Army Corps of Engineers 

- Division of Water and Land Development 

- Department of Planning and Economic Development 

- Economic Development Administration 

- Environmental Protection Agency 

- Farmers Home Administration 

- Federal Housing Authority 

- Department of Health Education and Welfare 

- Department of Housing and Urban Development 

- Million gallons per day 

- National Oceanic and Atmospheric Administration 

- National Water Commission 

- National Weather Service 

- Office of Environmental Quality 

- Office of Water Resources Research 

- Public Utilities Commission 

- Rural Environmental Assistance Program 

- Soil Conservation Service 

- Soil and Water Conservation Districts 

- University of Hawaii 

- United States Department of Agriculture 

- Water Resources Council 

- Water Resources Research Center 




