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ABSTRACT 

This  r e p o r t  summarizes t h e  f ind ings  of an exp lo ra to ry  s tudy of t h e  forma- 

t i o n ,  expansion and impacts of r u r a l  water  systems i n  North Carol ina.  It i s  

t h e  f i r s t  phase of a two-part i n v e s t i g a t i o n  designed t o  suggest  app ropr i a t e  

r eg iona l  and s t a t e  p r o j e c t  review procedures t o  i n su re  t h a t  r u r a l  water  system 

investment dec i s ions  r e f l e c t  f u l l  cons ide ra t ion  of t h e  economic, s o c i a l  and 

environmental consequences t h a t  they can be  expected t o  produce. 

Publ ic  investments i n  r u r a l  water systems have occurred i n  response t o  

t h r e e  major cons ide ra t ions :  (1) n a t i o n a l ,  s t a t e  and l o c a l  goa l s  f o r  acce l e ra t ed  

r u r a l  development; (2)  t h e  need f o r  a s a f e ,  h e a l t h f u l  water  supply i n  r u r a l  

a r e a s ;  and ( 3 )  an  at tempt  t o  minimize problems experienced wi th  smal l ,  i n e f f i -  

c i e n t  systems through t h e  development of county-wide, r eg iona l  water  supp l i e s .  

I n  pursuing these  g o a l s ,  dec i s ions  about water  system formation and expansion 

have been based mainly on engineering and f i n a n c i a l  f e a s i b i l i t y  analyses .  

Seven case  s t u d i e s  of r u r a l  water  systems i n  North Carol ina r e v e a l  t h a t  dec i -  

s ions  r e l a t e d  t o  system formation and/or  expansion have r a r e l y  included f a c -  

t o r s  r e l a t e d  t o  c a p i t a l  improvement budget ing and planning o r  long-term c o s t s  

t o  communities of providing sewerage and o the r  s e r v i c e s  r equ i r ed  by new devel -  

opment t h a t  would be  induced t o  l o c a t e  near  t h e  water  l i n e s .  Di f fe rences  i n  

decision-making c r i t e r i a  used by pub l i c  and p r i v a t e  nonpro f i t  water  systems 

were minima 1. 

The seven case s t u d i e s  i n d i c a t e  t h a t  r u r a l  water  systems can a f f e c t  t he  

l o c a t i o n  of new growth o u t s i d e  of b u i l t - u p  a reas .  Growth inducement e f f e c t s  

tend t o  be ampl i f ied  when the  q u a l i t y  and/or  q u a n t i t y  of groundwater i s  poor 

o r  u n c e r t a i n  and when the  c o s t  d i f f e r e n t i a l  between hook-up t o  a water  system 

and d r i l l i n g  a we l l  i s  s u b s t a n t i a l .  The increased  development p o t e n t i a l  near  

iii 



r u r a l  water  l i n e s  i s  r e f l e c t e d  i n  higher  than  average r a t e s  of land va lue  appre-  

c i a t i o n .  The primary adverse e f f e c t  from r u r a l  water  system formation and ex- 

pansion has been aggrava t ion  of sewage d i sposa l  problems and has t en ing  of t h e  

need f o r  pub l i c  sewerage. 

Decision-making and p r o j e c t  review procedures r e l a t e d  t o  r u r a l  water  sys-  

tems can be  s t rengthened i f  increased  a t t e n t i o n  i s  given t o  l o c a l  needs, g o a l s ,  

and o b j e c t i v e s  r e l a t e d  t o  t h e  l o c a t i o n  and t iming of  r u r a l  growth and t h e  pro-  

v i s i o n  of p u b l i c  s e r v i c e s  t o  new development. Regional,  s t a t e ,  and f e d e r a l  

p r o j e c t  review of proposed water  system investments and t h e  p o t e n t i a l  impacts 

of t hose  investments  w i l l  b e  f a c i l i t a t e d  i f  county land c l a s s i f i c a t i o n  p l a n s  

a r e  prepared,  a s  recommended i n  t h e  r e p o r t  of t h e  North Caro l ina  Land P o l i c y  

Council. F i n a l l y ,  a d d i t i o n a l  r e sea rch  i s  needed t o  improve impact assessment 

p rocedures - -pa r t i cu l a r ly  p r e d i c t i o n  of t h e  amount and timing of growth induced 

by pub l i c  investments--and t o  more c l e a r l y  d e f i n e  t h e  c o s t s  and b e n e f i t s  asso-  

c i a t e d  wi th  d i f f e r e n t  d e n s i t i e s  and conf igu ra t ions  of r u r a l  development. 
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SUMMARY AND RECOMMENDATIONS 

This exploratory study has addressed a number of issues related to the 

formation and expansion of rural water systems in North Carolina. Current 

population estimates indicate that North Carolinians are clustering together 

in smaller communities and rural areas. Recent surveys of North Carolina 

citizens reveal widespread recognition of the unique problems of rural areas 

of the state, but a continuing, strong preference for rural rather than urban 

residence. When asked what strategies the state should pursue to promote more 

jobs and an improved economy, North Carolinians are much more likely to cite 

the need for economic growth near small towns and in rural areas than continued 

growth near large cities. To accommodate increased population pressure, solve 

mounting problems with groundwater quality and availability, and mitigate 

problems associated with small, inefficient water supplies, many rural commu- 

nities have been seeking funds for building and expanding rural water sys- 

tems. To date, decisions regarding the formation and expansion of rural water 
1 

systems have been based almost exclusively on present and anticipated needs 

and engineering and financial feasibility analyses. There is growing concern, 

however, that direct local benefits provided by water system investments may 

be seriously reduced or even outweighed by indirect impacts resulting from 

changes in local land use. 

This report summarizes the findings of the first phase of a two-part in- 

vestigation of the secondary impacts of rural water system formation and ex- 

pansion. The research reported here focuses on (1) local governmental offi- 

cials' attitudes toward rural growth and development, (2) factors taken into 

account in rural water system investment decision processes, (3) identification 
I 
I 
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of secondary impacts that have resulted from water system investments, and (4) 

the formulation of suggestions for improving water system investment decision 

processes. Data for these analyses were developed from an extensive literature 

review, interviews with a variety of persons and governmental officials 

associated with the development of rural water systems, and seven case 

studies of rural water system formation and expansion decisions. Subsequent 

research will focus on the development of procedures for more accurately pre- 

dicting the location and timing of growth induced by water system investments 

and for estimating the costs and benefits associated with different densities 

and configurations of rural development. This information, together with the 

information summarized in this report, will provide the basis for formulating 

appropriate local, regional, and state project review procedures to insure 

that rural water system investment decisions reflect full consideration of the 

economic, social, and environmental consequences that they can be expected to 

produce. 

Water Systems and Patterns of Rural Development 

Previous research suggests that rural water systems, while not the major 

factor accounting for rural development, contribute to rural growth and to 

the location of new residences outside of built-up areas. These findings were 

confirmed by the case studies of seven rural water systems in North Carolina. 

In five of the seven cases, water systems were a major factor in inducing new 

or continued growth of the areas served, The impact of rural water systems on 

the location of new development appeared to be amplified when the quality or 

quantity of groundwater was poor or uncertain and when the cost differential 

between hook-up to a water system and drilling a well was substantial. Re- 

flecting the enhanced development potential, land values near rural water sys- 

tems tended to be growing somewhat faster than values in areas that did not 

viii 



have water  s e r v i c e .  

