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ABSTRACT 

Water conservation is the focal point for a set of integrated studies 

that attempt to lay the groundwork for appropriate water resource management 

for the future. The research includes state-wide surveys of water use in homes 

and industries, organizational analyses of management perceptions and information 

needs, evaluation of a community incentives program for conservation, and systems 

analysis of conservation behavior. Data for all studies were developed on the 

basis of a common sample frame consisting of 54 communities, large, medium, and 

small across North Carolina. In sum 544 scientific interviews were completed 

which yielded new information on approximately 726 different variables relating 

to water resources management and conservation. 

Theoretical foundations in environmental perception, cognition, responsi- 

bility attribution, knowledge acquisition, organizational development and general 

systems theory are used to clarify the management problems associated with water 

conservation. Numerous references are made to the scientific literature in the 

process of developing the theoretical underpinnings of water conservation programs. 

The report includes a complete technical presentation of all research 

including copies of survey instruments. For the convenience of the reader the 

major conclusions and recommendations are summarized. The surveys uncover a 

large reservoir of citizen and industry support for water conservation, At 

the same time they suggest that trial-and-error approaches to water conservation 

will be inadequate, given the social complexity of the problem. Currently con- 

servation activities are viewed as a peripheral part of management responsibility 

and reform of management training, institutional priorities, and informational 

support will be required to make conservation an integral part of water resource 

management. Follow-up evaluations of the State's conservation incentives program 

reveal good progress is being made. In sum, water conservation is an excellent 



option for communities faced with water supply shortages and high operating 

costs. The benefits of water conservation are many but they are contingent 

on the skill and sensitivity of program leaders. 

Recommendations pertain to development of public education programs, 

management training programs, management information system technology, and 

State water policy formulation for effective water conservation in North Carolina. 
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PREFACE 

This report summarizes the work of a research team investigating the 

psychological bases of water management and conservation. The psychological 

concerns include the environmental perceptions, information processing, decision- 

making, attribution of responsibility, knowledge and behavior of persons in 

relation to their natural and institutional surrounds. The research was proposed 

in a context of national unpreparedness to deal effectively with the consequences 

of competing demands for water use and severe droughts. Dwindling water supplies, 

compounded by inefficient water management practices, were threatening agricultural 

yields, industrial production and health and sanitation conditions (UPI, 1977). 

In North Carolina commercial enterprises were forced to shut down and industrial 

development plans were curtailed (N. C. Department of Commerce, 1977). Citizens 

were prohibited from certain uses of water and emergency services were required. 

The economic and social costs attributable directly or indirectly to the water 

shortage were obviously large but never really documented. With these reminders 

of the fragile balance between water supply and use, public attention turned to 

water conservation as a solution. 

Fused by a mixture of hope and good intentions, water policy makers and system 

managers struggled with water shortages and their social and political implica- 

tions. In this confusion, conservation became the banner for a wide variety of 

activities which aimed to lessen the demands for water. Lacking clear conceptua- 

lization of the problems and supporting research, particularly in regard to the 

fundamental social and institutional dynamics that underlie the use and management 

of water, conservation programs necessarily resorted to trial and error methods of 

community involvement. The situation remains much the same even now. In fact, 

the most recent review of federal water resources research (NCR, 1981) cites 
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some of the most pressing needs as follows: 1) the paucity of information 

about the factors that affect consumer adoption of water conservation devices 

and practices; 2) the poorly understood effects of public information programs 

concerning water conservation; 3) the uncertain capacities of institutions for 

effecting water conservation; 4) the unknown costs and benefits of public 

participation in relation to water conservation. Until these and other be- 

havioral and institutional dynamics of water conservation are understood the 

state-of-the-art in water conservation will remain one of trial and error. 

Numerous factors alone and in combination propel the new management 

regard for water conservation. Some are new but most are a continuation of 

long-standing trends with unfavorable implications on water supply and demand 

relationships. They include: 1) demographic shifts into areas of fragile 

water systems; 2) high costs of new plants and equipment; 3) high costs of 

financing; 4) high costs of water operations; 5) social/political climate 

of fiscal conservatism; 6) public concern for environmental protection. These 

and other factors necessitate a new orientation to water. It is in this per- 

spective that AWWA values conservation not as a goal of intrinsic value but 

rather as a management alternative (AWVA, 1977). The new management orienta- 

tion is really only part of a rediscovery of the folk wisdom "waste not want 

not," 

This report builds on the conclusions of previous research and field 

experience which show that conservation has potential benefits in most cir- 

cumstances. The problem now is one of development and dissemination of 

effective programs of water conservation and it is these purposes that guide 

the present research. 



Several general hypotheses are tested: 

1) Conservation suffers from insufficient awareness of the need among 

water managers and users. 

2) Conservation is burdened by misunderstandings. 

3) Conservation is frustrated by persons who disassociate themselves 

from the problem and possible solutions. 

4) Conservation is limited by the knowledge and ability of persons to 

respond appropriately. 

5) Conservation lags because of institutional disincentives. 

6) Conservation is resisted out of a generalized reactance to change. 

7) Conservation is handicapped by the absence of informational support. 

The research approach consisted of a series of studies which were carefully 

integr.ated with respect to sampling frame and study objectives. In the course 

of the project we have completed state-wide surveys of water use in homes and 

industries; organizational analyses of management perceptions and information 

needs; evaluation of a community incentives program for conservation; and systems 

analysis of conservation behavior. 

Data for all studies were developed on the basis of a common sample of 54 

communities, large, medium, and small across North Carolina. In sum 544 

scientific interviews were completed which yielded new information on approxi- 

mately 726 different variables relating to water resources management and 

conservation. Contained in the data therefore are 394,944 separate observations 

on water resources and water resource management. As a set these studies reveal 

important principles for effective operation of water systems. Our analyses and 

interpretations, however, are focused on water conservation and only begin to 

mine the rich contents of these data. We invite other researchers to use thesedata 



1 alone or in conjunction with other datasets. The results we trust will 

be a more informed basis for state policy and local management affecting water 

resources in North Carolina. 

This report is organized by chapters that correspond to component studies 

each complete with problem statement, literature review, description of 

research method, results, conclusions, and recommendations. One exception 

to this general rule is Chapter 1 which sets the social/political background 

within which all studies were completed. 

Chapter 2  reports on surveys of water use in home and industry settings. 

These data are used in systems analysis to build and evaluate a conceptual 

framework for water conservation behavior where conservation is linked to 

principles of environmental perception, cognition, responsibility, knowledge, 

and action. It marks a beginning in the building of a behavioral framework 

which can guide community programs in efficient approaches to management 

and conservation. 

Chapter 3 presents an organizational analysis of 5 4  local water agencies 

focusing on the informational needs for modern management practices. Infor- 

mation needs were developed from analysis of managers1 ratings of importance, 

frequency of use, kind of use, updating requirements, and availability for a 

sample set of 9 2  information elements. 

'~11 datasets are available for research purposes through WRRI, 
North Carolina State University, Raleigh, North Carolina 2 7 6 5 0 .  



Evaluations of the effects of the incentives provided under the N.C. 

Clean Water Bond Act were made and summarized in Chapter 4. Interviews 

with recipients of facilities' construction awards were conducted to assess 

contractor accountability in a system where rewards are contingent on a 

pledge. Recipients will undertake specific kinds of management improvements 

such as: water loss prevention, information and education, implementation 

of N.C. plumbing codes, and infiltration/inflow. 





SUMMARY OF CONCLUSIONS AND RECOMMENDATIONS 

Our s t a t e w i d e  s u r v e y s  of heads-of h o u s e h o l d s ,  i n d u s t r i a l  r e p r e s e n t a t i v e s  

and l o c a l  w a t e r  managers conf i rm t h a t  s h o r t a g e s  of  w a t e r  supp ly  r e p r e s e n t  a  

s e r i o u s  t h r e a t  t o  t h e  w e l l  b e i n g  of many North C a r o l i n a  communities.  I n  t h e  

p a s t  f i v e  y e a r s  28 p e r c e n t  of  househo lds  and 20 p e r c e n t  of i n d u s t r i e s  sampled 

have s u f f e r e d  t h e  e f f e c t s  of  w a t e r  s u p p l y  s h o r t a g e s .  The d i f f i c u l t i e s  i n h e r e n t  

i n  management of community w a t e r  s u p p l i e s  w i l l  be  even g r e a t e r  i n  t h e  f u t u r e  

because  of  changing demographic c h a r a c t e r i s t i c s ,  r a p i d  i n d u s t r i a l  growth,  

d e c l i n i n g  f e d e r a l  s u p p o r t  f o r  w a t e r  s u p p l y  p r o j e c t s ,  and h i g h  c o s t s  of w a t e r  

development.  To s u c c e s s f u l l y  meet t h e s e  c h a l l e n g e s  of  wa te r  supp ly  and a t  

t h e  same t ime honor t h e  broad c i t i z e n  consensus  f o r  f i s c a l  conse rva t i sm,  en- 

v i r o n m e n t a l  p r o t e c t i o n ,  and economic o p p o r t u n i t y ;  w a t e r  management must become: 

1 )  more s e n s i t i v e  t o  community needs  and d e s i r e s ;  2 )  more t e c h n i c a l l y  p r o f i c i e n t  

i n  management s c i e n c e  and p l a n n i n g ;  3 )  more w i l l i n g  t o  i n v o l v e  c i t i z e n s  i n  

v o l u n t a r y  programs of p u b l i c  works and c o n s e r v a t i o n ;  4 )  more i n t e g r a t e d  w i t h  

S t a t e  and n a t i o n a l  c e n t e r s  of  r e s e a r c h  and development;  5 )  more p repared  t o  

e v a l u a t e  sys tem e f f i c i e n c i e s  and t a k e  c o r r e c t i v e  a c t i o n s  a s  a r e  a p p r o p r i a t e .  

Each of  t h e s e  changes i m p l i e s  a d d i t i o n a l  t r a i n i n g  f o r  managers of community 

w a t e r  systems which emphasize management and s o c i a l  s c i e n c e  c o n t e n t .  

I n  t h i s  r e p o r t  we focus  on t h e  p o t e n t i a l  of  w a t e r  c o n s e r v a t i o n  a s  a n  

i n t e g r a l  p a r t  of a  modern w a t e r  r e s o u r c e  management sys tem.  We d e f i n e  w a t e r  

c o n s e r v a t i o n  b r o a d l y  t o  i n c l u d e  any a c t i o n  t a k e n  by w a t e r  management o r  w a t e r  

u s e r s  t o  a c h i e v e  e f f i c i e n t  a l l o c a t i o n  and u s e  of w a t e r  s u p p l i e s .  From t h i s  

p e r s p e c t i v e  i t  i s  c l e a r  t h a t  t h e r e  a r e  many p o i n t s  of p o s s i b l e  i n t e r v e n t i o n  

w i t h i n  t h e  t o t a l  sys tem which can produce g r e a t e r  e f f i c i e n c i e s .  For example 

Government can c o n t r i b u t e  t o  c o n s e r v a t i o n  through c e n t r a l  p lann ing ,  p o l i c y -  



making, information dissemination and technical consultation. Utilities manage- 

ment can foster local participation in local planning and programs, implement 

leak detection programs, supplement educational programs with locally sponsored 

events and announcements, reform water pricing, and respond to local requests 

for help in conservation. In.dustria1 management can engage employees in training 

programs and modify plant and equipment for the purpose of water conservation. 

Finally residents can install showerheads, aerators, toilet dams and they can 

adopt more efficient water use practices in the home and in yard and garden 

irrigation. The effectiveness of any water conservation activity, however, will 

depend on the knowledge and commitment of those who plan it and participate in 

it. It is in this vein that the current review of literature and original re- 

search attempts to advance the state-of-the-art in water conservation by developing 

a clearer understanding of its underlying social and organizational dynamics. 

In particular, levels of public participation in planning and education, utili- 

zation of flow restrictors, and sensitivities to prices and policies are funda- 

mentally based on community perspectives which are shaped through psychological 

processes. Therefore we need to know about environmental perception, cognition, 

responsibility attribution, knowledge aquisition, and behavioral reinforcements 

as they pertain to water conservation behavior. Also relevant is our organiza- 

tional research which identifies the management information prerequisites for 

monitoring system leaks, pricing decisions, public relations, and planning. 

Finally, it is important to have evaluation research which systemmatically 

documents acutal program experiences and results. Such research provides the 

basic feedback and validation necessary to improve system concepts and programs 

for the future. Findings, conclusions and recommendations are summarized in 

each of these research areas in the sections that follow. 



Community Perspectives 

Our research has uncovered a tremendous reservoir of citizen and industry 

support for water conservation. The cynical views of many water professionals 

that citizens are disinterested, inactive and uninformed with respect to 

general water resource issues are not supported by our data. These managers 

are out-of-touch with the citizens and industries they attempt to serve. In 

particular, managers seriously overestimate the extent to which heads-of- 

households and industry executives prefer to build and pay for more water 

supply capacity. In fact, a plurality of both groups would rather conserve so 

existing capacity could be freed in support of additional growth and develop- 

ment. Managers also are unaware of independent actions by approximately two 

thirds of all water users to conserve water. They do not appreciate the extent 

to which heads-of-households and industry assume responsibility for their own 

wasteful practices and are willing to take corrective action as part of a total 

community effort including local planning and management reform. Also manage- 

ment is unaware and unresponsive to the strong desire among both residential 

and industrial groups to know and do more about water conservation. Perhaps 

the greatest benefit of this research is its scientific contradiction of the 

widespread misperception that water conservation is unpopular, unreliable and 

unprofessional. 