Consequences of Induced Growth 

I n  t h e  a r e a s  served by t h e  r u r a l  water  systems s t u d i e d  f o r  t h i s  r e sea rch ,  

t h e  need f o r  p u b l i c  sewerage was t h e  only major adverse impact observed. How- 

eve r ,  a s t rong  cause and e f f e c t  l inkage  could not  be  e s t a b l i s h e d .  Often water  

systems were e s t a b l i s h e d  o r  water  s e r v i c e  was extended because of contaminat ion 

of t he  groundwater supply by f a i l i n g  s e p t i c  tanks.  While i n s t a l l a t i o n  of a  

r u r a l  water  system may have aggravated p r e - e x i s t i n g  problems, by al lowing den- 

s i t i e s  t o  i n c r e a s e  even f u r t h e r ,  t h e  impact on t h e  need f o r  sewerage has  prob- 

ab ly  been one of t iming r a t h e r  than  degree.  Most of t h e  a r e a s  served by t h e  

r u r a l  water  systems s tud i ed  would even tua l ly  have r equ i r ed  pub l i c  sewerage; 

i n s t a l l a t i o n  and ex t ens ion  of water  l i n e s  hastened t h e  need f o r  investment i n  

sewerage, bu t  did no t  c r e a t e  i t .  

Other adverse impacts t h a t  may accompany growth induced by r u r a l  water  

systems were not  pronounced i n  t h e  seven cases .  Because a g r i c u l t u r a l  a c t i v i t y  

i n  t he se  a r e a s  was n e g l i g i b l e ,  few pub l i c  o f f i c i a l s  perceived harm t o  farmers ,  

e i t h e r  from e s c a l a t i n g  land va lues  t h a t  made expansion of a g r i c u l t u r a l  opera-  

t i o n s  more expensive o r  from c o n f l i c t  w i t h  n o n a g r i c u l t u r a l  land uses .  A l -  

though r u r a l  demand f o r  a v a r i e t y  of pub l i c  s e r v i c e s  was i n c r e a s i n g  i n  t h e  

coun t i e s  s t u d i e d ,  l o c a l  o f f i c i a l s  saw few d i f f e r e n c e s  i n  t h e  l e v e l  of demand 

between a r e a s  served and not  served by r u r a l  water  systems. Thus, adverse  

impacts a s s o c i a t e d  wi th  r u r a l  water  systems seem t o  be  l i m i t e d  t o  t h e  p o s s i b l e  

e a r l i e r  need f o r  sewerage. While o t h e r  impacts may become apparent  i n  f u t u r e  

yea r s ,  a t  t h i s  t ime they  have not  y e t  become s e r i o u s  enough t o  a t t r a c t  a t t e n -  

t i o n .  



P a t t e r n s  of Decision-Making 

Local pub l i c  o f f i c i a l s  interviewed f o r  t h i s  r e s e a r c h  overwhelmingly tended 

t o  b e l i e v e  t h a t  i n d u s t r i a l  and r e s i d e n t i a l  growth can b e  t h e  d r i v i n g  f o r c e  i n  

e f f e c t i n g  b e n e f i c i a l  change i n  t h e i r  communities and coun t i e s .  Community growth 

and development i s  s t r o n g l y  encouraged; o therwise ,  i t  i s  f e l t  s o c i a l  and eco- 

nomic s t a g n a t i o n  w i l l  be  t h e  r e s u l t .  The h igh  l e v e l  of i n t e r e s t  i n  t h e  b e n e f i t  

s i d e  of t h e  l e d g e r ,  however, does no t  extend t o  a  balanced a n a l y s i s  of t h e  ex- 

pected c o s t s  a t  t h e  l o c a l  l e v e l .  Local o f f i c i a l s  were r e l u c t a n t  t o  s p e c i f y  

o r  d i s c u s s  p o t e n t i a l  problems t h a t  can r e s u l t  from increased  r u r a l  development, 

w i th  t h e  excep t ion  of t h e  probable  n e c e s s i t y  f o r  pub l i c  sewerage. 

Rural  water  system formation and ex t ens ions  a r e  u s u a l l y  proposed i n  o r d e r  

t o  ach ieve  one o r  more of t h r e e  o b j e c t i v e s :  (1) s t i m u l a t e  o r  a l low cont inued  

r u r a l  growth and development; ( 2 )  provide a  s a f e ,  h e a l t h f u l  water  supply ,  pa r -  

t i c u l a r l y  where groundwater i s  be ing  contaminated by f a i l i n g  s e p t i c  t ank  sys -  

tems; and ( 3 )  conso l ida t e  e x i s t i n g  small  community water  systems o r  f o r e c l o s e  

t h e  p o s s i b i l i t y  of such systems be ing  formed. I n  e v a l u a t i n g  water  system i n -  

vestments proposed t o  ach ieve  t he se  o b j e c t i v e s ,  decision-makers tend t o  l i m i t  

t h e i r  a t t e n t i o n  t o  t h e  n a t u r e  of t h e  need f o r  t h e  system o r  ex t ens ion ,  eng i -  

nee r ing  f e a s i b i l i t y ,  and f i n a n c i a l  c r i t e r i a .  Can s e r v i c e  be  provided less 

expens ive ly  t han  by o n - s i t e  w e l l s ?  Are t h e  number of c u r r e n t  and p o t e n t i a l  

customers adequate  t o  meet o p e r a t i n g ,  maintenance, and debt  s e r v i c e  c o s t s ?  

W i l l  ano ther  p a r t y ,  such a s  a subd iv i s ion  deve loper ,  absorb t h e  c o s t s  involved 

i n  s e r v i c e  ex t ens ions?  Decis ion c r i t e r i a  considered r a r e l y  extend t o  f a c t o r s  

r e l a t e d  t o  c a p i t a l  improvement planning and budget ing o r  t o  t h e  long-term 

c o s t s  t o  communities of p rovid ing  sewerage and o t h e r  p u b l i c  s e r v i c e s  t o  growth 

t h a t  occurs  a long  t h e  water  l i n e s .  E i t h e r  pub l i c  o f f i c i a l s  f e e l  t h a t  water  

systems have l i t t l e  e f f e c t  on growth p a t t e r n s  o r  they a r e  no t  concerned w i t h  



potential problems associated with rural growth. Our research indicates that 

the latter factor is key: public officials perceive present benefits asso- 

ciated with water systems and growth and discount heavily future problems that 

may result from their actions. 

Strengthening Water System Investment Decision-Making 
and Project Review Procedures 

TWO aspects of water system planning and development need attention in 

rural North Carolina to avoid unnecessary problems in the future. First, local 

needs, goals, and objectives regarding the location and timing of growth and 

the provision of services to new development should be carefully considered 

and analyzed. Second, the evaluative criteria and process involved in plan- 

ning and reviewing major 

should be strengthened. 

public investments, including rural water systems, 

At present there is no set of plans dealing specifically with rural popu- 

lation growth issues in North Carolina. The councils of government have 

adopted land classification systems, but areas designated as "rural" tend to 

be poorly defined and treated as a catchall after other areas are delineated. 

The issue is further clouded by the interpretation of rural areas as land 

which will not be serviced by sewer and water. This appears to be in conflict 

with official federal and state policies, and often local sentiments, which 

encourage rural growth and development. County land classification planning 

provides a mechanism for stimulating consideration of rural water system in- 

vestments in terms of locally defined development objectives and public ser- 

vice policies. In its report, A Land Resources Policy for North Carolina, 

issued late in 1976, the North Carolina Land Policy Council recommended that 

all local governments in North Carolina be required to prepare and adopt land 

classification plans. The research reported here strongly supports the wisdom 

of this recommendation. If county and community plans were available, decision- 



makers a t  t h e  l o c a l  l e v e l ,  a s  w e l l  a s  those  wi th  r eg iona l ,  s t a t e ,  and f e d e r a l  

agencies ,  would have a b a s i s  f o r  weighing t h e  probable secondary impacts of 

water system investments  i n  terms of l o c a l  growth p o l i c i e s .  Without such p l ans ,  

p o t e n t i a l  secondary impacts a r e  l i k e l y  t o  cont inue  t o  be h e a v i l y  discounted i n  

comparison w i t h  t h e  immediate b e n e f i t s  r e a l i z e d  from water  system formation and 

ex tens  ion,  

Cons idera t ion  of secondary e f f e c t s  i n  water  system investment dec is ion-  

making and p r o j e c t  review would a l s o  be f a c i l i t a t e d  i f  methods were a v a i l a b l e  

t o  more a c c u r a t e l y  p r e d i c t  t he  amount and t iming of growth t h a t  might be i n -  

duced and t o  e s t ima te  t he  c o s t s  and b e n e f i t s  a s soc i a t ed  wi th  t h a t  growth. 