Other major findings suggest the underlying social and organizational 

complexity of water conservation programming. They warn us that trial-and- 

error approaches to water conservation will likely suffer from an overly sim- 

plified conception of the problem. For example, we find that residents and 

industry executives rely on 224 different perceptual cues to the conditions of 

water resources. Some cues have general value within the population and others 

are highly meaningful only to a small subset of the total population. Public 



information campaigns and environmental education programs will have to design 

and target information in a way that is compatible with the cues people are 

using to understand their water resource environment. It is also revealing 

that despite attempts at saturated information programming in recent years, 

only 57 percent of residents and 55 percent of industry executives report having 

seen or heard any helpful information on water conservation. Obviously more 

utilization of the dominant medium, TV, and more diversity of information media 

including community meetings, water bill enclosures, and industrial trade as- 

sociation channels will be required to reach the total population. Finally, 

conservation actions tend to be crisis oriented. The most powerful motivator 

of water conservation is the fear associated with threatened water unavail- 

ability. Conservation attributable to good citizenship, mandatory controls, 

and price account for only 25 percent of all conservation. However, overuse 

of fear appeals can backfire in the form of incredulity and render a community 

less prepared to respond to a genuine crisis of water supply or sustain con- 

servation activities in less than crisis conditions. 

The following recommendations are based on our review of the technical 

literature and original research on community perspectives relating to water 

resource management. Recommendations: 

1) Development of new or expanded water supply capacity should be 

supported only when all reasonable efficiencies of pricing, leak 

detection, public education, etc. are insufficient to meet projected 

water demands. In such cases development should be scaled to the 

size of the supply deficit. 

2) Consonant with the desires of citizen and industry representative 

the State should upgrade its system capacities for informational 

assistance. Support for individual consultation by field staff 
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should be reallocated to the development of information systems 

with greater outreach potential. Beyond that the State should 

serve as an informational clearing house and refer requests for 

technical assistance to private providers of consultation services. 

3) The State through appropriate agencies should plan and coordinate 

environmental education programs generally and water conservation 

programs in particular. Central development and dissemination of 

educational materials is an appropriate State activity. Content 

should feature practical information on plumbing repair, reuse, 

irrigation, installation of flow restrictors and toilet dams. 

Supplemented by locally sponsored events, announcements, teach-ins 

the educational process would be welcome and beneficial and have 

the side advantages of bringing managers and water users closer 

together. 

4 )  The primary locus of responsibility for water resource management 

should remain with local government. Technical advantages of 

regionally integrated water systems can and should preserve local 

control through a cooperative or federated system. 

5 )  Communities should be encouraged to prepare contingency plans 

for possible implementation because of water shortage. Plans 

should rely upon voluntary actions as a first line of defense. 

Mandatory controls should be held in reserve for reinforcement of 

voluntary measures under extreme conditions. 

6) Greater visibility should be given to opportunities for citizen 

participation in water supply planning, allocation, and conservation 

programs. 
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7) Training programs for local water managers should be revised to 

include more emphasis on community relations skills, water conser- 

vation techniques, leak detection, and management science. 

Management Information System 

In an era of severe limitation on staff resources, more efficient means 

must be developed to assist water managers especially in their expanding re- 

sponsibilities of planning, public education, and conservation. Fortunately 

there is a viable alternative made possible by the modern technology of 

management information systems (MIS). A properly designed and implemented 

MIS is characterized by the fair exchange of basic systems data collected by 

local agencies for centrally processed information developed by a central 

State agency. The exchange can have far reaching benefits on local water system 

operations and at the same time strengthen State based planning. By the pre- 

liminary analyses made in this report it is clear that MIS informational ex- 

change would be locally valued, and would help make water conservation activity 

an integral part of water resource management for the future. 

The research strategy involved local management in the process of judging 

the value of informational content for MIS. The results probably reflect the 

status quo biaes inherent in the sample. Nevertheless, we found that 43 percent 

of the information elements which water managers judged important were either 

unavailable completely or available only in poor quality. The missing infor- 

mation was evenly divided among important and very important categories which 

suggests the lack of any systematic effort to acquire information in accord with 

priorities of importance. This finding confirms our earlier claim that managers 

are without supporting information in even some of their most important areas 

of responsibility. On the positive side, we found 37 percent of the information 

elements which water managers judged important were available in good quality. 

Finally, less than two percent of all information elements studied fell into 
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a category of waste -- not important but available. 

Information needs are felt most keenly within the medium size water 

utility. They share with large systems a similar view of information impor- 

tance but they are less likely to have the staff size to maintain an adequate 

information system. Overall data and software to support comprehensive planning 

is most needed. Other high-ranking information needs relate to technical as- 

sistance, regulation and enforcement, and water conservation. Consulting 

specialists in planning, management, water law and social sciences are re- 

quired to develop needed information. These professionals working with con- 

sulting engineers constitute a multidisciplinary approach, which best serves 

the goal of effective water management. 

O f  the following recommendations the first is the most important. The 

others are 

facilitate 

important in a technical sense but basically they qualify and 

recommendation number one. Recommendations: 

Build and implement a State-wide MIS for water resources. 

MIS content should be guided by the comprehensive needs of local 

water systems and expressed in terms which are suitable. 

Refine cost estimates of information. 

Develop in consultation with agency decision-makers appropriate 

system cost constraints. 

Quantify the costs of system inefficiencies which result from the 

unavailability of timely information. 

Provide for permanent, central-agency responsibility for MIS. Per- 

haps the University would be well-suited for this role through the 

Water Resources Research Institute. Fiscal support would probably 

be necessary in the form of special legislation. 

Once information contents are defined, multidisciplinary teams 
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i n c l u d i n g  s p e c i a l i s t s  i n  p l a n n i n g ,  management, law,  s o c i a l  s c i e n c e s ,  

e n g i n e e r i n g ,  and f i n a n c e ,  shou ld  be  d i r e c t e d  t o  deve lop  a  sys tem 

f o r  r o u t i n e  c o l l e c t i o n  of  d a t a  i n  a p p r o p r i a t e  form f o r  MIS. 

P rov ide  f o r  c o n t i n u i n g  e d u c a t i o n  f o r  l o c a l  managers i n  u s e  of  

t h e  MIS. Again t h e  U n i v e r s i t y  h a s  t h e  i d e a l  f a c i l i t i e s  and p e r s o n n e l  

t o  implement t h i s  t r a i n i n g .  

Encourage MIS u s e  through demons t ra t ion  programs, s i t e  v i s i t s ,  and 

o t h e r  means. 

Encourage s t a n d a r d  record-keeping a t  t h e  l o c a l  l e v e l  which i s  com- 

p a t i b l e  i n  form and d e f i n i t i o n  t o  i n f o r m a t i o n  r e t r i e v a b l e  th rough  

MIS. 

~ a i n t a i n  q u a l i t y  c o n t r o l  over  MIS c o n t e n t s  and p e r i o d i c a l l y  e v a l u a t e  

MIS a s s i s t e d  management w i t h  t h e  aim of  b e t t e r  s e r v i n g  l o c a l  sys tem 

needs .  

C o n s t r u c t i o n  Gran t s  Program 

The Departments of Human Resources  and N a t u r a l  Resources  and Community 

Development i n  t h e i r  f i r s t  a t t e m p t  have produced program i n c e n t i v e s  f o r  w a t e r  

c o n s e r v a t i o n  t h a t  a r e  bo th  a d m i n i s t r a b l e  and e f f e c t i v e .  A v a r i e t y  of conse r -  

v a t i o n  approaches  have been t r i e d  w i t h  good r e s u l t s .  They i n c l u d e  p u b l i c  

e d u c a t i o n ,  l e a k  d e t e c t i o n ,  N . C .  Plumbing Code enforcement ,  i n f i l t r a t i o n / i n f l o w  

d e t e c t i o n ,  r a t e  r e f o r m ,  a l l o c a t i o n ,  and p l a n n i n g .  The b e n e f i t s  of  t h e s e  

programs i n c l u d e  w a t e r  s a v i n g s ,  improved community r e l a t i o n s ,  r e d u c t i o n s  i n  

o p e r a t i n g  c o s t s ,  w a s t e  load  r e d u c t i o n s ,  extended s e r v i c e  o p p o r t u n i t i e s ,  

q u a l i t y  improvements and improved f i r e  p r o t e c t i o n .  Given t h e  e a r l y  s u c c e s s e s  

of t h i s  program S t a t e  l e a d e r s  shou ld  be  encouraged t o  keep i t  s t r o n g  and where 

p o s s i b l e  ex tend  and broaden i t  s o  t h e  p o s i t i v e  e f f e c t s  can be  enjoyed by a  

l a r g e r  number of c i t i z e n s  and i n d u s t r i e s .  
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A variety of recommendations are posed here for consideration by appro- 

priate State personnel. In making these recommendations we appreciate the 

wisdom of not tampering with success. Also we are aware that the successes 

of the water conservation programs notwithstanding, there remain strong ad- 

versaries of water conservation who could attempt to kill the program under 

the guise of reform. Recommendations: 

Encourage adoption of a standard record-keeping system as part of 

the State Grants program. 

Study further the impacts of conservation actions including volun- 

tary rate reforms to assess their merits for inclusion in the State's 

incentive program. 

Implement a State-run technical and informational service for local 

governments. The core of such a system might be a computer-based 

management information system focused on the high volume information 

and processing requirements of water management. Other special 

situations could be targeted for action by a manned-system of 

assistance. These systems would mitigate the problems of regulation, 

communications, and technical support which frustrate water managers 

and lead to less effective programs of conservation. 

Provide that funds received under the Bond may be applied to non- 

structural (conservation) programs as well as structural ones, and 

thereby ease the monetary problems of conservation. 

Support strategies to involve volunteer workers in conservation 

programs at the local level. 

Support local public education and information functions with a 

variety of conservation materials and publicity. Many conservation 

materials are already develo~ed and available throu~h State and 
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F e d e r a l  a g e n c i e s .  The pr imary r o l e  of t h e  North C a r o l i n a  program 

i n  t h i s  r e g a r d  would be t o  c o o r d i n a t e  a c t i o n s  through a p p r o p r i a t e  

S t a t e  a g e n c i e s  and a r r a n g e  f o r  u t i l i z a t i o n  of p u b l i c  i n f o r m a t i o n  

o u t l e t s  of S ta te -based  media,  t e l e v i s i o n ,  r a d i o ,  and newspaper.  



CHAPTER 1: PROSPECTIVE ANALYSIS OF WATER IJSE 

I n  r e c e n t  y e a r s  t h e  mundane m a t t e r  o f  w a t e r  s u p p l y  h a s  become an i s s u e  

of  g e n e r a l  concern .  Head l ines  ( e . g .  News and O b s e r v e r ,  1981) and cover  s t o r i e s  

( e . g .  Newsweek, 1981) h e r a l d  t h e  looming c r i s i s  o f  w a t e r  s u p p l y .  A t  t h e  same 

t ime a  broad consensus  i s  b u i l d i n g  i n  s u p p o r t  o f  c o n s e r v a t i o n  a s  a  n e c e s s a r y  

p a r t  o f  w a t e r  management. E s p e c i a l l y  now i n  a  t ime  o f  f i s c a l  c o n s e r v a t i s m ,  

w a t e r  c o n s e r v a t i o n  may become t h e  pr imary l i n e  o f  d e f e n s e  a g a i n s t  i n c r e a s i n g  

w a t e r  demands and supp ly  c o s t s .  

The corkb ina t ion  o f  r a p i d  r e g i o n a l  g r o ~ t h  and i n c r e a s i n g  c c s t s  o f  w a t e r  

p r o j e c t s  a r e  s t r a i n i n g  t h e  c a p a c i t i e s  o f  l o c a l  w a t e r  sys tems .  The problems 

f e l t  most  k e e n l y  a t  t h e  l o c a l  l e v e l  a r e  symptomatic o f  d i s e q u i l i b r i u m  i n  

supply-demand r e l a t i o n s h i p s  t h a t  t r a n s c e n d  l o c a l  and S t a t e  j u r i s d i c t i o n .  In 

t h e  f u t u r e , w a t e r  management w i l l  b e  p r e s s e d  even h a r d e r  t o  supp ly  w a t e r  t o  homes 

and i n d u s t r i e s  a t  p r i c e s ,  volumes, and q u a l i t i e s  d e s i r e d  and w i t h  due r e g a r d  

f o r  env i ronmenta l  p r o t e c t i o n .  I n  p r e p a r a t i o n  f o r  t h e s e  d i f f i c u l t  t imes ,  a  new 

g e n e r a t i o n  o f  management p r a c t i c e s  must  be  developed based on comprehensive 

u t i l i z a t i o n  of  i n f o r m a t i o n  technology and emphasis on c o n s e r v a t i o n .  I f  we a r e  

wise  enough t o  move r a p i d l y  i n  management r e fo rm and we a r e  s p a r e d  any d r o u g h t s  

d u r i n g  t h i s  t r a n s i t i o n  p e r i o d ,  then  we may a c t u a l l y  succeed i n  c l o s i n g  t h i s  

"window o f  v u l n e r a b i l i t y "  w i t h  r e s p e c t  t o  w a t e r  r e s o u r c e s .  