Without t h i s  information,  decision-makers a r e  l i k e l y  t o  f i n d  i t  d i f f i c u l t  t o  

determine whether proposed water  system investments w i l l  c o n t r i b u t e  s i g n i f i -  

c a n t l y  t o  o r  d e t r a c t  from l o c a l  growth and development ob jec t ives .  P rov i s ion  

of t he  needed methodologies i s  t h e  major o b j e c t i v e  of t h e  next  phase of t h i s  

research .  

x i i  



I. INTRODUCTION 

This report summarizes the findings of an exploratory study of the forma- 

tion, expansion and impacts of rural water systems in North Carolina. Current 

population distribution estimates indicate that North Carolinians are ". . . 
clustering closer together in smaller communities and rural areas."' As a 

result, the rural demand for urban-type services is mounting. Many rural 

communities, recognizing the necessity for safe and adequate water supply, have 

been seeking funds for, building, and expanding water treatment and distribu- 

tion facilities. There is growing concern, however, that the installation of 

rural water systems may induce sprawl development with negative social, environ- 

mental and fiscal repercussions for rural areas. This study was undertaken 

to provide an improved base of information regarding water system investment 

decision processes and the consequences of water system investments for rural 

areas. It is the first phase of a two-part investigation designed to suggest 

appropriate regional and state project review procedures to insure that rural 

water system investment decisions reflect full consideration of the economic, 

social and environmental consequences they can be expected to produce. 

The Need for Rural Water Systems 

Increasing public investment in rural water systems has occurred in 

response to three major considerations. First, rural water system investments 

reflect national and state goals for accelerated rural development. Second, 

rural water systems respond to the need for a safe, healthful water supply in 

1 
Division of Policy Development, North Carolina Department of Administration, 

Balanced Growth: Trends in Population and Employment in North Carolina, 
Raleigh: The Department, January 1978. 



rural areas. Third, investments in rural water systems are an attempt to mini- 

mize problems experienced with small, inefficient systems through the develop- 

ment of regional or county-wide water supplies. 

The pace of rural development has been influenced by a number of signifi- 

cant economic and social changes. Nationally, alterations in farm methods and 

technology have increased farming efficiency and resulted in the need for fewer 

farm operators and a decline in the farm population. The demographic shifts to 

urban and nonfarm rural populations, while rapid, have not been neatly balanced. 

Many rural areas have experienced sudden and severe population losses accompa- 

nied by the retreat of business firms and loss of nonfarm employment opportuni- 

ties. Rural local governments have had to cope with declining tax revenues and 

increasing costs per capita for necessary public services. 2 

In North Carolina, these trends are reflected in citizens' perceptions of 

community problems and preferred state development strategies. Compared to 

persons living in urbanized counties of the state, rural North Carolinians are 

more likely to cite as problems: employment opportunities, health care, social 

services, cultural opportunities, and community services, including the ade- 

quacy of water and sewage facilities. North ~arolinians ' perceptions of prob- 

lems are reflected in their preferences regarding state development strategies. 

When asked to indicate what approaches should be adopted to promote more jobs 

and an improved economy for North Carolina, 22 percent of those polled for the 

"North Carolina Tomorrow Survey" conducted by the State Goals and Policies 

Board thought that the state should "promote jobs near small towns 

James G. Maddox, Toward a Rural Development Policy, Washington: 
Planning Association, 1973, p. 3. 

James A. Christenson, Through Our Eyes, Vols. 1-5, Raleigh: The 
Carolina Agricultural Extension Service, 1974. 
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a reas .  l t 4  i n  c o n t r a s t ,  on ly  2 percent  f e l t  t h a t  t h e  s t a t e  should "promote jobs 

near  l a r g e r  c i t i e s . "  Also ,  a l though p lanners ,  env i ronmen ta l i s t s ,  and some 

pub l i c  o f f i c i a l s  have expressed concern about mounting urban sprawl i n  North 

Caro l ina ,  on ly  3 percent  of those  responding t o  t h e  North Caro l ina  Tomorrow 

Survey r a t e d  " l i m i t i n g  urban sprawl" a s  an important  s t a t e  concern, 

E f f o r t s  a t  bo th  t he  f e d e r a l  and s t a t e  l e v e l s  have been mounted t o  stimu- 

l a t e  r u r a l  development. Beginning w i t h  p r e s i d e n t s  Kennedy and Johnson, a  

s e r i e s  of f e d e r a l  programs have been launched t o  improve t h e  q u a l i t y  of  r u r a l  

l i f e .  With t h e  A g r i c u l t u r a l  Act of 1970, r u r a l  development was adopted a s  a  

n a t i o n a l  o b j e c t i v e :  "Highest p r i o r i t y  must b e  g iven  t o  t h e  r e v i t a l i z a t i o n  and 

development of r u r a l  a r ea s . "  The Rural Development Act of 1972 took s t e p s  t o -  

ward f u l f i l l i n g  t h i s  commitment. It  proposed t o  speed economic growth, c r e a t e  

job o p p o r t u n i t i e s ,  improve t h e  q u a l i t y  of l i f e , a n d  p r o t e c t  t h e  environment of 

small  towns, v i l l a g e s , a n d  farm communities i n  r u r a l  America. A s p e c i a l  p rovi -  

s i o n  of t h e  1972 Act au thor ized  t h e  Farmers Home Adminis t ra t ion  (FmHA) t o  en- 

courage growth by inc reas ing  t h e  a v a i l a b l e  supply of bus ines s  and c a p i t a l  i m -  

provement loans  t o  r u r a l  communities. A s  a  r e s u l t ,  f e d e r a l  funds f o r  r u r a l  

water  systems have been r e a d i l y  a v a i l a b l e .  I n  f a c t ,  i n  r e c e n t  yea r s  North 

Caro l ina  has  l ed  t h e  na t ion  i n  FmHA loans and g r a n t s  f o r  r u r a l  water  supply 

and waste  d i s p o s a l  systems. 

During t h e  p a s t  t e n  y e a r s ,  a  s t a t ewide  growth and development s t r a t e g y  has  

been evolving i n  North Carol ina.  A major focus of p o l i c y  formula t ion  has  been 

t h e  imperat ive of r u r a l  growth. For example, i n  1972 t h e  North Caro l ina  

North Carol ina Tomorrow: One S t a t e ' s  Approach t o  C i t i z e n  Involvement i n  
Planning f o r  I t s  Fu tu re ,  Raleigh:  S t a t e  Goals and P o l i c i e s  Board, May 1978. 

James G .  Maddox, 1973, p. 14. 