The i m p l i c a t i o n s  of  w a t e r  s h o r t a g e  become e s p e c i a l l y  v i v i d  when one 

c o n s i d e r s  t h e  r a t h e r  i n c r e d i b l e  e x t e n t  t o  which w a t e r  r e s o u r c e s  a r e  managed 

i n  s u p p o r t  o f  o u r  c u r r e n t  s t a n d a r d  o f  l i v i n g .  Cons ide r  t h e  f o l l o w i n g  ( f rom 

N a t i o n a l  Geographic ,  1980,  p .  144-148). 



On an  average  day you and I each draw about  87 g a l l o n s :  
24 f o r  f l u s h i n g ,  32 f o r  b a t h i n g ,  l a u n d r y ,  and d i s h -  
washing,  and 25 f o r  swimming p o o l s  and w a t e r i n g  t h e  
lawn. We u s e  a  mere two g a l l o n s  f o r  d r i n k i n g  and 
cooking--the o n l y  w a t e r  we a c t u a l l y  r e q u i r e  t o  s u r v i v e .  
. . .  t h e  eggs you a t e  f o r  b r e a k f a s t  r e q u i r e d  120 g a l l o n s  
o f  w a t e r  each;  t h e  s t e a k  you 'd  l i k e  f o r  d i n n e r ,  3 ,500  
g a l l o n s ;  t h e  ton  o f  s t e e l  i n  your  c a r ,  abou t  60,000 
g a l l o n s .  With t h e s e  i n d i r e c t  u s e s  o u r  d a i l y  need s o a r s  
t o  some 2,000 g a l l o n s  each .  . . . t o  manage w a t e r ,  we 
have r e a r r a n g e d  our  l andscape  on a  c o l o s s a l  s c a l e :  b u i l t  
two m i l l i o n  dams, i r r i g a t e d  s i x t y  m i l l i o n  a c r e s ,  ca rved  
b a r g e  c a n a l s  t h a t  c a r r y  a  f i f t h  o f  i n t e r c i t y  f r e i g h t ,  
c r e a t e d  50,000 p u b l i c  and p r i v a t e  w a t e r  u t i l i t i e s ,  
d r a i n e d  a  hundred m i l l i o n  a c r e s  o f  w e t l a n d s ,  and 
d r i l l e d  m i l l i o n s  upon m i l l i o n s  o f  w e l l s .  B i l l i o n s  
o f  d o l l a r s  have been s p e n t .  

Much of  t h e  c u r r e n t  h e a l t h  and v i t a l i t y  o f  t h e  U.S. p o p u l a t i o n  can be 

c r e d i t e d  t o  t h e  s u c c e s s  o f  t h e  w a t e r  i n d u s t r y  t o  supp ly  h i g h  q u a l i t y  w a t e r  

and s a n i t a r y  s e r v i c e s .  S ince  1900 when an e s t i m a t e d  27,000 Americans d i e d  

o f  wa te rborne  d i s e a s e s ,  t h e  t o l l  h a s  been reduced by a  f a c t o r  o f  e i g h t  w i t h i n  

a  p o p u l a t i o n  t h a t  h a s  grown f i f t y  p e r c e n t .  I n  most c i t i e s  you can g e t  a  ton  

of wa te r  d e l i v e r e d  through t h e  t a p  i n  your  k i t c h e n  f o r  15 c e n t s .  I n  recog-  

n i t i o n  o f  t h i s  e x p e r t i s e  and i t s  fundamental  c o n t r i b u t i o n  t o  human h e a l t h  

and economic development t h e  Uni ted Nat ions  h a s  d e d i c a t e d  t h e  decade o f  t h e  

1 9 8 0 ' s  t o  t h e  s h a r i n g  o f  t h i s  w a t e r  technology f o r  t h e  b e n e f i t  o f  peop les  around 

t h e  g lobe .  

I n  North C a r o l i n a ,  c a r e f u l  w a t e r  management i s  p a r t i c u l a r l y  i m p o r t a n t .  

The S t a t e  h a s  r e l a t i v e l y  h i g h  r a i n f a l l ,  good r i v e r  systems and p r o d u c t i v e  ground 

w a t e r  a q u i f e r s ,  b u t  complacency now on t h e  p a r t  o f  government, i n d u s t r y ,  and 

c i t i z e n s  cou ld  cause  some s e v e r e  economic and environmental  damage i n  t h e  

f u t u r e  ( ~ r i m s l e y ,  1 9 8 1 ) .  The b e s t  a v a i l a b l e  r e s e a r c h  s u g g e s t s  t h a t  p o t a b l e  

w a t e r ,  l i k e  many o t h e r  s o - c a l l e d  " p l e n t i f u l "  r e s o u r c e s  i n c l u d i n g  f e r t i l e  l a n d s ,  

and c l e a n  a i r ,  w i l l  r e q u i r e  c a r e f u l  p l a n n i n g  and management i f  t h e  S t a t e  i s  t o  

a c h i e v e  i t s  h i g h  a s p i r a t i o n s  s e t  f o r t h  i n  t h e  Balanced Growth P l a n .  



I n  1970,we u s e d  abou t  1.1 b i l l i o n  g a l l o n s  o f  w a t e r  a  day i n  North  ~ a r o l i n a  

f o r  m u n i c i p a l ,  i n d u s t r i a l ,  and domes t i c  n e e d s .  T h i s  r a t e  o f  w a t e r  u s e  i s  ex- 

p e c t e d  t o  doub le  by t h e  y e a r  2000. To meet w a t e r  supp ly  needs  f o r  t h e  f u t u r e ,  

l o c a l  governments w i l l  need t o  make t i m e l y  i n v e s t m e n t s  t o  deve lop  a d d i t i o n a l  

s u p p l i e s  and conse rve  t h e i r  e x i s t i n g  s u p p l i e s .  Some o f  t h e  a r e a s  t h a t  w i l l  

need t o  deve lop  a d d i t i o n a l  s u p p l i e s  a r e  t h e  rap id ly -g rowing  Research T r i a n g l e  

a r e a  i n  t h e  Upper Neuse Basin  and t h e  Piedmont T r i a d  r e g i o n  i n  t h e  Upper Cape 

F e a r  Bas in .  Already t h e  North C a r o l i n a  Department o f  N a t u r a l  Resources  and 

Community Development h a s  i d e n t i f i e d  1 3  communities w i t h  e x i s t i n g  s o u r c e  problems 

i n  w a t e r  (NRCD, 1980) and a s  many a s  25 p e r c e n t  o f  a l l  communities cou ld  be  

i n  a  c r i t i c a l  w a t e r  supp ly  s i t u a t i o n  by t h e  y e a r  2000 ( H a r r i n g t o n ,  1 9 7 5 ) .  

Ground w a t e r  i s  a  major  a s s e t  i n  mee t ing  North  C a r o l i n a ' s  w a t e r  needs  

b u t  a  d e c l i n e  i n  w a t e r  l e v e l s  i n  some a r e a s  due t o  heavy w i t h d r a w a l s  a r e  

c r e a t i n g  s e r i o u s  problems.  Ground w a t e r  i s  t h e  d i r e c t  s o u r c e  of domes t i c  

supp ly  f o r  abou t  60 p e r c e n t  of  t h e  p o p u l a t i o n .  Many m u n i c i p a l i t i e s  and i n -  

d u s t r i e s  a l s o  u s e  ground w a t e r .  There  a r e  abou t  1 . 2  m i l l i o n  w e l l s  i n  o p e r a t i o n  

i n  North C a r o l i n a  now w i t h  abou t  10 ,000  new w e l l s  d r i l l e d  each y e a r .  I n  

n o r t h e a s t e r n  North C a r o l i n a ,  w a t e r  l e v e l s  i n  t h e  c r e t a c e o u s  a q u i f e r  sys tem a r e  

d e c l i n i n g  s e v e r a l  f e e t  p e r  y e a r  due t o  heavy wi thdrawals  i n  V i r g i n i a .  Phosphate  

mining h a s  reduced ground w a t e r  l e v e l s  o v e r  a  wide a r e a  i n  t h e  c e n t r a l  c o a s t a l  

r e g i o n .  To a s s u r e  good management f o r  ground w a t e r  a s  w e l l  a s  s u r f a c e  w a t e r  

a  comprehensive management program which emphasizes c o n s e r v a t i o n  i s  n e c e s s a r y .  

Such a  p l a n  w i l l  r e q u i r e  a  good i n f o r m a t i o n  s u p p o r t  sys tem.  

I t  i s  p a r a d o x i c a l l y  t h e  r e l a t i v e  abundance o f  North  C a r o l i n a  w a t e r  r e s o u r c e s  

t h a t  h a s  c o n t r i b u t e d  t o  t h e  p r e c i p i t o u s  i n c r e a s e  i n  p r o b a b i l i t y  o f  f u t u r e  w a t e r  

s h o r t a g e s .  North C a r o l i n a  h a s  become a n  a t t r a c t i v e  s i t e  f o r  expans ion  o f  



i n d u s t r i e s  i n c l u d i n g  power g e n e r a t i o n ,  brewing,  and min ing  among o t h e r s .  These 

developments have p r o v i d e d  i m p o r t a n t  s t i m u l u s  t o  r e g i o n a l  development and job 

o p p o r t u n i t i e s  f o r  North  C a r o l i n a  c i t i z e n s .  A t  t h e  same t ime t h e y  r e p r e s e n t  

a  h i g h  consumptive u s e  o f  a  w a t e r  r e s o u r c e  and t h e r e f o r e  d i m i n i s h  t h e  f u t u r e  

development p o t e n t i a l  o f  t h e s e  a r e a s .  Decision-making i n  t h i s  c o n t e x t  r e q u i r e s  

a  s t r a t e g i c  p l a n  where t h e  b e s t  i n t e r e s t s  o f  North  C a r o l i n a  c i t i z e n s  now and i n  

t h e  f u t u r e  a r e  r e p r e s e n t e d .  

The 1980 Annual Repor t  of  Economic Development A c t i v i t i e s  ( ~ o r t h  C a r o l i n a  

Department o f  Commerce, 1981) p o i n t e d  w i t h  p r i d e  t o  t h e  f a c t  t h a t  n e a r l y  60 

p e r c e n t  of  t h e  $ 2 . 2  b i l l i o n  i n  new and expanding i n d u s t r i a l  inves tments  made o r  

announced a r e  s i t e d  i n  communities o f  under  15 ,000  p o p u l a t i o n .  These communities 

have v e r y  l i m i t e d  c a p a c i t i e s  f o r  s e r v i n g  o r  even p l a n n i n g  f o r  t h e  changes  t h a t  

w i l l  accompany t h i s  i n d u s t r i a l  development.  S t a t e  a u t h o r i z a t i o n  o f  revenue 

bonds f o r  w a t e r  and s a n i t a r y  s e r v i c e s  can o f f s e t  some o f  t h e  c o s t s  o f  t h e  

n e c e s s a r y  i n f r a s t r u c t u r a l  development b u t  t h i s  a l o n e  w i l l  n o t  a d d r e s s  t h e  on- 

go ing  p l a n n i n g  and m a n a g e r i a l  r e q u i r e m e n t s .  The sys tem i s  go ing  t o  r e q u i r e  

s u p p o r t  by a  comprehensive management p o l i c y  and i n f o r m a t i o n  s e r v i c e .  The 

c e n t e r p i e c e  o f  b o t h  must  be  c o n s e r v a t i o n .  

The h i s t o r i c  r o l e s  o f  t h e  S t a t e  i n  w a t e r  supp ly  have been p r i n c i p a l l y  ones  

o f  r e g u l a t i o n  and i n f o r m a t i o n  s u p p o r t .  As t h e  S t a t e  n e c e s s a r i l y  becomes more i n -  

volved i n  t h e s e  a r e a s  i t  may be  n e c e s s a r y  t o  r e o r g a n i z e  t h e s e  r o l e s  i n  o r d e r  t o  

s e p a r a t e  them ( ~ ~ f s c h m i d t ,  1979) .  The problem i s  one of  b u i l d i n g  a  s o l i d  p a r t n e r -  

s h i p  between S t a t e  l e v e l  p l a n n e r s ,  r e s e a r c h e r s ,  e x t e n s i o n  s e r v i c e  and o t h e r  

i n f o r m a t i o n  p r o v i d e r s  and l o c a l  l e v e l  sys tem managers and o p e r a t o r s .    his i s  

d i f f i c u l t  when t h e  S t a t e  l e v e l  s e r v i c e  p r o v i d e r s  a r e  too  c l o s e l y  a s s o c i a t e d  w i t h  

r e g u l a t o r y  f u n c t i o n s  i n  ways t h a t  compromise t h e  t r u s t  of  l o c a l  p o p u l a t i o n s .  



N a t i o n a l  P o l i c y  Review 

On November 1 2 ,  1968, P r e s i d e n t  Lyndon B .  Johnson t r a n s m i t t e d  t o  

Congress t h e  f i r s t  N a t i o n a l  Assessment o f  t h e  N a t i o n ' s  w a t e r  r e s o u r c e s  under  

t h e  Water Resource P l a n n i n g  Act o f  1965. I n  t h a t  r e p o r t  h e  c h a r a c t e r i z e d  t h e  

f i n d i n g s  a s  a  " s o b e r i n g  r e p o r t ,  c h a l l e n g i n g  o u r  technology and s p u r r i n g  o u r  

conscience"  and admonished t h a t  "a n a t i o n  t h a t  f a i l s  t o  p l a n  i n t e l l i g e n t l y  

f o r  t h e  development and p r o t e c t i o n  o f  i t s  p r e c i o u s  w a t e r s  w i l l  be condemned 

t o  w i t h e r  because  o f  i t s  s h o r t s i g h t e d n e s s . "  More than a  decade l a t e r ,  t h e  

problem of  e x c e s s i v e  consumption remains unaba ted .  I n  1965, t h e  n a t i o n a l  

p e r  c a p i t a  p e r  day usage  of w a t e r  was 122.18 g a l l o n s . '  By 1975 ( t h e  most 

r e c e n t  d a t e  f o r  which n a t i o n a l  d a t a  a r e  a v a i l a b l e )  t h e  r a t e  had i n c r e a s e d  

t o  123.41 g a l l o n s .  Z 

P r e s i d e n t  C a r t e r  updated and sharpened t h e  focus  on t h e  problem w i t h  

White House p o l i c y  on w a t e r  r e s o u r c e s  t h a t  r ecognized  t h e  s o c i a l  and i n s t i -  

t u t i o n a l  r o o t s  o f  e x c e s s i v e  w a t e r  u s e :  

. . .  a c r o s s  t h e  e n t i r e  Na t ion ,  we must beg in  t o  
r e c o g n i z e  t h a t  w a t e r  i s  n o t  f r e e - - i t  i s  a  p r e c i o u s  
r e s o u r c e .  As w i t h  o u r  energy problem, t h e  cor-  
n e r s t o n e s  o f  f u t u r e  w a t e r  p o l i c y  shou ld  be  w i s e  
management and c o n s e r v a t i o n .  I r r i g a t i o n  e f f i c i e n c y ,  
w a t e r  p r i c i n g ,  ground w a t e r  management, and thought-  
f u l  land-use d e c i s i o n s  w i l l  h e l p  i n s t i t u t e  l a s t i n g  
p r o t e c t i o n  from drought  and l e s s e n  t h e  need f o r  
expens ive  new w a t e r  p r o j e c t s  ( ~ e d e r a l  R e g i s t e r ,  
Vol.  42,  No. 136, p. 36794, 1977) 

This  White House p o l i c y ,  c o n s i s t e n t  w i t h  t h e  accumulated r e s e a r c h  ev idence ,  

( s e e  U.S. Army Corp o f  Engineers ,  An Annotated Bib l iography  on Water C o n s e r v a t i o n ,  - 

A p r i l ,  1979, C o n t r a c t  Repor t  79-3) sugges ted  t h a t  an  i n c r e a s e d  f e d e r a l  r o l e  i n  

w a t e r  r e s o u r c e  management through t h e  S t a t e ,  shou ld  1 )  f o s t e r  g e n e r a l  awareness  

' ~ a t i o n a l  Assessment of t h e  Water Resources Counc i l ,  1968, U.S. Government 
P r i n t i n g  O f f i c e ,  Washington, D . C .  

Z 
Water Resources  Counc i l ,  Second N a t i o n a l  Assessment,  J a n u a r y ,  1978  raft). 



o f  t h e  problems a s s o c i a t e d  w i t h  i n c r e a s i n g  demands on t h e  n a t i o n a l  w a t e r  

r e s o u r c e  and 2 )  promote programs f o r  w a t e r  c o n s e r v a t i o n  such a s  th rough  

t e c h n i c a l  a s s i s t a n c e .  A s  a  r e s u l t ,  c o n s e r v a t i o n  began to  r e c e i v e  more 

f e d e r a l  c o n s i d e r a t i o n  i n  comprehensive w a t e r  p l a n n i n g  and management. 

Under C a r t e r ,  t h e  Water Resources  Counci l  p layed  a  l e a d i n g  r o l e  i n  f o r g i n g  

an i n t e r a g e n c y  t a s k  f o r c e  of  F e d e r a l  and non-Federal  a g e n c i e s  i n v o l v e d  i n  

w a t e r  s u p p l y  a c t i v i t i e s .  I t s  purpose ,  w i t h i n  t h e  c o n s t r a i n t s  o f  F e d e r a l  

a u t h o r i t y ,  was t o  deve lop  F e d e r a l  o b j e c t i v e s ,  p o l i c i e s  and p l a n s  f o r  w a t e r  

c o n s e r v a t i o n  i n v o l v i n g  m u n i c i p a l ,  commercial ,  i n d u s t r i a l ,  and a g r i c u l t u r a l  w a t e r  

a p p l i c a t i o n s .  Endorsed by General  Accounting O f f i c e  (CED-78-66, A p r i l  3 ,  1978) 

t h e  t a s k  f o r c e  a c t i v i t i e s  a f f e c t e d :  

--River b a s i n  p l a n s ,  p r i n c i p l e s  and s t a n d a r d s  f o r  p l a n n i n g  w a t e r  
and r e l a t e d  l a n d  r e s o u r c e s .  

--The Bureau o f  Reclamat ion,  S o i l  Conserva t ion  S e r v i c e ,  and Corps 
of  E n g i n e e r s ,  r e q u i r i n g  w a t e r  u s e  p l a n s  from p u r c h a s e r s  o f  
w a t e r  s u p p l y  o r  s t o r a g e  s p a c e  i n  t h e i r  r e s e r v o i r s .  

- -Requir ing t h a t  w a t e r  c o n s e r v a t i o n  d e v i c e s  b e  i n s t a l l e d  i n  
new h o u s i n g  where t h e  F e d e r a l  Government p a r t i c i p a t e s .  

--Requiring wa te r - sav ing  d e v i c e s  i n  d e s i g n i n g ,  c o n s t r u c t i n g ,  
l e a s i n g ,  o p e r a t i n g ,  and m a i n t a i n i n g  F e d e r a l  o f f i c e  b u i l d i n g s  
by t h e  General  S e r v i c e s  A d m i n i s t r a t i o n .  

--Implementing t h e  u s e  of  wa te r - sav ing  d e v i c e s  i n  t h e  c o n s t r u c t i o n  
and o p e r a t i o n  o f  m i l i t a r y  f a c i l i t i e s  by t h e  Department o f  Defense  
and h o s p i t a l s  by t h e  Ve te rans  A d m i n i s t r a t i o n .  

These were t h e  most  s p e c i f i c  s e t  of  p o l i c i e s  y e t  promulgated by F e d e r a l  a g e n c i e s  

f o r  t h e  achievement  o f  w a t e r  r e s o u r c e  c o n s e r v a t i o n  g o a l s .  To f a c i l i t a t e  p o l i c y  

implementa t ion t h e  95 th  Congress a u t h o r i z e d  a  1 0  m i l l i o n  d o l l a r  program i n  

FY80 f o r  t e c h n i c a l  a s s i s t a n c e  f o r  c o n s e r v a t i o n  (September 20,  1979,  amendments 

t o  t h e  Water Resources  P l a n n i n g  Act of  1965) .  Th i s  was i n  a d d i t i o n  t o  t h e  T i t l e  

111 programs w h i c h  had enab led  s i g n i f i c a n t  involvement  i n  f i e l d - o r i e n t e d  

t e c h n i c a l  a s s i s t a n c e  programs. S t i l l  t h e  commitment was s m a l l  a s  i t  r e l a t e d  



t o  a  n a t i o n a l  w a t e r  i n d u s t r y  a c c o u n t i n g  f o r  annua l  e x p e n d i t u r e s  i n  e x c e s s  o f  

$50 b i l l i o n .  

Under P r e s i d e n t  Reagan, t h e  f e d e r a l  r o l e  i s  changing a g a i n  w i t h  emphasis 

on a  c e n t r a l i z e d  p o l i c y  making f u n c t i o n  w i t h i n  t h e  Department of  I n t e r i o r  and 

d e r e g u l a t i o n .  Major r e s p o n s i b i l i t i e s  f o r  programs i n c l u d i n g  p l a n n i n g ,  r e s e a r c h  

and t e c h n i c a l  a s s i s t a n c e  w i l l  b e  r e t u r n e d  t o  s t a t e s  under  a  b l o c k  g r a n t  c o n c e p t .  

A t  t h i s  d a t e ,  t h e  new mechanics o f  f e d e r a l  p o l i c y  a r e  b e i n g  f o r m u l a t e d .  I t  i s  

i m p o s s i b l e  t o  a n t i c i p a t e  t h e i r  e v e n t u a l  form o r  p r e d i c t  t h e i r  f u l l  e f f e c t s .  

I t  i s  r e l a t i v e l y  s u r e ,  however, t h a t  t h e  c o n d i t i o n s  o f  w a t e r  s u p p l i e s ,  con- 

s t r u c t i o n  c o s t s ,  and f i n a n c i a l  markets  w i l l  n e c e s s i t a t e  an  i n c e n t i v e s  p o l i c y  fo r  

w a t e r  c o n s e r v a t i o n .  S t a t e s  and l o c a l  a g e n c i e s  w i l l  have t o  improve t h e i r  

management e f f i c i e n c y  t o  meet f u t u r e  needs  f o r  w a t e r  i n  t h i s  p e r i o d  o f  New 

F e d e r a l i s m .  

S t a t e  and Local  R e s p o n s i b i l i t y  

The Renaissance  i n  w a t e r  c o n s e r v a t i o n  and w a t e r  management a c t i v i t i e s  

was n o t  o n l y  t h e  r e s u l t  o f  e n l i g h t e n e d  f e d e r a l  p o l i c y ,  b u t  t o  a  c o n s i d e r a b l e  

e x t e n t  was b u i l t  on t h e  seminal  works o f  S t a t e  and l o c a l  w a t e r  a g e n c i e s .  

Leading w e s t e r n  s t a t e s ,  C a l i f o r n i a ,  Texas ,  Utah,  and o t h e r s ,  were  j o i n e d  by 

North C a r o l i n a  i n  demons t ra t ing  exemplary approaches  t o  comprehensive w a t e r  

p o l i c y .  Among t h e  n o t a b l e  achievements  i n  North C a r o l i n a  a r e  t h e  North  

C a r o l i n a  Water Resources  Framework Study,  t h e  c o d i f i c a t i o n  o f  r e l a t e d  g o a l s  

and p o l i c i e s  i n  t h e  1978 Balanced Growth Ac t ,  a d o p t i o n  by t h e  Environmental  

Management Commission on c o n s e r v a t i o n  c r i t e r i a  i n  judg ing  g r a n t  a p p l i c a t i o n s  

and amendments t o  t h e  S t a t e  plumbing code (GS 143-138, S e c t i o n s  401,  907,  

911, 604.3,  and 7 0 4 . 2 ) .  

Some of  t h e  b e s t  e f f o r t s  of  S t a t e  and l o c a l  governments were p r e s e n t e d  

a t  t h e  OWRT sponsored  S o u t h e a s t e r n  Conference  on Water Use Problems and 



conserva t ion  (~ovember  1978) and the EPA sponsored conference on Water 

Conservatiofl and Municipal Waste Water Flow ~ e d u c t i o n  ( ~ ~ r i l  1981).  A common 

theme in the  p r e s e n t a t i o n s  a t  t he se  conferences was t he  inadequacy of  in format ion  

on the  s o c i a l ,  i n s t i t u t i o n a l ,  economic, l e g a l ,  and o t h e r  o b s t a c l e s  t o  water  

conserva t ion  i n  l o c a l  s e t t i n g s  and how they might be overcome by t e c h n i c a l  

a s s i s t a n c e  programs (smi th ,  1981).  

To meet t he se  cha l lenges  i n  North Ca ro l ina ,  e f f o r t s  a r e  underway t o  renew 

the  Clean Water Bond Act,  which w i l l  h e l p  communities make t imely improvements 

i n  t h e i r  water  supply systems. S t a t e  planning a s s i s t a n c e  programs w i l l  be 

t a rge t ed  on the  p a r t s  of t he  S t a t e  t h a t  have the  most s e r i o u s  problems and 

the  water  q u a l i t y  program w i l l  emphasize the  p r o t e c t i o n  of d r ink ing  water  

sources .  A S t a t e  Conference was he ld  t o  b r ing  toge ther  t he  b e s t  ideas  

on what we need t o  do now t o  a s s u r e  sound water  management f o r  t h e  1990 ' s  and 

beyond. The conference r e s u l t s  helped e s t a b l i s h  t he  l e g i s l a t i v e  program f o r  

f u t u r e  General Assemblies and w i l l  f o s t e r  a  more informed p u b l i c  awareness of  t he  

water  management i s s u e s  f ac ing  North Caro l ina .  F i n a l l y  increased  suppor t  f o r  

p u b l i c  in format ion ,  t e chn ica l  a s s i s t a n c e ,  and water  conserva t ion  i s  promised 

( ~ r i m s l e ~ ,  1981) .  As a  package these  a c t i v i t i e s  bode we l l  f o r  t he  f u t u r e .  



A comprehensive bibliography on residential water conservation was 

produced recently for EPA (EPA, March 1980). Subject areas included water 

conservation tips, water conservation devices, water conservation projects, 
" . <  , -  

economi'~s,~regi8ria1~variables, costs/savings, energyfwater relationships, 

and water use. Sources for the information included the National Bureau 

of Standards, personal contacts with trade associations, agency officials, 

utility management, university experts and leadership of environmental organi- 

zations. Also literature in libraries of Washington, D.C. and information 

from manufacturers and distributors on produces and prices were included. 