Statewide Development Po l i cy  was publ i she l  6 
d. The proposed development pc blicy 

was designed t o  encourage popula t ion  d e c e n t r a l i z a t i o n  through s t a t e  suppor t  of 

growth i n  smal l  c e n t e r s  of popula t ion .  This  goa l  rece ived  some suppor t  from 

t h e  Council on S t a t e  Goals and Po l i cy ,  e s t a b l i s h e d  dur ing  t h e  a d m i n i s t r a t i o n  of 

Governor Holshouser,  and has  been a  major f e a t u r e  of t h e  Balanced Growth Po l i cy  

espoused by t h e  a d m i n i s t r a t i o n  of Governor Hunt. The North Ca ro l ina  Balanced 

Growth Po l i cy  Ac t ,  r a t i f i e d  by t h e  General Assembly on A p r i l  19, 1978, was de- 

s igned ,  i n  p a r t ,  t o  ". , . suppor t  growth t r e n d s  which a r e  f avo rab l e  t o  main- 

t a i n  a  d i spe r sed  popula t ion ,"  and ind i ca t ed  t h a t  i t  was t h e  po l i cy  of t h e  s t a t e ,  

". . . t o  b r i n g  more and b e t t e r  jobs t o  where people  l i v e ;  and t o  encourage t h e  

development of  adequate  pub l i c  s e r v i c e s  on an e q u i t a b l e  b a s i s  f o r  a l l  of t h e  

S t a t e ' s  people  a t  an e f f i c i e n t  c o s t  . . . . I t  I n  suppor t  of t h e  r u r a l  develop- 

ment a s p e c t s  of i t s  Balanced Growth Program, t h e  S t a t e  of North Caro l ina  has  

engaged i n  a  Rural  I n i t i a t i v e  Program, funded by t h e  U. S, Department of Housing 

and Urban Development and designed t o  make HUD programs ope ra t e  more e f f e c t i v e l y  

i n  r u r a l  a r e a s  and small  communities, and has  concluded a  Rural  Development 

Cooperat ive Agreement w i th  t h e  Farmers Home Adminis t ra t ion .  

S t a t e  concern f o r  popula t ion  ba lance  and t h e  economic wel l -being of r u r a l  

a r e a s  i s  a  d i r e c t  response t o  t he  unique c h a r a c t e r i s t i c s  of North ~ a r o l i n a ' s  

popula t ion  d i s t r i b u t i o n .  Demographic t r e n d s  show t h a t  major changes i n  t h e  

c h a r a c t e r  of t h e  r u r a l  popula t ion  have taken  p l ace  over t h e  p a s t  f o u r  decades.  

Between 1940 and 1970, f o r  example, t h e  p ropor t i on  of t h e  s t a t e ' s  popu la t i on  

c l a s s i f i e d  a s  " r u r a l  farm" dropped from 46.4 percent  t o  on ly  7.3 percent .  

While t h e  p ropor t i on  of t h e  popula t ion  l i v i n g  i n  urban a r e a s  increased  sharp ly- -  

from 27.3 pe rcen t  i n  1940 t o  45.0 percent  i n  1970--North Caro l ina  r e t a i n e d  i t s  

Department of Adminis t ra t ion ,  S t a t e  of North Caro l ina ,  North Caro l ina  S t a t e -  
wide Development Po l i cy ,  Raleigh:  The Department, March 1972. 



r u r a l  c h a r a c t e r  a s  many persons l e f t  a g r i c u l t u r a l  occupat ions ,  b u t  continued t o  

l i v e  i n  r u r a l  a r e a s .  Thus, between 1940 and 1970 t h e  p ropor t i on  of  t h e  popula- 

t i o n  c l a s s i f i e d  by t h e  Census a s  " r u r a l  nonfarm" increased  even more dramati-  

c a l l y  than  t h e  urban popu la t i on ,  changing from 26.3 percent  t o  47.7 percent .  

Exper t s  expect  t h i s  t rend  t o  cont inue.  
7 

The r u r a l  populat ion--farm and nonfarm--rel ies  h e a v i l y  on i n d i v i d u a l l y  

operated wells f o r  i t s  water  supply.  The North Caro l ina  Department of Natura l  

Resources and Community Development has  es t imated  t h a t  40 percent  of t h e  s t a t e ' s  

popu la t i on  o b t a i n s  water  from i n d i v i d u a l l y  owned w e l l s  o r  sp r ings .  P r o j e c t i o n s  

of f u t u r e  r u r a l  water  demand cons ider  two t r ends .  Although t h e  t o t a l  popula- 

t i o n  served by i n d i v i d u a l  systems w i l l  d ec rease  a s  r u r a l  a r e a s  i n v e s t  i n  p u b l i c  

supply systems,  an  i n c r e a s e  i n  water  u se  pe r  c a p i t a  w i l l  r e s u l t  i n  s l i g h t l y  i n -  

creased i n d i v i d u a l  system water  demand. A s  a r e s u l t ,  t h e  s t a t e  e s t i m a t e s  t h a t  

t o t a l  domestic r u r a l  water  requirements  w i l l  r i s e  from 104 m i l l i o n  g a l l o n s  pe r  

day (mgd) i n  1970 t o  121 mgd i n  1990. 
8 

The a b i l i t y  of t h e  environment t o  supply high q u a l i t y  water  t o  r u r a l  

r e s i d e n t s  i s  be ing  s t r a i n e d  a s  increased  demands a r e  placed on t h e  water  t a b l e .  

Complaints of t a s t e  and odor a r e  t h e  most commonly r epo r t ed  problems i n  t h e  

s t a t e .  S ince  c o r r e c t i o n  i s  expensive and no r e a l  h e a l t h  hazard i s  involved,  

most r u r a l  f a m i l i e s  adapt  t o  t h e  s i t u a t i o n .  

Posing a f a r  more s e r i o u s  t h r e a t ,  however, i s  t h e  problem of groundwater 

contamination. The g r e a t e s t  r i s k  comes from poor ly  s i t e d  s e p t i c  t anks  t h a t  

l e a k  e f f l u e n t  i n t o  t h e  water  supply. Although t h e  North Caro l ina  Water 

' See Leon Danielson,  ed. ,  Land Use Planning i n  Rural Areas: I s s u e s ,  Problems, 
and A l t e r n a t i v e s ,  Raleigh:  North Caro l ina  A g r i c u l t u r a l  Extens ion  Se rv i ce ,  
1975, p. 3. 

North Caro l ina  Department of Natura l  and Economic Resources,  North Caro l ina  
Water Resources Framework Study, Raleigh:  The Department, 1977, p. 3-C-13. 



Resources Framework Study i n d i c a t e s ,  "This problem does no t  a f f e c t  l a r g e  num- 

b e r s  of  people , "  an  e n t i r e l y  d i f f e r e n t  p i c t u r e  i s  pa in t ed  by a  series of re- 

g iona l  water  management s t u d i e s  undertaken f o r  t h e  North Caro l ina  Department 

of Adminis t ra t ion .  A review of t h e  water  supply p lans  prepared f o r  Regions A ,  

D ,  H, K ,  L, and Q r e v e a l s  t h a t  county s a n i t a r i a n s  i n  fou r  of t h e  s i x  r eg ions  

r epo r t ed  tha.t: "a s i g n i f i c a n t ' '  number of f a m i l i e s  w i t h i n  t h e i r  r e g i o n  were wi th -  

ou t  s a f e  water  s u p p l i e s  and were s u b j e c t  t o  h e a l t h  hazards  a s s o c i a t e d  w i t h  

po l lu t ed  water .  