Our secondary analyses of that literature has revealed a growing 

attention to residential water conservation. Table 1 gives the frequency 

of relevant publications by year of publication. Without making adjustments 

for region, quality, or other differences represented in the collected 

literature only very general conclusions are permissable. However, there 

can be little doubt that since 1975 water conservation has surfaced as a 

subject for research and management attention. 

Not coincidentally 1977 was the most active year of published reports 

on water conservation and was the year of the implementation of Federal water 

conservation policy and prevalence of severe drought conditions across the U.S. 

The lessening of published reports since 1977 and the general deemphasis of 

water conservation in Federal R&D support do not detract from the continuing 

benefits that flow from the earlier work. Significant momentum and knowledge 

about water conservation will have positive and enduring effects. 

Much of the new discussion at the 1981 National Water Conservation 

Conference, concerned systems approaches to public education and dissemination 



Table 1. Number of Publications Per Year on Water Conservation 

Year - Number of Publications 

* 
Number of Publications 



programs of  proven exemplary p r a c t i c e s .  Trends e v i d e n t  i n  t h e  l i t e r a t u r e  a r e  

t h e  i n c r e a s i n g  a t t e n t i o n  t o  t o t a l  systems involvement i n  c o n s e r v a t i o n  i n c l u d i n g  

p lann ing ,  p r i c i n g ,  i n s t i t u t i o n a l  and l e g a l  reform,  p u b l i c  e d u c a t i o n ,  p u b l i c  

p a r t i c i p a t i o n ,  energylwater  r e l a t i o n s h i p s  and wastewater  r e u s e  i n  r e s i d e n t i a l ,  

i n d u s t r i a l  and a g r i c u l t u r a l  s e c t o r s  (Water Resources Counci l ,  1981) .  

Perhaps c a s e  s t u d i e s  g ive  t h e  c l e a r e s t  p i c t u r e  of  what one can expec t  

from wate r  conse rva t ion  i n  a c t u a l  p r a c t i c e .  Our review of  the  c a s e  s t u d y  

l i t e r a t u r e  i n  1980 i d e n t i f i e d  45 s e p a r a t e  programs. They were des igned f o r  

t h e  needs of  p a r t i c u l a r  l o c a t i o n s  and c i rcumstances  and they demonstra te  d i f -  

f e r e n t  conse rva t ion  methods. T h e i r  r e s u l t s ,  a s  one would e x p e c t ,  va ry  a s  

a  f u n c t i o n  of community commitment, management s k i l l ,  and pe rce ived  need t o  

save wa te r .  But o v e r a l l  i t  i s  p r e t t y  c l e a r  t h a t  communities can r e a l i s t i c a l l y  

hope t o  save a s  much a s  2 5  p e r c e n t  by modest and u n o b t r u s i v e  c o n s e r v a t i o n  

methods and w i t h  more s t r i n g e n t  measures t h a t  e n t a i l  smal l  s a c r i f i c e s  i n  conven- 

i e n c e s  and h a b i t s  communities can ach ieve  more than 50 p e r c e n t  s a v i n g s  ( s e e  

Table  2 ) .  

A l l  t h e s e  c a s e  s tudy  programs s u f f e r e d  from t h e  absence of  any t h e o r e t i c a l  

framework and consequent ly  even t h e  b e s t  programs were guided on ly  by t r i a l - a n d -  

e r r o r .  As e a r l y  a s  1963, Hoover and Schutz (1963,  p.  54) had r e p o r t e d  t h a t  t h e  

range o f  a t t i t u d e s ,  v a l u e s ,  knowledge and behav io r s  t h a t  a r e  a s s o c i a t e d  wi th  

conse rva t ion  were n o t  unders tood and t h a t  t h e  " . . .  conceptual  domain o f  con- 

s e r v a t i o n  i s  s t i l l  r a t h e r  l o o s e l y  de f ined  and o rgan ized .  I n  reviewing t h e  wa te r  

conse rva t ion  in fo rmat ion  d i s semina t ion  e f f o r t s  o f  t h e  1 9 7 7  drought  i n  t h e  western  

United S t a t e s ,  James and Andrews (1978, p .  2 7 )  r e p o r t e d  the  same o b s e r v a t i o n :  

. . .  communities need t o  develop an e f f e c t i v e  o p e r a t i o n a l  
program f o r  g e t t i n g  wa te r  u s e r s  t o  modify t h e i r  wa te r  
u s e  p r a c t i c e s  i n  accordance wi th  a  s e l e c t e d  wa te r  con- 
s e r v a t i o n  program. This i s  a  problem i n  the  undeveloped 
a r t  o f  n o n - s t r u c t u r a l  d e s i g n ,  an a r t  s t i l l  i n  the  most 
rudimentary s t a g e s  o f  development. 

The a u t h o r s  sugges t  the  development o f  a  I t . . .  framework t h a t  can be used f o r  



Tab le  2 

CASE STUDIES OF WATER CONSERVATION: METHODS AND RESULTS 

# Location Savings ,- Methods Reference 

17 Eastern U.S. 
c i  t i e s  

Unnamed 

Kingston, N Y  

Pawtucket , RI 

Un i ted K i  n gdom 

Marin 

Washington, DC 

Washington , DC 

Washington, DC 

Orange Co., CA 

18"'i-50% 

20% 

27%-average 
46%-peak 

16%-18% 
(3.3 mgd) 

20% 
10% 

25% 
6 3% 

6%-17% 

6.1%-17.2% 

4.42% 

30,000 acre 
f t . /yr .  

Voluntary/compulsory res t r ic t ions  

Correcting meters measuring input 

Changing from f l a t  ra tes  to  metered 
charges 

Voluntary; ordinances res t r i c t ing  
water use 

Voluntary res t r i c t ions  
"Pressure" reductions 

Ban on outside use 
Rationing and monetary f ine 

Education, changes i n  plumbing 

Education, water saving campaigns, 
shower flow controls, pressure- 
reducing valves , to i  l e t  inser ts  

Education, water saving campaign 

Abbott, H . E . ,  K.G. Cook, and R.B. Sleight. 
Prepared for  the Office of Water Resources 
Research. August 1972. 

The American C i  ty. November 1974, p. 98. 

The American Ci ty  . April 1972, pp. 72-73. 

Anderson, Raymond W. Journal of New 
England Water Works Association 81 
(l967), pp. 301-303. 

Blackburn, Anne M. Journal of the 
American Water Works Association 70 
(February 19/8), pp. 51-59. 

Bollman, Frank H . ,  & Melinda A. Merritt. 
Paper presented a t  f a l l  conference of 
the AWWA, San Jose, CAY Oct. 10, 1977. 

Bri gham, A r t h u r  P. Proceedings, Conference 
of the American Water Works Association, 
June 8-13, 1975, Minneapolis, MN. #8-3a. 

Brigham, A r t h u r  P .  Paper presented 
Oct. 1976 a t  Conference on "Planning 
A1 ternatives for Municipal Water Systems". 

Bri gham, A. P. Journa 

Wastewater reclamation, reuse 
systems, conservation 

Cline, Neil M. Planning for  Water Reuse, 
pp, 127-138. Chicago: Maaroufa Press, 1978. 



Table 2 (con t inued)  

# Location . Savings -- - Methods Reference 

11 Unnamed Not given Shallow t r a y  t o i l e t s ,  t o i l e t  i n s e r t s ,  Cohen, Sheldon, & Harold Wal lman. 
f l  ow-reducing va lves ,  r euse  of Groton, CT: General Dynamics, 9/74. 
wastewater EPA-670/2-74-071, 

12 Montgomery Co. 1 6% Water-reducing devices  Ecological Analysis Incorporated.  
Pr ince  George's Co, 13.5%-26% Water-reducing devices  Washington Suburban San i t a ry  Com- 
MD 30%-37% Pressure-reduci ng val ves mission ' s Water-Savi ng and Waste- 

1.2%-2% Shower flow c o n t r o l s  Reduction Program, October,  1977. 
5.4 mgd T o i l e t  i n s e r t s ,  shower flow 

c o n t r o l s ,  dye f o r  t o i l e t  l e aks ,  
book1 ets 

1 3  Unnamed 

w 

" 1 4  Southern CA 
LA 

15 NewYork 

16 Boulder, CO 

17 D e t r o i t ,  MI 

From 66%- Universal meter ing t o  d e t e c t  Granger, G.A. Journal  of  t h e  American 
70% unac- 1 eaks Water Works Assoc i a t i on  17 (February 
counted f o r  1955),  pp. 122-123. 
water t o  6%- 
20% 

10% Indus t ry  conserva t i  on 
20% Mandatory conserva t ion  

10%-22% Voluntary conserva t ion ,  
r e s t r i c t i o n s  , educat ion 

36% Metered charges 

G r i f f i  t h ,  Evan L. Journal  of t h e  - . . . . . -. . > - - - ~  - -  

American Water Works Associat ion 
70 (February 1978),  pp. 74-78. 

Groopman, Abraham. Journal  of t h e  
American Water Works Associat ion 60 
<January 1968),  pp. 37-47. 

Hanke, S . H. Water Resources Research 
6 (October 1970) ,  pp. 1253-1261. 

200 mqd Voluntary, imposed r e s t r i c t i o n s  Heggie, G.D. Journa l  o f  t h e  American - 
water Works Associat ion 49 (March-i957),  
pp. 267-276. 

18 Sao Paulo, Brazi 1 26% Pub1 i c appea ls  , mandatory J e z l e r ,  Harold. Journal  of the Arneri can 
r e s t r i c t i o n s ,  3 day cu t -of f  i n  Water Works Associat ion 67 (June 1975),  
some cases  pp. 331-335. 



Table 2 (continued) 

# Location Savings Methods Reference 

Lahav, R .  Water and Sewage Works 124 
(June 1977),  pp. 64-65. 

I s r a e l  

C a l i f o r n i a  

40% Recycling water ,  d r i p  i r r i g a t i o n s  

38% Water sav ing  devices ,  conservat ion Larkin,  Donald G. Journal  of t h e  
American Water works- Assoc ia t ion  70 
(No. 9 ,  1978) ,  pp. 470-474. 

Laverty,  Gordon L. Wil l ing Water. 
AWWA ( ~ e c e m b e r  l 977 ) ,  pp. 12-13. 

Oakland, CA 50% Seal ing 1 eaks 

Denver, CO 2 1 % Limiting ou t s ide  water ing ,  
r e s t r i c t i n g  new t a p s ,  
monetary f i n e s  

Miller, W.H. Journal  o f  t h e  American 
Water Works Associat ion 70 (February 
1978) , pp. 60-63. 

Fixture  and leak d e t e c t i o n  survey Mi tche l l ,  Robert D. Journal  of t h e  
New England Water Works Associat ion 
71 ( 1 9 5 7 ,  pp. 173-187. 

S t .  John ' s  
Newfound1 and 

Pub1 i c appeals  , hosepi pe bans 
Pressure reduc t ions  
Leak reduc t ions  

The National Water Counci 1. Great  B r i t a i n  
The 1975-1976 Drought. London: 
National Water Counci 1 , 1977. 

Surcharge during peak demand per iods Rice,  I .M., & L. G. Shaw. Journal  of 
t h e  Ameri can Water Works Associ a t i o n  
1970 (19781, pp. 480-482. 

Sharpe, W.E., & P.W. F l e t che r ,  Eds. 26 Washington, DC 6-1 3 mgd 
( e s t . )  

Education, water saving devices  
proceedings--conference on Water 
Conservation and Sewage Flow Reduction 
w i  t h  Water-Savi ng Devi ces  . Penn.  S t a t e  
Univers i ty ,  J u l y  1975. Report #74. 

6.5% ( e s t . )  Low water using appl i a n ~ e s  Baker, L.K. ,  H.E. Ba i ley ,  & R.A. Sierka.  
"Household Water Conservation Ef f ec t s  
on Water Energy and Wastewater Manage- 
ment." 

27 Unnamed 
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ma. 





e f f e c t i v e  w a t e r  c o n s e r v a t i o n  program d e s i g n . "  The l a c k  o f  a  s y s t e m a t i c  and 

t e s t e d  method f o r  a c h i e v i n g  c o n s e r v a t i o n  h a s  p robab ly  d i s s u a d e d  many community 

l e a d e r s  who have c o n s i d e r e d  such programs. T h i s  would seem t o  be  p a r t i c u l a r l y  

t r u e  f o r  communities w i t h  l i m i t e d  r e s o u r c e s  and e x p e r t i s e  s i n c e  t h e y  a r e  

l e a s t  a b l e  t o  d e s i g n ,  implement,  and e v a l u a t e  c o n s e r v a t i o n  programs o f  t h e i r  

own (F lack  & H i l l ,  1 9 7 7 ) .  Now t h e r e  i s  s u f f i c i e n t  d a t a  and e x p e r i e n c e  t o  

a t t e m p t  a  t h e o r e t i c a l  c o n s t r u c t i o n  o f  c o n s e r v a t i o n  b e h a v i o r  which can  gu ide  

f u t u r e  programs. 

I n  t h e o r y ,  a  c o n s e r v a t i o n  program can b e  b u i l t  a round any f a c t o r  which i s  

s u b j e c t  t o  programmatic c o n t r o l  and h a s  a  c a u s a l  e f f e c t  on w a t e r  u s e .  I t  i s  

common, a s  was t h e  c a s e  i n  comments i n t r o d u c i n g  t h e  N a t i o n a l  Conference  on Water 

Needs and Implementing S t r a t e g i e s   err, Sonner ,  & Thompson, 1979) t o  i d e n t i f y  

l e g a l ,  t e c h n i c a l ,  and economic f a c t o r s  a s  t h e  " t h r e e  main f a c e t s  o f  w a t e r  

c o n s e r v a t i o n . "  Without j u s t i f i c a t i o n ,  t h e  t e c h n o c r a t i c  view predominates  t o  

t h e  d e t r i m e n t  o f  proven p s y c h o l o g i c a l  and e d u c a t i o n a l  approaches .  The p o t e n t i a l  

f a c t o r s  t h a t  i n f l u e n c e  w a t e r  consumption a r e  more a p p r o p r i a t e l y  c l a s s i f i e d  a s  

f o l l o w s :  

1. I n s t i t u t i o n a l  F a c t o r s  

a .  F e d e r a l ,  S t a t e  p o l i c i e s  and s t a t u t e s  
b .  Local  w a t e r  u s e  o r d i n a n c e s ,  b u i l d i n g  codes ,  s t a n d a r d s  

2 .  Techn ica l  F a c t o r s  

a .  E f f i c i e n c y  o f  wa te r -us ing  d e v i c e s  
b .  Leaks i n  home, i n d u s t r y  and w a t e r  sys tem 

3 .  Economic F a c t o r s  

a .  P r i c e  o f  w a t e r  
b .  P r i c e  o f  w a t e r  sys tem expansion/development  
c .  Government s u b s i d i e s ,  g r a n t s  



4 .  P s y c h o l o g i c a l  and E d u c a t i o n a l  F a c t o r s  

a .  P e r c e p t i o n s  of  t h e  need t o  c o n s e r v e  
b .  A t t i t u d e s  and v a l u e s  toward w a t e r  a s  a  v a l u a b l e  r e s o u r c e  
c .  R e s p o n s i b i l i t y  f o r  w a t e r  u s e  
d .  Knowledge o f  how t o  conse rve  
e .  Water u s e  h a b i t s  

I n  p r a c t i c e ,  i t  i s  u s u a l l y  b e s t  t o  i n c o r p o r a t e  some o r  a l l  o f  t h e s e  i n  a  m u l t i -  

f a c t o r e d  s t r a t e g y  f o r  c o n s e r v a t i o n .  

An i m p o r t a n t  c o n s i d e r a t i o n  w i t h  r e s p e c t  t o  t h e  above f a c t o r s  i s  t h a t  

they a r e  a l l  i n  some manner dependent  upon human f a c t o r s  o f  p e r c e p t i o n ,  c o g n i t i o n ,  

r e s p o n s i b i l i t y ,  e d u c a t i o n ,  and b e h a v i o r .  For  i n s t a n c e ,  t h e  p o l i t i c a l  f a c t o r s  

a r e  implemented by S t a t e  and l o c a l  decis ion-makers  i n  a  manner c o n s i s t e n t  w i t h  

t h e  p r e f e r e n c e s  and i n t e r e s t s  o f  t h e  m a j o r i t y  o f  t h e  p o p u l a t i o n  ( A b b o t t ,  Cook, 

6 S l e i g h t ,  1972) .  Through w a t e r  bonds and referendums c i t i z e n s  can d i r e c t l y  

e x p r e s s  t h e i r  o p i n i o n  and de te rmine  p o l i c i e s .  ~ i k e w i s e  t e c h n i c a l  approaches  

t o  w a t e r  c o n s e r v a t i o n  depend upon r e s i d e n t i a l  and i n d u s t r i a l  a c c e p t a n c e .  Sharpe  

and F l e t c h e r  (1975,  p .  85)  s t a t e  t h a t  " g r e a t e r  demand f o r  t h e s e  ( c o n s e r v a t i o n )  

p r o d u c t s  c r e a t e d  by i n c r e a s e d  p u b l i c  awareness  i s  n e c e s s a r y  b e f o r e  t h e i r  a v a i l -  

a b i l i t y  improves .  " 

E m p i r i c a l  s u p p o r t  f o r  t h e  p o t e n t i a l  r o l e  o f  human f a c t o r s  i n  r e d u c i n g  

w a t e r  consumption i s  sugges ted  by H a r r i s  (1977) .  I n  h i s  s t u d y  388 d e s c r i p t o r s  

of s u c c e s s f u l  w a t e r  r e s o u r c e  p l a n n i n g  were  e v a l u a t e d  by 300 r a t e r s .  A m u l t i -  

d imensional  s e a l i n g  t e c h n i q u e  was employed t o  d i s c o v e r  i n  t h e s e  d a t a  t h e  under-  

l y i n g  dimensions  o f  s u c c e s s f u l  p l a n n i n g .  Two o f  t h e  f i v e  d imensions  were i n h e r e n t l y  

psychological - -one,  c o n s e r v a t i o n  w i t h  f a i r  a l l o c a t i o n  and c o n s e r v a t i o n  o f  w a t e r  

and t h e  o t h e r ,  p u b l i c  involvement  i n  w a t e r  r e s o u r c e  management. From t h e s e  f i n d i n g s  

i t  fo l lows  t h a t  e f f o r t s  t o  deve lop  f a v o r a b l e  human f a c t o r s  w i l l  have a  b e n e f i c i a l  

impact  on t h e  management of  w a t e r  r e s o u r c e s .  C i t i z e n s  who a r e  1 )  aware o f  t h e  

b e n e f i t s  of needs  f o r  c o n s e r v a t i o n  and 2 )  knowledgable abou t  t h e  means f o r  



p r a c t i c i n g  c o n s e r v a t i o n  d i r e c t l y  and i n d i r e c t l y  c o n t r i b u t e  t o  t h e  w i s e  manage- 

ment o f  w a t e r  r e s o u r c e s .  D i r e c t  b e n e f i t s  o c c u r  when i n d i v i d u a l s  conse rve  

through pe r fo rming  wa te r - sav ing  b e h a v i o r s  and p u r c h a s i n g  wa te r - sav ing  d e v i c e s .  

I n d i r e c t  b e n e f i t s  o c c u r  a s  a  r e s u l t  o f  a  wel l - informed and p a r t i c i p a t o r y  

c i t i z e n r y .  For  example,  a t  t h e  l o c a l  l e v e l  an  informed c i t i z e n r y  can i n f l u e n c e  

l o c a l  p r i c e s ,  p o l i c y  and r e g u l a t i o n s ,  and b u i l d i n g  codes  by a t t e n d i n g  and 

p a r t i c i p a t i n g  i n  p u b l i c  w a t e r  r e s o u r c e  p l a n n i n g  mee t ings  (Wagner and QrtoEono,  

1975; Wr igh t ,  1978) .  C i t i z e n  i n t e r e s t s  would seemingly  b e  r e f l e c t e d  by S t a t e -  

l e v e l  decis ion-makers  i n  t h e  development and c o n s i d e r a t i o n  o f  S t a t e  p l a n s  and 

p o l i c i e s .  

I b s e n  and Ballweg (1969) s u p p o r t  t h e  p o s i t i o n  t h a t  an informed and p a r t i c i p a t o r y  

c i t i z e n r y  is b e n e f i c i a l  t o  e f f e c t i v e  w a t e r  r e s o u r c e  p o l i c y .  From h i s  s u r v e y  

r e s e a r c h  he  concluded t h a t  p u b l i c  s u p p o r t  f o r  w a t e r  r e s o u r c e  p o l i c y  i s  more 

l i k e l y  when t h e  p u b l i c  p a r t i c i p a t e s  i n  p l a n n i n g .  Howells  (1976) a l s o  i n d i c a t e s  

t h a t  human r e s o u r c e  development a c t i v i t i e s  can improve w a t e r  r e s o u r c e  p o l i c i e s  

and f a c i l i t a t e  t h e i r  a d m i n i s t r a t i o n .  Howells ( p .  6)  s t a t e s  t h a t  p u b l i c  e d u c a t i o n  

" f r e e  from agency b i a s "  l e a d s  t o  more e f f e c t i v e  p u b l i c  p a r t i c i p a t i o n  and w a t e r  

r e s o u r c e  p l a n n i n g  and p o l i c y  development.  

Toward a  Conserving S o c i e t y  

The new a t t e n t i o n  on w a t e r  c o n s e r v a t i o n  i n  s c i e n t i f i c  p o l i c i e s  and 

l i t e r a t u r e  i s  i m p o r t a n t  b u t  by themselves  they  do n o t  a c h i e v e  t h e  d e s i r e d  

g o a l s  o f  ba lanced  growth and w a t e r  u s e  e f f i c i e n c y .  P o l i c i e s  must b e  accompanied 

by e f f e c t i v e  programs. I n  many r e s p e c t s ,  t h e  program implementat ion i s  more 

d i f f i c u l t  than  p o l i c y  development,  a s  g e n e r a l l y  t h e r e  i s  more consensus  on g o a l s  

than  t h e  k i n d s  o f  sys tem changes t h a t  w i l l  b e s t  a c h i e v e  them. T h i s  i s  p a r t i -  

c u l a r l y  t r u e  f o r  w a t e r  c o n s e r v a t i o n  g iven  t h e  h i g h l y  d i v e r s i f i e d  u s e s  o f  w a t e r  

a c r o s s  p u b l i c ,  domes t i c ,  i n d u s t r i a l ,  and a g r i c u l t u r a l  s e c t o r s  and t h e  r e g i o n a l  



d i f f e r e n c e s  i n  h y d r o l o g i c  c o n d i t i o n s .  The i n s t i t u t i o n a l  problems a s s o c i a t e d  

w i t h  more than  100,000 a g e n c i e s  p a r t i c i p a t i n g  i n  t h e  n a t i o n a l  complex o f  w a t e r  

s e r v i c e  f u r t h e r  c o m p l i c a t e  t h e  problems (Gr igg ,  1 9 7 9 ) .  R e c o g n i t i o n  o f  t h e s e  

f a c t s  h a s  g iven  r i s e  t o  a  r e a l i s m  i n  F e d e r a l  p o l i c i e s  t h a t  p r o v i d e  t h a t  f u t u r e  

programs i n  w a t e r  c o n s e r v a t i o n  w i l l  r e l y  more h e a v i l y  on l o c a l  management 

i n i t i a t i v e s .  I n  t h e  e v o l v i n g  d e c e n t r a l i z e d  sys tem,  t h e  p r imary  F e d e r a l  and 

S t a t e  f u n c t i o n s  w i l l  be  e n a b l i n g  and s u p p o r t i n g  o f  l o c a l  programs and manage- 

men t . 

A s  S t a t e s  and l o c a l  a g e n c i e s  assume i n c r e a s e d  r e s p o n s i b i l i t y  f o r  w a t e r  

management, they  can b e n e f i t  from t h e  c o l l e c t i v e  e x p e r i e n c e s  o f  o t h e r s  i n  t h e  

form of  s e v e r a l  p l a n n i n g  gu ides  and sys tems handbooks.  These have been produced 

t o  f a c i l i t a t e  c o n s e r v a t i o n  p l a n s  and programs ( w a t e r  Resource C o u n c i l ,  1980; 

EPA, 1980,  1981; New England River  Bas ins  Commission, 1981; U.S. Army Corps 

of  E n g i n e e r s ,  1979; U.S. Geo log ica l  Survey,  1981) .  They c o l l a t e  m a t e r i a l s  

i n  a  v e r y  u s e f u l  way and p rov ide  a  s o l i d  f o u n d a t i o n  f o r  d i s s e m i n a t i o n  o f  

c o n s e r v a t i o n  programs. Our own c o n t r i b u t i o n s  i n  t h i s  volume a r e  i n t e n d e d  t o  

f o r t i f y  t h e s e  works w i t h  t h e o r e t i c a l  m e r i t  and t o  emphasize t h e  n e g l e c t e d  b u t  

c r i t i c a l  p s y c h o l o g i c a l  and e d u c a t i o n a l  p r e c o n d i t i o n s  t o  c o n s e r v a t i o n .  

The a n t i c i p a t e d  b e n e f i t s  of  t h i s  work a r e  t h e  r e a l i z a t i o n  of  b a l a n c e d  

growth g o a l s .  I n  p a r t i c u l a r  communities w i l l  b e  b e t t e r  p r e p a r e d  t o  cope w i t h  

i n c r e a s i n g  p o p u l a t i o n s .  The a t t r a c t i v e  f e a t u r e s  o f  f r a g i l e  environments  i n -  

c l u d i n g  c o a s t a l  zones ,  mounta ins ,  and a r i d  p l a i n s  can be  p r e s e r v e d  i n  s p i t e  of  

p r e s s u r e s  of  development.  I n d u s t r i a l  development and job o p p o r t u n i t i e s  can be  

expanded i n  p r o p o r t i o n  t o  t h e  extended c a r r y i n g  c a p a c i t i e s  o f  n a t u r a l  sys tems 

through c o n s e r v a t i o n .  M u n i c i p a l i t i e s  and r e s i d e n t s  can r e a l i z e  s i g n i f i c a n t  

energy s a v i n g s  through reduced w a t e r  volumes p r o c e s s e d ,  pumped and h e a t e d  

( L a t t i e ,  1977; R o b e r t s  & Hagen, 1975) .  F i n a l l y  m u n i c i p a l i t i e s  can d e l a y  o r  



avoid financing and construction costs associated with cleanwater and wastewater 

treatment facilities by adopting conservation practices. 