While they r e f l e c t  f e d e r a l  and s t a t e  r u r a l  development goa l s  and t h e  need 

f o r  s a f e  water  s u p p l i e s  i n  r u r a l  a r e a s ,  pub l i c  investments  i n  r u r a l  water  sys -  

tems a l s o  r e p r e s e n t  an  a t tempt  t o  m i t i g a t e  problems inhe ren t  i n  sma l l ,  i n -  

e f f i c i e n t  water  systems through t h e  development of l a r g e ,  r e g i o n a l  o r  county- 

wide water  supp l i e s .  I n  1971, t h e  North Caro l ina  L e g i s l a t i v e  Research Com- 

mission r epo r t ed  s i x  problems a s soc i a t ed  w i th  t h e  smal l  systems t h a t  were be- 

coming i n c r e a s i n g l y  common i n  t h e  s t a t e ,  p a r t i c u l a r l y  i n  connec t ion  w i t h  t h e  

development of r u r a l  subd iv i s ions  and mobile home parks .9  These problems i n -  

c luded:  (1) inadequate  water  source ,  t rea tment  f a c i l i t i e s ,  o p e r a t i o n  and 

q u a l i t y  of water  suppl ied ;  ( 2 )  i n a b i l i t y  t o  provide f i r e  p r o t e c t i o n  o r  t o  ex- 

tend s e r v i c e  t o  surrounding a r e a s ;  (3)  i nc reas ing  d i f f i c u l t y  i n  main ta in ing  

adequate  p u b l i c  s u r v e i l l a n c e  over t h e  q u a l i t y  and q u a n t i t y  of water  supp l i ed ;  

(4) s u s c e p t i b i l i t y  t o  water  sho r t ages  due t o  inadequate  water  supply sources  

and s t o r a g e  f a c i l i t i e s ;  (5) exces s ive  c o s t s  per  c a p i t a  due t o  an  i n a b i l i t y  

t o  t ake  advantage of economies of s c a l e ;  and (6) l a ck  of  adequate  a t t e n t i o n  

and commitment by small water  supply system owners. 

L e g i s l a t i v e  Research Commission, S t a t e  of  North Caro l ina ,  1971 Reports  of t h e  
L e g i s l a t i v e  Research Commission t o  t h e  North Caro l ina  General Assembly, "Local 
and Regional Water Suppl ies , "  Raleigh:  S t a t e  L e g i s l a t i v e  Bu i ld ing ,  January 
1971. 



In response to these problems and in an effort to improve the quality of 

life in rural areas, North Carolina has actively promoted the planning and 

development of rural water systems. In 1971, the General Assembly passed the 

Regional Water Supply Planning Act, which established a revolving fund for 

county water supply planning. In 1972, a program of multi-county regional 

water supply planning was initiated, with financial assistance provided by the 

Farmers Home Administration. As noted above, FmHA also has been very abtive in 

financing the formation and expansion of water systems serving rural areas of 

North Carolina. More recently, the state has allocated a portion of the $230 

I million in bonds from the Clean Water Bond Act of 1977 for the development of 
I 

I public water supply systems. 

The Research Problem 

The formation and expansion of rural water systems are designed to meet 

clearly defined needs for rural growth and development, safe and healthful 

water supplies, and the efficient provision of this essential public service. 

Typically, decisions to invest in the development and/or expansion of rural 

water systems have been based solely on consideration of these needs and 

engineering and financial feasibility analyses. Increasingly, however, it is 

believed that factors taken into account in water supply investment decision 

making should be expanded to include the secondary effects or impacts of the 

investment decision. Also, city and regional planners now view public infra- 

structure as a key element in shaping the location of new growth and develop- 

ment to meet local and regional land use objectives. 

The potential importance of secondary impacts of rural water system in- 

vestments was highlighted in a recent report prepared for the Council on 

Environmental Quality. The authors noted, "The economic and environmental 

impacts of development induced by new infrastructure are of growing concern on 



a l l  l e v e l s  of government, f o r  t h e  d i r e c t  l o c a l  b e n e f i t s  provided by i n f r a -  

s t r u c t u r e  may be  s e r i o u s l y  reduced o r  even outweighed by i n d i r e c t  impacts r e -  

s u l t i n g  from changes i n  l o c a l  land use."1° i n  p a r t i c u l a r ,  t h e r e  has  been 

concern t h a t  r u r a l  sprawl induced by water  and sewer system investments  may 

cause s e r i o u s  environmental  problems because i t  tends  t o  be ,  ", , . u n a n t i c i -  

pa ted ,  uncoord ina ted ,  and, t h e r e f o r e ,  haphazardly d i s t r i b u t e d  and poor ly  de- 

s igned." l l  Also ,  r e s e a r c h  sponsored by t h e  U .  S. Department of Housing and 

Urban Development has  shown t h a t  a low-densi ty ,  d i spe r sed  land use  p a t t e r n  may 

r e s u l t  i n  h ighe r  t han  necessary  pub l i c  s e r v i c e  and 

number of dwel l ing  u n i t s .  12 

I f  t h e  growth inducement e f f e c t s  of water  and 

pe r sona l  c o s t s  f o r  a g iven  

sewer systems a r e  consc ious ly  

considered when dec i s ions  about t h e  l o c a t i o n  of new systems o r  system expansion 

a r e  being made, t hen  i t  may be  p o s s i b l e  t o  use water  system investments  t o  he lp  

achieve l o c a l  o r  r e g i o n a l  land use o b j e c t i v e s .  For example, Tabors,  Shapiro,  

and Rogers have observed,  "Because of t h e  fragmented and uneven manner i n  which 

zoning p o l i c i e s  have been a p p l i e d ,  they have no t  been t h e  s o l e  o r  even t h e  major 

f a c t o r s  i n  determining land use  p a t t e r n s  i n  t h e  United S t a t e s .  I n  many a r e a s  

l o c a t i o n  of major pub l i c  f a c i l i t i e s  t ends  t o  be  f a r  more s i g n i f i c a n t  i n  d e t e r -  

13 
mining a c t u a l  land use p a t t e r n s  than  l o c a l  zoning." Rural water  systems i n -  

c r ea se  t h e  a t t r a c t i v e n e s s  of an  a r e a  f o r  development by reducing land  development 

lo Urban Systems Research and Engineer ing,  I n c . ,  The Growth Shapers:  The Land 
Use Impacts of I n f r a s t r u c t u r e  Investments ,  Prepared f o r  t h e  Council  on Environ- 
mental Q u a l i t y ,  Washington: U. S. Government P r i n t i n g  O f f i c e ,  May 1976, p. 8. 

I b i d  ., p. 12. 

l2 See Real E s t a t e  Research Corporat ion,  The Costs  of Sprawl: Environmental and 
Economic Costs  of A l t e r n a t i v e  R e s i d e n t i a l  Development P a t t e r n s  a t  t h e  Urban 
Fr inge :  De ta i l ed  Cost Ana lys i s ,  Washington: U. S. Government P r i n t i n g  O f f i c e ,  
A p r i l  1974. 

l3 Richard D.  Tabors,  Michael H. Shapi ro ,  and P e t e r  P. Rogers, Land Use and t h e  
P ipe ,  Lexington, Mass.: Lexington Books, D. C. Heath and Company, 1976, p. 3 .  



costs,14 and, where environmental controls are making it harder to develop with 

both onsite water and sewage disposal systems, by allowing development at higher 

densities than would otherwise be possible.15 Recognizing these growth-shaping 

effects, the American Society of Planning Officials reported that there, ". . , 
appears to be some interest in limiting access to water as a growth-management 

tactic, perhaps by water-supply moratoria . . . . "I6 In a more positive direc- 

tion, Kenneth B. Kenney and his associates suggest that water and sewer exten- 

sion policy, ". . . though restrained by financial, jurisdictional, and insti- 
tutional problems, is potentially one of the most powerful implementation tools 

available to urban areas that in fact do want to determine the form and pattern 

of urban development."17 According to Kenney, I t .  . . a bright future lies ahead 
for the use of water and sewer extension policy as a plan implementation tool 

l4 For example, see Brenda M. Landry, Charles P. Cartee, and D. C. Williams, 
Jr., Economic and Related Impacts of Rural Water Systems in Mississippi, 
Mississippi State, Miss.: Water Resources Research Institute, Mississippi 
State University, July 1973, p. 52 and B. H. Robinson, "The Impacts of Govern- 
mental Policies and Programs on Land Use," in Land-Use Planning in Rural Areas: 
Issues, Problems and Alternatives, Leon F. Danielson, ed., Raleigh: North 
Carolina Agricultural Extension Service, February 1977, pp. 45-62. 

See Richard D. Tabors, Michael H. Shapiro, and Peter P. Rogers, 1976, p. 6; 
and Larry D. McBennett, "The Use of a Municipal Sewage Treatment Strategy to 
Guide the Location of Urban Fringe Development," Unpublished departmental paper, 
Department of City and Regional Planning, University of North Carolina at 
Chapel Hill, 1977. 

American Society of Planning Officials, Local Capital Improvements and 
Development Management: Synthesis of the Literature, Draft, Washington: 
Office of Policy Development and Research, U. S. Department of Housing and 
Urban Development and Office of Research Applied to National Needs, National 
Science Foundation, July 19 77. 

Kenneth B. IZenney, Donald A. Downing, and Gary G. Hayes, Urban Water Policy 
as an Input in Urban Growth Policy, Report No. 28, Knoxville: Water Resources 
Research Center, The University of Tennessee, September 1972, p. 43. 



as publicity is given to its successful use in various jurisdictions." 18 

While it would seem desirable to include consideration of potential 

secondary effects in water system investment decision-making processes and to 

coordinate water system investments with other land use planning tools, before 

progress can be made in this direction several gaps in available information 

must be closed. First, we need to know who is currently involved in decisions 

about rural water system formation and extension and how decisions are cur- 

rently being made. This baseline information will establish the degree of 

change required in current procedures in order to incorporate consideration 

of secondary effects. Second, we need to know the extent to which water sys- 

tem investments can be expected to induce, or change the location of rural 

development and what subsequent effects might occur. This information will 

help establish the potential magnitude and importance of secondary effects and 

the priority they should be given among other criteria used in making decisions 

about water systems. Third, we need to know how local officials feel about 

rural development patterns and potential secondary effects of public invest- 

ments. Do they share North Carolina citizens' apparent lack of concern about 

sprawl or have they begun to think about the costs of providing services to 

increasingly densely settled rural communities? This information will suggest 

how willing local officials are likely to be in changing their current approach- 

es to making decisions about the formation and extension of water systems in 

Ibid., p. 44. Also see Kenneth B. Kenney, Public Policy Alternatives 
Affecting Water and Sewer Service in Urban Growth Areas, Chapel Hill: Center 
for Urban and Regional Studies, The University of North Carolina at Chapel 
Hill, 1964; and Gary C. Hayes, Institutional Alternatives for Providing Pro- 
grammed Water and Sewer Services in Urban Growth Areas: A Case Study of 
Knoxville-Knox County, Tennessee, Report No. 18, Knoxville: Water Resources 
Center, University of Tennessee, June 1972. 



r u r a l  a reas .  This  r e p o r t  a t tempts  t o  f i l l  each of t hese  information 

gaps 

Organizat ion of t h e  Study 

To s e t  t he  s t a g e  f o r  an  empi r i ca l  examination of r u r a l  water  system i n -  

vestment dec i s ions  i n  North Caro l ina ,  Sec t ions  I1 and 111 provide an  overview 

of t h e  o rgan iza t ion ,  planning,  and development of r u r a l  water  systems and of 

t h e  l i t e r a t u r e  r e l a t e d  t o  secondary impacts. Sec t ion  I1 desc r ibes  t h e  organi -  

z a t i o n s  involved i n  providing water  t o  r u r a l  a r e a s  of North Caro l ina ,  t h e  

evo lu t ion  of r eg iona l  water  system planning and o the r  coo rd ina t ive  mechanisms 

i n  t h e  s t a t e ,  and desc r ibes  and eva lua t e s  c r i t e r i a  c u r r e n t l y  be ing  used i n  

planning and funding water  s e r v i c e  ex tens ions .  Sec t ion  I11 provides a  con- 

cep tua l  framework f o r  cons ider ing  the  secondary impacts of water system exten-  

s ions  and reviews t h e  e x i s t i n g  l i t e r a t u r e  i n  terms of t h i s  framework. I n  

Sec t ion  I V  t h e  r e s u l t s  of an  empi r i ca l  i n v e s t i g a t i o n  of r u r a l  water  systems i n  

North Carol ina a r e  summarized. The empi r i ca l  s tudy focused on (1) l o c a l  o f f i -  

c i a l s '  percept ions  of t h e  c o s t s  and b e n e f i t s  of r u r a l  growth and development; 

(2)  case  s t u d i e s  of a c t u a l  water  system formation and s e r v i c e  ex t ens ion  dec i -  

s i o n s ;  and (3 )  o f f i c i a l s > e r c e p t i o n s  of t h e  impacts of water  system formation 

o r  expansion. Based on t h e  information presented i n  Sec t ion  11, 111, and I V Y  

i n  Sec t ion  V we summarize our  conclusions regard ing  t h e  adequacy of c u r r e n t  

procedures f o r  planning,  funding, and reviewing r u r a l  water system investments  

i n  North Caro l ina ,  p re sen t  sugges t ions  f o r  improving cu r ren t  procedures ,  and 

i n d i c a t e  where a d d i t i o n a l  s tudy  i s  needed, 





11. KEY ACTORS AND DECISION-MKING PROCESSES 

This section examines the decision-making process, the actors, and the 

criteria involved in water system extensions in order to identify inherent 

patterns of investment decisions which might result. The data for this aspect 

of the study come primarily from interviews with water system providers and 

with local, state,and federal government officials. Persons interviewed 

were selected to provide a cross-section of actors involved in the planning, 

design, financing,and construction of water supply systems in rural areas. 

They included personnel associated with: water and sewer authorities; non- 

profit water cooperative~; for-profit water utilities; consulting engineers; 

regional planning agencies; North Carolina office of the Farmers Home Admini- 

stration; and the U. S. Department of Agriculture. Information obtained from 

these interviews was supplemented with data published by the U. S. Geologic 

Survey, North Carolina Water Resources Research Institute, and State of North 

Carolina. 

Who Operates Water Systems? 

There are approximately 3,500 water systems serving residential users in 

North Carolina. The systems differ in terms of ownership, decision making, 

financing, and whether or not they are regulated. The key factor that in- 

fluences expansion decisions, covered in a later section, seems to be financ- 

ing. Although state policy has encouraged the development of regional water 

supply systems, as shown belowsthe number of small community-type systems have 

expanded markedly since 1970, while the growth of "municipal type" systems has 

been slower. Water systems that serve residential users are broken down as 

follows : 



Community Systems: 

Subdivisions 

Trailer Parks 

Subtotal 

Municipal Systems: 

City 

County 

Private 

Water Associations 

Sanitary Districts 

Water and Sewer Authorities 

Subtotal 

Total Number of Systems 

Community Systems 

Community water systems are developer-installed systems that are also pri- 

vately owned and operated. There are a total of 2,915 community systems serv- 

ing subdivisions and trailer parks. Construction costs for the systems are 

folded into the costs of developing the property. After installation, the sys- 

tems are operated under a franchise issued by the North Carolina Utilities 

Commission. Rate structures must be submitted to and approved by the Commis- 

sion. In some cases the original developer operates the system. In other cases 

the developer turns the system over to a private group that specializes in ac- 

quiring and operating community systems. In either case, the system is con- 

sidered a public utility. 