In summary the rationale underlying our studies rests on the following 

general assumptions: 

1. Many of the most serious obstacles to efficient management 

of water resources are rooted in unrepresentative and inaccurate 

perceptions of the water resource system as a whole. 

2 .  Unrepresentative perceptions are manifested in conflict and 

unyielding institutional procedures. 

3. Social science research can help develop information and reveal 

the nature of user perceptions and thus facilitate an open 

environment in which reforms are possible. 

4 .  The form and content of available information shapes the decisions 

about water resource management. 

5 .  Rational judgment will prevail and management improvements will 

follow a careful explication of the social issues. 

6. Informational support will enable management to follow through 

with ef fcct-ive conservation programs. 





CHAPTER 2 :  COMMUNITY PERSPECTIVES ON WATER USE 

Needs f o r  w a t e r  a r e  s u b j e c t i v e l y  d e f i n e d  i n  r e l a t i o n  t o  t h e  p r e v a i l i n g  

s t a n d a r d s  o f  community l i v i n g .  I n  North  C a r o l i n a  most  c i t i z e n s  a r e  accustomed 

t o  washing machines ,  f l u s h  t o i l e t s ,  d a i l y  b a t h i n g  and i r r i g a t e d  lawns.  The 

p s y c h o l o g i c a l  consequence i s  a  p e r c e i v e d  dependency o r  need f o r  a p p r o x i m a t e l y  87 

g a l l o n s  p e r  c a p i t a  p e r  day (gcd)  which compares w i t h  a s  l i t t l e  a s  2 gcd i n  

some l e s s  developed c o u n t r i e s  of  t h e  world  ( ~ a t i o n a l  Geographic ,  1980,  p .  1 4 4 ) .  

P a r t  of  t h i s  d i f f e r e n c e  i s  n e c e s s a r y  t o  s u p p o r t  t h e  s u p e r i o r  s t a n d a r d  o f  l i v i n g  

en joyed  by North  C a r o l i n i a n s  b u t  a n o t h e r  p a r t  r e f l e c t s  a  w a s t e f u l  s t y l e  of  

management o f  w a t e r  r e s o u r c e s .  Review of  c a s e  s t u d i e s  i n  Chap te r  1 s u g g e s t s  

s a v i n g s  of  between 25 and 50 p e r c e n t  a r e  p r a c t i c a l  now w i t h  minimum impact  

on s u b j e c t i v e  q u a l i t y  o f  l i f e .  Before  t h e s e  s a v i n g s  can be r e a l i z e d ,  however,  

peop le  must be  p r e p a r e d  t o  p a r t i c i p a t e  e f f e c t i v e l y  i n  community-based c o n s e r -  

v a t i o n  programs. We w i l l  show i n  t h i s  c h a p t e r  t h a t  p r e p a r a t i o n  depends on 

p e r c e p t u a l ,  c o g n i t i v e ,  s o c i a l ,  e d u c a t i o n a l ,  and b e h a v i o r a l  p r i n c i p l e s  o f  psychology.  

Views of  l o c a l  w a t e r  problems a r e  s i m i l a r l y  a f f e c t e d  by o u r  s o c i a l  and 

p r o f e s s i o n a l  r o l e s  i n  t h e  community. I n  o u r  r e s e a r c h  we have conducted o v e r  

f i v e  hundred i n t e r v i e w s  w i t h  w a t e r  management and t h e i r  r e s i d e n t i a l  and i n d u s t r i a l  

u s e r s  i n  54 communities a c r o s s  North C a r o l i n a .  Communities were  s t r a t i f i e d  by 

s i z e  and r e g i o n  so  we could  look a t  any p o s s i b l e  d i f f e r e n c e s  a s  a  f u n c t i o n  of  

h y d r o l o g i c a l  c o n d i t i o n s  and p o p u l a t i o n  demographics.  We found t h a t  w a t e r  

management, r e s i d e n t i a l  and i n d u s t r i a l  u s e r s  have broad a r e a s  o f  agreement  b u t  

a l s o  some s t r i k i n g  d i f f e r e n c e s  i n  concerns  and p r i o r i t i e s  f o r  t h e i r  l o c a l  w a t e r  

sys tems .  The p a t t e r n  of  t h e s e  d i f f e r e n c e s  i s  i n f o r m a t i v e  and l a y s  t h e  ground- 

work f o r  more r e s p o n s i v e  and s e n s i t i v e  management o f  l o c a l  w a t e r  r e s o u r c e s .  



In this chapter we evaluate water systems from the various perspectives 

of system managers and their industrial and residential customers. The content 

and method is designed to fit the new era of water management characterized by 

uneconomic demand for water, growing social and political concerns for infra- 

structural development of communities, and environmental protectionism. The 

research is addressed to the present lack of either a conceptual framework 

or the broad-based systems data available on which to construct management 

models suitable for these complex problems. Through this research we hope to 

stimulate processes of systems development for water consistent with State 

and local policies of balanced growth. Our emphasis is on five areas which 

are theoretically promising but where systems data are now most lacking. 

Specifically they are: 

Environmental Perception. Environmental perception pertains to processes 

of reception and attention to specific environmental cues such as tem- 

perature, moisture of soil, color of vegetation, levels of reservoirs 

and stream flows, and media coverage (~ibson, 1966; Craik and Zube, 1976; 

Bell, Fisher, and Loomis, 1978; Ittleson, Proshansk, ~ivlin, and Winkel, 

1974). Environmental ~erception processes because they govern our 

consciousness to information £?om the environment are basic to virtually 

all aspects of behavior, management, and social policy. 

Environmental Cognition. Cognition refers to the human processing of informa- 

tion perceived. This includes memory for environmental cues, associations 

of cause and effect, abstract reasoning, evaluation, attitude formation, 

and the effects of past experience and social roles on understanding 

environmental systems. Again these processes of cognition are fundamental 

to describing and shaping individual response to environmental contingencies. 

The relevant literature includes social learning theory (~andura, 19741, 



classical conditioning (Byrne and Clore, 1970), and operant conditioning 

(~nsko, 1965; Hildum and Brown, 1926). 

Environmental Responsibility. Responsibility derives from considerations 

of personal involvement, fairness, cooperation, and systems accountability 

for environment and behavior  ensha haw, 1 9 5 7 ;  Ibsen, 1969; Harris, 1977; 

Howells, 1976; Maass and Anderson, 1978). How responsibility is psycho- 

logically partitioned among water professionals, community representatives, 

and industrial and residential users has far-reaching implications on the 

effectiveness of community programs and policy. 

Environmental Education. Considerations of content, methods of presentation, 

and target populations for environmental education must be carefully con- 

sidered (Roth and Helgeson, 1972; Schafer, 1976; Dunlap and Van Liere, 

1978; Roth, 1979). With effective environmental education populations are 

better prepared to respond. 

Environmental Action. Effective environmental action depends on such 

factors as economic incentives, social and institutional support (Ingram, 

l972), commitment by individuals and collectives to environmental goa'ls 

(Smith and Hester, 1982) and performance feedback (Becker, Seligman, and 

Darley, 1980). Clearly effective conservation programs must culminate 

in many individuals taking the initiative for environmental actions in 

their professional roles, in industries and in their homes. The facili- 

tation of these environmental actions depends on basic principles of human 

behavior. 



We will investigate these concepts independently and also with reference 

to a proposed model of conservation behavior (see Figure 1). The model 

systematically relates these concepts and at the same time indicates possible 

program or policy interventions in support of conservation objectives. The 

model conforms to a generalized framework or theory of decision-making where 

conservation behavior derives from a series of processes. The model (adapted 

from Latane and Darley, 1970) holds that people will exhibit either of two 

classes of behavior, conserving or nonconserving, depending on their (1) 

noticing of environmental cues, ( 2 )  interpreting of relevant information, 

( 3 )  assessing of personal responsibility, ( 4 )  ability to act, and ( 5 )  contin- 

gencies associated with conservation behaviors. 

Persons who fail to conserve because they failed to notice appropriate 

environmental information might be reoriented by high visibility mass media, 

notes accompanying water bills, activation of social communication networks, 

educational programs, conferences, etc. Likewise, persons who draw inappro- 

priate interpretations about the water resources issue might be led to recon- 

sideration of their interpretations. Past review of research (Miller, Brickman 

and Bolen, 1975) has shown that optimal efforts to steer interpretations should 

involve (1)a high-credibility source, (2) a repeated message, (3) an explicitly 

stated conclusion, (4) arguments which point out the benefits of change, 

(5) overlearning by the audience, (6) face-to-face communications by the source, 

(7) reinstatement of the source at the time of attitude assessment, and 

(8) active role playing or participation by the audience in the message. 



Figure 1. Psychological Model of conservation Behavior 
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Persons may draw the erroneous conclusion that their consumptive 

behavior does not significantly affect the total system. Interventions 

to re-involve them in conservation might include appropriately worded 

messages for mass media distribution, ordinances or standards for uniform 

compliance within a population or subpopulation. For those who are aware 

and favorably pre-disposed toward conservation but do not know how, educa- 

tional strategies are useful. Functional education might include the 

various forms (e.g., public/personal, formal/informal, classroom/field- 

based). Conservation behaviors should be observed if the above conditions 

are met. It may be, however, that action is discouraged by some disincentive, 

tradition, social norm or resource problem. Such obstacles to conservation, 

require still other intervention strategies. In summary, the model 

gives a descriptive explanation of why there continues to be public 

and individual inactivity and neglect of the water conservation problem. 

Perhaps more importantly, the model suggests means to the achievement of 

conservation objectives. 

In order to tap into these five domains which are primarily psychological, 

we have designed special survey instruments. Our choice of methodology is based 

on a long tradition of scientific survey research. Being one of the most flexible 

and popular of all social science methods, surveys are most often conducted for 



the  purposes of  d e s c r i p t i o n .  For example, i n  market r e sea rch  surveys d e s c r i b e  

consumer p re fe r ences ,  brand l o y a l t i e s ,  p r i c e  e l a s t i c i t i e s  and psychographic 

c h a r a c t e r i s t i c s  of a  demand func t ion .  S o c i o - p o l i t i c a l  surveys of  cand ida t e s  and 

po l i cy  p o s i t i o n s  can be gauged wi th  r e s p e c t  t o  p u b l i c  op in ion .  That 

surveys permit  i nqu i ry  on concepts t h a t  a r e  i n t a n g i b l e  and s u b j e c t i v e  i s  

both a  s t r e n g t h  and weakness of  t h e  method. The s t r e n g t h  i s  i n  t he  a b i l i t y  

t o  address  cogn i t i ve  f a c t o r s  d i r e c t l y  and the  weakness i s  t h a t  t h e  measure- 

ments a r e  more s u s c e p t i b l e  t o  problems of r e l i a b i l i t y  and v a l i d i t y .  I t  i s  

f o r  the  l a t t e r  reason t h a t  p ro fe s s iona l  p o l l i n g  o rgan iza t ions  monitor v o l a t i l e  

s o c i a l  s u b j e c t  ma t t e r  r epea t ed ly  and wi th  va r ious  phras ings  of  key i tems.  

Proper ly  used,  surveys r e p r e s e n t  a  powerful t o o l  f o r  systems development. 

Use of surveys f o r  purposes of  t h e o r e t i c a l  a n a l y s i s  of  s o c i a l  systems 

i s  a  l e s s  common bu t  p roduct ive  a p p l i c a t i o n  of t h i s  methodology. I n  t h i s  

r o l e ,  t h e  survey has  more l a s t i n g  va lue  because t he  under ly ing  t h e o r e t i c a l  

p r i n c i p l e s  a r e  r e l a t i v e l y  du rab l e .  The focus of a n a l y s i s  i s  n o t  on t h e  

abso lu t e  va lue  of a  response bu t  r a t h e r  the  r e l a t i v e  p a t t e r n  of r e l a t i o n s h i p s  

among responses .  I n  t he  dynamic environment of water  resource  management 

s p e c i f i c  response va lues  w i l l  change bu t  presumably t he  changes a r e  o r d e r l y  

i n  r e l a t i o n  t o  o t h e r  systems v a r i a b l e s .  I f  surveys a r e  we l l  cons t ruc t ed  

they have the  p o t e n t i a l  of drawing a t t e n t i o n  t o  meaningful r e l a t i o n s h i p s  t h a t  

have been overlooked o r  neglec ted  i n  s o c i a l  po l i cy  and management p r a c t i c e s .  

P a r t i c u l a r l y  important  a r e  survey r e s u l t s  which r evea l  system misconcept ions 

by p u b l i c ,  i n d u s t r y ,  o r  management. Survey r e s u l t s  which confirm common 

opin ion  a l s o  have a  s a l u t o r y  e f f e c t  when they c l a r i f y  and v e r i f y  system 

r e l a t i o n s .  I n  genera l  then survey r e sea rch  can g ive  r i s e  t o  new knowledge 

about systems which can l ead  t o  c r e a t i v e  s o l u t i o n s  t o  l o c a l  management problems. 