Nonprofit  Water Assoc ia t ions  

There a r e  87 water  a s s o c i a t i o n s  and coopera t ives  i n  North Caro l ina .  (Tab- 

u l a t i o n s  by the  N .  C. Department of Human Resources i n d i c a t e  t h a t  t h e r e  a r e  88; 

however, Orange Water and Sewer Author i ty ,  a  d i f f e r e n t  type  of o rgan iza t ion ,  

was included i n  t h a t  count.)  Po l i cy  dec i s ions  f o r  water  a s s o c i a t i o n s  a r e  made 

by a  board of d i r e c t o r s  e l e c t e d  by a s s o c i a t i o n  members. Water s e r v i c e  i s  pro- 

vided only t o  members of t h e  a s soc i a t ion .  For t h i s  reason ,  t h e  U t i l i t i e s  Com- 

mission under i t s  d i s c r e t i o n a r y  power has exempted nonpro f i t  water  s u p p l i e r s  

from t h e  normal rate-making review s tandards  of t h e  Commission. Rates  a r e  

s e t  a t  a  l e v e l  necessary t o  cover amor t i za t ion  of ou ts tanding  debt  and annual  

ope ra t ing  and maintenance c o s t s .  I n  t h e  event  t h a t  p r i v a t e  ( t h a t  i s ,  commer- 

c i a l )  f inanc ing  i s  not  a v a i l a b l e ,  o r  no t  a v a i l a b l e  a t  terms t h a t  a r e  a f f o r d a b l e ,  

t h e  water  a s s o c i a t i o n  can o b t a i n  loans and g r a n t s  from t h e  Farmers Home Admini- 

s t r a t i o n  (FmHA), a n  agency of t h e  U .  S. Department of Agr i cu l tu re .  Fur ther  

d i scuss ion  of F ~ H A ' S  c r i t e r i a  i s  included i n  the  s e c t i o n  below on "Funding 

Sources. ' I  

The key f a c t o r s  i n  water  a s s o c i a t i o n  expansion d e c i s i o n s  a r e  t h e  means 

by which a d d i t i o n a l  funding i s  ob ta ined ,  t h e  c r i t e r i a  used f o r  decision-making, 

and the frequency of l a rge - sca l e  add i t i ons  of r e s i d e n t i a l  u se r s .  

Water and Sewer A u t h o r i t i e s  

Water and sewer a u t h o r i t i e s  a r e  c r ea t ed  by j o i n t  a c t i o n  of t h e  governing 

boards of two o r  more p o l i t i c a l  subdiv is ions .  To da t e ,on ly  one such organiza-  

t i o n  has been c rea t ed ,  Orange Water and Sewer Author i ty  (OWASA). Pol i cy  d e c i -  

s ions  a r e  made by a  board of d i r e c t o r s  e l e c t e d  from t h e  j o i n t  community. 

I R. J. Nery, "Planning of P r i v a t e  Water and Sewer Systems ," i n  Proceedings: 
Symposium on B e t t e r  Water and Sewer Se rv i ces ,  Raleigh: Water Resources Re- 
search  I n s t i t u t e  of The Univers i ty  of North Caro l ina ,  1968, pp. 29-35. 



Financing, l i k e  t h e  f inanc ing  of water  a s s o c i a t i o n s ,  i s  l i m i t e d  t o  r a t e s ,  f e e s ,  

and charges.  A u t h o r i t i e s  do not  have t h e  power t o  impose assessments  o r  t o  levy 

taxes.  They r e c e i v e  a  f r anch i se  from t h e  U t i l i t i e s  Commission t o  ope ra t e  w i t h i n  

t h e  corpora te  l i m i t s  of t h e i r  j o i n t  communities, b u t  t h e i r  r a t e  s t r u c t u r e s  a r e  

not  r egu la t ed  by t h e  Commission, 

San i t a ry  D i s t r i c t s  

There a r e  twenty d i s t r i c t s  i n  North Carol ina.  They a r e  l i m i t e d  forms of 

government w i th  t h e  power t o  i s s u e  bonds, levy t axes ,  impose s p e c i a l  r a t e s  and 

charges,  and t o  provide a  v a r i e t y  of s e rv i ces .  However, they  a r e  not  permit ted 

t o  provide s e r v i c e s  ou t s ide  t h e i r  boundaries .  San i t a ry  d i s t r i c t s  a r e  ga in ing  

favor  wi th  funding agencies ,  such a s  FmHA, because,  u n l i k e  nonpro f i t  a s soc i a -  

t i o n s ,  s a n i t a r y  d i s t r i c t s  a r e  e l i g i b l e  f o r  f e d e r a l  a i d  and s t a t e  Clean Water 

Bond Act g ran t s .  

C i ty  Municipal Systems 

There a r e  371 city-owned municipal water  systems i n  North Carol ina.  They 

have broad a u t h o r i t y  t o  i s s u e  bonds, levy t a x e s ,  and impose s p e c i a l  r a t e s  and 

charges.  A few towns a r e  served by p r i v a t e l y  owned municipal systems o r  by 

water  a s s o c i a t i o n s  which were i n  ope ra t ion  b e f o r e  t h e  town incorpora ted .  Most 

towns provide water  s e r v i c e  on a  l imi t ed  b a s i s  t o  surrounding f r i n g e  a r e a s ,  

whi le  a  few provide ex tens ive  s e r v i c e  t o  surrounding unincorporated county 

a reas .  

County Municipal Systems 

Approximately twenty-four county-owned systems a r e  i n  ope ra t ion  o r  under 

cons t ruc t ion  i n  North Carol ina.  Most of t h e  count ies  t h a t  provided water  s e r -  

v i c e  p r i o r  t o  1968 d id  so i n  response t o  demand f o r  i n d u s t r i a l  water .  I n  most 

ca ses  ex tens ion  of s e r v i c e  involved the  f inanc ing  and ex tens ion  of a  water  l i n e  

16 



from a municipal system i n t o  t h e  county unincorporated a rea .  Counties more r e -  

c e n t l y  have been i n s t a l l i n g  d i s t r i b u t i o n  l i n e s  and connect ing i n d i v i d u a l  munic ipa l i -  

t i e s  and nonprof i t  water  a s s o c i a t i o n s  i n t o  county-wide, r e g i o n a l  d i s t r i b u t i o n  

systems. Insome cases ,  such a s  Anson County, coun t i e s  wholesale  water  t o  i n -  

d iv idua l  towns and t o  unincorporated communities between towns, b u t  they do no t  

own t h e  ind iv idua l  d i s t r i b u t i o n  systems. However, FmHA r e p o r t s  t h a t  t h e  pre-  

dominant t rend  i s  f o r  count ies  topurchase  e x i s t i n g  nonpro f i t  water  a s s o c i a t i o n s ,  

t o  i n s t a l l  d i s t r i b u t i o n  l i n e s  i n  r u r a l  a r e a s ,  and t o  r e t a i l  water .  I n  F ~ H A ' S  

view, county-wide water systems can deploy f e d e r a l ,  s t a t e ,  and l o c a l  funds more 

e f f e c t i v e l y  than nonprof i t  a s s o c i a t i o n s  because they  a r e  e l i g i b l e  t o  r e c e i v e  

va r ious  monies t h a t  a r e  a v a i l a b l e  only t o  governmental u n i t s .  

Water Supply P lanning  

Stevens has reviewed water  supply planning i n  North Caro l ina  and concluded 

t h a t  the  e f f o r t  i s  gene ra l ly  underfunded, unde r s t a f f ed ,  and s o  fragmented 

among s t a t e  agencies  t h a t  i t  precludes e f f e c t i v e  planning. 
2 0 

Three major water  supply planning a c t i v i t i e s  have been conducted i n  t h e  

s t a t e :  (1) t he  North Carol ina Water Resources Framework Study; (2)  county 

water  supply planning;  and (3 )  multi-county r eg iona l  water  management planning. 