Our su rvey  d a t a  a r e  des igned t o  s a t i s f y  bo th  d e s c r i p t i v e  and t h e o r e t i c a l  

a n a l y s e s  of  w a t e r  management sys tems .  D i s c u s s i o n  of r e s u l t s  w i l l  emphasize 

t h e  t h e o r e t i c a l  a n a l y s i s  and draw i m p l i c a t i o n s  f o r  p r a c t i c e s  of  w a t e r  

management and p o l i c y .  The n e x t  s e c t i o n  p r o v i d e s  d e t a i l e d  d e s c r i p t i o n  of  

t h e  r e s e a r c h  method f o r  t h e  b e n e f i t  of  r e s e a r c h e r s  and o t h e r s  i n t e r e s t e d  

i n  r e s e a r c h  p rocedure .  Others  may want t o  s k i p  d i r e c t l y  t o  t h e  R e s u l t s  

s e c t i o n .  

Research Method 

Research Sample 

The r e s e a r c h  focus  on community p e r s p e c t i v e s  o f  w a t e r  management and 

c o n s e r v a t i o n  was ach ieved  w i t h  a  two-level  sampl ing p rocedure .  The f i r s t  

l e v e l  was t h e  s e l e c t i o n  o f  communities from a  l i s t  of  munic ipa l  w a t e r  sys tems 

u s i n g  a  random procedure  s t r a t i f i e d  by r e g i o n  and s i z e  ( s e e  F i g u r e  2 ) .  The 

second l e v e l  o f  sampl ing was w i t h i n  communities where w a t e r  a c c o u n t s  were  

randomly drawn t o  f i t  a  s t r a t i f i e d  d e s i g n  f o r  households  and i n d u s t r i e s  ( s e e  

F i g u r e  3 ) .  

Comprehensive l i s t s  of  a l l  t h e  community and non-community w a t e r  sys tems 

a s  of  Oc tober ,  1977,  were o b t a i n e d  through t h e  Water Supply Branch,  Environ- 

menta l  Hea l th  S e c t i o n ,  D i v i s i o n  of  Hea l th  S e r v i c e s ,  Department o f  Human Resources  

w i t h  t h e  c o o p e r a t i o n  o f  s t a f f  from t h a t  o f f i c e .  Th i s  agency r o u t i n e l y  c o l l e c t s  

and u p d a t e s  t h e  names, a d d r e s s e s  and demographic i n f o r m a t i o n  of  e v e r y  com- 

munity and non-community w a t e r  system i n  t h e  S t a t e .  The S t a t e  d e f i n e s  com- 

muni ty  w a t e r  sys tems a s  t h o s e  hav ing  a t  l e a s t  15 connec t ions  and a  minimum 

of 25 year-round u s e r s .  As of  1977,  t h e r e  were approx imate ly  3 ,500 community 

and 10 ,000  non-community w a t e r  sys tems i n  t h e  S t a t e .  

I n  t h i s  s t u d y  o n l y  munic ipa l  w a t e r  sys tems were su rveyed .  The r a t i o n a l e  

f o r  s t u d y i n g  munic ipa l  sys tems r e s u l t s  from t h e  f a c t  t h a t  they  s e r v e  l a r g e r  
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Figure 2 .  SAMPLING DESIGN: Level ONE 
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p o p u l a t i o n s  and have a n  e s t a b l i s h e d  o r g a n i z a t i o n a l  s t r u c t u r e  w i t h  a t  l e a s t  

p a r t - t i m e  p e r s o n n e l  employed t o  manage and m a i n t a i n  t h e  sys tem.  There ,  t h e  

b e n e f i t s  o f  sys tem improvements b e n e f i t  t h e  l a r g e s t  number. Also t h e s e  l a r g e r  

sys tems a r e  more l i k e l y  t o  have t h e  r e s o u r c e s  and communication network t o  

e f f e c t i v e l y  implement c o n s e r v a t i o n  s t r a t e g i e s .  

For  each P l a n n i n g  Region munic ipa l  w a t e r  sys tems were rank-ordered 

i n  terms of  t h e  number of  peop le  they  s e r v e d .  I n s p e c t i o n  o f  r a n k i n g s  r e v e a l e d  

t h r e e  n a t u r a l  d i v i s i o n s  -- smal l  ( s e r v i n g  l e s s  t h a n  1 , 0 0 0  p e o p l e ) ,  medium 

( s e r v i n g  between 1 ,000  and 7 ,000 p e o p l e ) ,  and l a r g e  ( s e r v i n g  more t h a n  7 ,000 

p e o p l e ) .  One w a t e r  sys tem of  each s i z e  was then  randomly s e l e c t e d  from e a c h  

o f  t h e  S t a t e ' s  1 8  p l a n n i n g  r e g i o n s .  One d e v i a t i o n  from a n  o t h e r w i s e  random 

sampl ing d e s i g n  was t h a t  t h e  l a r g e s t  w a t e r  sys tem i n  each of  t h e  seven  SMSA 

p l a n n i n g  r e g i o n s  was i n c l u d e d  i n  t h e  s u r v e y ,  These sys tems s e r v e  l a r g e  numbers 

o f  peop le  and t h u s  have a  p o t e n t i a l l y  l a r g e  impact  i n  promot ing w a t e r  conse r -  

v a t i o n .  T h i s  p rocedure  a s s u r e d  r e p r e s e n t a t i o n  of  t h e  l a r g e s t  s t a t e  sys tems 

and was assumed t o  have minimum e f f e c t  on sampl ing e r r o r .  

Next ,  t h e  e x e c u t i v e  d i r e c t o r s  of each  p l a n n i n g  r e g i o n  ( s e e  Appendix A ) 

were c o n t a c t e d  by t e l e p h o n e .  Conversa t ions  w i t h  t h e  e x e c u t i v e  d i r e c t o r s  s e r v e d  

f o u r  purposes :  1) t o  e s t a b l i s h  r a p p o r t  between s t a f f s  and f a m i l i a r i t y  w i t h  

s t u d y  o b j e c t i v e s ;  2 )  t o  i d e n t i f y  any s p e c i a l  s i t u a t i o n  i n  t h e  sample communities 

which might  produce sampl ing e r r o r ;  3 )  t o  g a r n e r  s u p p o r t  f o r  t h e  s t u d y ;  4 )  t o  

p r o v i d e  a n  o p p o r t u n i t y  f o r  recommendations and s u g g e s t i o n s .  Tab le  3 l i s t s  t h e  

w a t e r  sys tems t h a t  were s e l e c t e d  f o r  t h e  sample a l o n g  w i t h  some d e s c r i p t i v e  

i n f o r m a t i o n  on each .  F i g u r e  4 shows t h e i r  geograph ica l  d i s t r i b u t i o n .  





Table 3 

\$'a t e r  
System 
Name 

Canton-Penland 

Franklin 

blarble 

Asheville 

Black bltn. 

Hot Springs 

Forest City 

P.131- ion 

Law Dale 

Room -hrinkler 

West Je f fe rson  

1kAcrsvillc 

Lal ior  Rhodhi ss 

Tr ip l e  Community 

IUlodhiss 

Charlot te  Hoskins 

Bessemer C i t y  

Cleveland 

Greensboro 
l'oimsend 

1'0h71 of S~OIIC- 
v i l l e  

I\'. Yanceyville 

Sd~ithcrn Pines 

iiadesbom 

Candor 

li.i n s t  on :;a 1 em 

County 

Haywood 

Macon 

Cherokee 

Buncombe 

Buncombe 

Madison 

Rutherford 

bZcDowel 1 

Cleveland 

Ifatauga 

Ashe 

blitchcll 

Caldwell 

Burke 

Ca 1 dwe 1 1 

\Iecklenbur.g 

Ga.s ton 

Rowan 

tiui 1 ford 

Rockingham 

:aswell 

\bore  

h s o n  

{Iontgome~y 

i'or5yth 

Approx. l a rge  = L I a rges t  Responded t o  
H of bled. = M  stem i n  Survey 

Yes = Y 
No = N 



Water 
Nwnber System 

Town of  
Eas tbend 

Arlington 

Raleigh 

Four Oaks 

Broadway 

Henderson 

Louisburg 

Norlina 

Wilson 

Sharpsburg 

Seaboard 

1:3yctteville 

Li l l ing ton  

Garland 

Laur inbur g 

S t .  Pauls 

\$a g r an 

h' i lmington 

Southport 

Chadbourn 

Kins ton 

Nciq'or t 

Fa ison 

Grwnv i l l e  

E\furfreesboro 

Oak City 

E l  isabeth C i ty  

Nan t eo 

Repel- 

Tab l e  3 (continued) 
Approx. Large = L Largest 

County I f  of  bled. = M System i n  
People Small = S SbtW = L 

- 
Yadkin 

Yadkin 

Wake 

Johns ton  

Lee 

Vance 

Franklin 

Warren 

Wilson 

Nash 

Northampton 

Cumberland 

t h r n e t  t 

Sampson 

Scotland 

Ibbeson 

Scotland 

New Hanovel. 

Hrunswich 

Colunlbus 

Lenoir 

Cartcret  

Dupl in  

P i t t  

IIertford 

Martin 

Pasquo tank 

Dare 

Washington 

Responded t o  
Survey 
Yes = Y 
No = N 



When the above preliminary work was completed, the research staff 

initiated telephone contacts with municipal officials in each of the 54 

sample communities. The target person in each case was the "key decision- 

maker" who was identified as the person responsible for water allocation, 

facilities construction, and programs. Names and numbers were drawn from 

The North Carolina League of ~unici~alities' Directory and referrals were made 

where necessary. In small and medium sized water systems the key decision- 

maker was frequently the town manager/mayor. In the larger systems the key 

decision-maker was usually a full-time employee whose professional responsibilities 

related entirely to water system operations. Table 4 gives the job titles of the 

key decision-makers who participated in the survey. These people were informed 

about the purposes and sponsors of the study and were invited to participate 

in the study sample. It was explained that as a participating community they 

would be responsible for completing two questionnaires and supplying the research 

staff with lists of their current industrial and residential customers from which 

the staff would sample and conduct interviews. Confidential treatment of customer 

information was assured. In only one case did a community official decline to 

participate and in that case another community of the same size and planning 

region was recruited as a sample replacement. Confirmatory letters, instructions, 

and survey questionnaires were mailed immediately thereafter. Three weeks after 

the initial contact, approximately 75% of the mailing lists and questionnaires 

were received. Follow-up telephone calls were then made to those who had not 

yet responded. This request generated another 20%. Three weeks later another 

phone call was made. This generated the remaining 5% for a total of 100%. 

It was the intention of the staff to interview five residential and five 

I industrial accounts drawn randomly from each of the 54 selected water systems. 



T a b l e  4 

TITLE OF RESPONDLYT'S I'OSITICN BY It'ATER SYSTDI SIZE* AND PLANNING REGION 

Size of Water System 

Large 

Town Clerk 

Planning RGD Director 

Town blanage r 

Town blanager 

Supt.-Watsr/Sewer Div. 

Dir . -Char1 . -Mecklen. 
Utility Dept . 
Water Treatment Plant Supv. 

Utility Plants Eng. 

Fublic Utilities Dir. 

Dir. and Superintendent 

Director-Public Works 

blgr. Water System 

Supt . -Water Plant 
Supt. of Utilities 

Dir . -hrater/Sewer Util . 
Sup. -h'ater/Sewer Dept . 
City Manager 

bfedium 

Mayor 

Town bbnager 

City Mgr/City Clerk 

Town blanager 

Manager 

Supervisor-Water Plant 

Water Superintendent 

Chief Plant Operator 

Mayor 

Town Clerk 

City Manager 

Water Commissioner 

Water Commissioner 

Town Administrator 

"C1' Well Water Operator 
Acting City Manager 

Mayor 

Small 

Treasurer 

Maintenance 

Mayor 

Town  omm missioner-water/sewer 
Treasurer 

President 

Town Clerk/Manager 

Mayor 

Maintenance Supervisor 

Town Clerk 

Mayor 

Mayor 

Water Commissioner 

Town Manager 

Supt.-Public Works 

Town Clerk 

*a water system's size was determined by the number of people it served. Small system served up to 999 
people, medium system served from 1000 to 6,999 people and large system served 7,000 or more people. 



~ Thus, ten names (five primary and five alternates) were randomly selected from 

~ each residential and industrial mailing list. The telephone number for each name 

~ was obtained by using telephone directories and information operators. In 

cases where neither the primary nor alternate number resulted in a completed 

survey, a new name and telephone number was randomly selected from the list and 

called. When alternate numbers were used it was usually because: 1) the 

telephone was not answered, 2 )  the telephone number was changed, disconnected 

or out of order, 3 )  the respondent refused to answer, and 4 )  the respondent 

only partially completed the survey. In this way, the project staff were able to 

obtain five completed residential surveys from each of the 54 selected water 

systems. Roughly half of all names selected resulted in on-line connection 

with heads-of-households and of these virtually all respondents were cooperative 

and joined in a productive interview. 

The procedure for selecting industrial users from each water system was 

identical to the procedure for selecting residential users. However, since 

some water systems serviced less than five industrial users, it was not possible 

in every community to complete five surveys. Quite naturally, the small systems 

are least represented by industrial surveys in the sample. As with the 

residential survey, industrial representatives recognized the importance of 

the survey and cooperated fully in the interviews. 

Training the Staff 

All interviewers were given training procedures before they were permitted 

to administer the surveys. A total of 12 different interviewers were involved 

in administering the telephone surveys to residential, industrial, and water 

system managers. The interviewers were undergraduate students at North Carolina 

State University recruited through campus advertising. The final 12 interviewers 

were selected from the large number of candidates who applied for the available 












































































































































































