L I 
The North Carol ina Water Resources Framework Study t akes  a broad overview of 

t h e  t o t a l  water  r e sou rce  needs of t he  s t a t e .  As t h e  f i r s t  s t a t e  comprehensive 

water  resources  po l i cy  s ta tement ,  i t  func t ions  a s  an  o f f i c i a l  g u i d e l i n e  f o r  

prepar ing  water resource  p lans .  The s tudy a s s e s s e s  t h e  c u r r e n t  water  r e sou rce  

s i t u a t i o n  and c h a r t s  a gene ra l  o u t l i n e  of f u t u r e  problem a r e a s ,  b u t  does not  

20 P a t r i c i a  A. Stevens,  "Current Water Supply Planning and Related A c t i v i t i e s  
i n  North Caro l ina ,"  Chapel H i l l :  Department of C i ty  and Regional Planning,  
Univers i ty  of North Carol ina a t  Chapel H i l l ,  1977. 

21 North Carol ina Department of Natura l  and Economic Resources,  1977. 



d e a l  w i th  s p e c i f i c  impacts on l o c a l  l e v e l s .  

I n  1971 t h e  Regional Water Supply Planning Act e s t a b l i s h e d  a  revolv ing  fund 

t o  make loans  t o  coun t i e s  t o  be  used f o r  t h e  p repa ra t ion  of r eg iona l  water  sup- 

p ly  p lans .  Twenty-two of t h e  s t a t e ' s  100 coun t i e s  completed p lans  b e f o r e  t h e  

funds were exhausted. The p lans  p lay  only a  minor r o l e  i n  t h e  d i s t r i b u t i o n  of 

s t a t e  g ran t  money f o r  water  supply systems. 

I n  1972 FmHA f inanced ,  i n  l a r g e  p a r t ,  North ~ a r o l i n a ' s  program of mu l t i -  

county r eg iona l  water  management planning. The boundaries  of t h e  counci l  of 

government (COG) r e g i o n a l  planning agencies  were taken t o  be  t h e  planning a rea  

boundaries  f o r  t h e  s tudy.  Water supply p lans  were completed f o r  10 of t h e  18 

North Caro l ina  multi-county planning reg ions .  Apparent ly,  FmHA intended t o  

promote planning a t  t he  r eg iona l  l e v e l  so  t h a t  t h e  water  system loans  and 

g ran t s  it made would be  c o n s i s t e n t  wi th  l o c a l l y  i d e n t i f i e d  needs. The l a c k  of 

p lans  i n  nea r ly  ha l f  of t h e  reg ions ,  however, may have helped f r u s t r a t e  t h a t  

goal .  A t  t h i s  p o i n t ,  t h e  p lans  appear t o  be  used a s  pre l iminary  f e a s i b i l i t y  

s tud ie s .  22 The p lans  c a r e f u l l y  desc r ibe  t h e  p re sen t  water  supply,  f u t u r e  

needs,and recommended investments f o r  each town and water  a s s o c i a t i o n  w i t h i n  t h e  

reg ions  f o r  which they  were completed. Although t h e  problems of smal l  town 

water p rov i s ion  a r e  we l l  def ined ,  two shortcomings i n  t h e  documents a r e  e v i -  

dent.  F i r s t ,  t h e  needs and goals  of r e s i d e n t s  c u r r e n t l y  beyond e x i s t i n g  water  

systems a r e  not  addressed-- in a  sense these  a r e a s  a r e  "colored green1' and f o r -  

go t ten .  Also ,  t h e r e  i s  no d i scuss ion  of what recommended system extens ions  

might mean i n  terms of growth and what t h a t  growth might b r i n g  i n  terms of i n -  

duced impacts. 

So f a r ,  t h e  planning programs mentioned were p r imar i ly  addressed t o  t he  

problems of inadequate water  supply and e s p e c i a l l y  t h e  poor water  q u a l i t y  of 

2  2  
Stevens,  1977, p. 19. 



many small community water systems. The problem is essentially one of scale. 

Small systems cannot afford the design standards and the technically trained 

personnel necessary to achieve a high quality water supply. The federal Safe 

Drinking Water Act Amendments of 1977 are addressed to this very issue. How- 

ever, the amendments will define public water systems that must meet national 

standards in such a way as to increase from 3,000 to 15,000 the number of 

systems that the state must monitor. This trend could push even more force- 

fully for regionalization of water supplies. 23 Such regionalization may have 

its own secondary effects on patterns of urbanization. 24 

There are two coordinative processes that relate directly to the review 

of water system expansion and potential impacts. They are the A-95 review 

process and the environmental impact assessment process. 

The Consolidated Farm and Rural Development Act of 1972 requires, "No 

loan under this section shall be made that is inconsistent with any multi- 

jurisdictional planning and development district areawide plan of such agency." 

Farmers Home Administration regulations state, "FrnHA shall cooperate fully 

with appropriate State agencies in the making of grants in a manner which will 

assure maximum support of the state's strategies for development of rural areas. 

. . . FmHA will give due consideration to all A-95 Agency review comments . . . . 11 

But what if the A-95 process itself breaks down? The Advisory Commission 

on Intergovernmental Relations summarized relevant criticisms of the A-95 

process as follows: 

23 See Stevens, 1977, p. 10. 

24 Regional systems with large water mains traversing the countryside might do 
more to induce rural subdivision sprawl than separate systems, unless connec- 
tion to the mains are restricted. Of course, this also assumes that water sup- 
ply is a significant factor in the location of new subdivision development in 
rural areas. 



Too o f t e n  A-95 review has been provided on a n  ad hoc 
p r o j e c t  by p r o j e c t  b a s i s ,  w i th  l i t t l e  r e l a t i o n  t o  t h e  
comprehensive planning process .  

Some c r i t i c i z e  t h e  c l e a r i n g  house func t ions  a s  a  "papermil l  
process" w i th  l i t t l e  r e a l  impact on t h e  flow of funds o r  
on interprogram coord ina t ion .  They contend t h a t  t h e  a r ea -  
wide reviews vary widely i n  q u a l i t y ,  a r e  performed'by bodies  
which l a c k  a u t h o r i t y  and o f t e n  r e f l e c t  a  tendency t o  ap- 
prove a l l  p r o j e c t s  of member governments. They po in t  ou t  
t h e  f a i l u r e  of most s t a t e s  t o  convert  t he  process  i n t o  a  
t o o l  of s t a t e  planning and budgeting.25 

These c r i t i c i s m s  may apply t o  r u r a l  water  system investments ,  no twi ths tanding  

t h e  r ecen t  r eo rgan iza t ion  of FmHA1s d i s t r i c t  boundaries  t o  co inc ide  wi th  

r eg iona l  COG boundaries .  

There has been p re s su re  f o r  FmHA t o  change i t s  planning p o l i c i e s  a t  l e a s t  

a s  f a r  back a s  1965. A t  t h a t  t ime, Landauer pointed ou t  t h a t  f e d e r a l  agencies ,  

and FmHA i n  p a r t i c u l a r ,  were funding water  l i n e s  t h a t ,  i n  e f f e c t ,  were under- 

mining t h e  e f f o r t s  of met ropol i tan  and l o c a l  governments t o  p l an  and coord i -  

na t e  l o c a l  development.26 FmHA now emphasizes t h a t  i t  only a c t s  w i th  t h e  

approval  of l o c a l  government and r eg iona l  counc i l s  of government. FmHA main- 

t a i n s  t h a t  i t s  programs: 

1)  P l ace  h ighes t  p r i o r i t y  on se rv ing  small  communities, 
e s p e c i a l l y  those  l e s s  than 5,500 people,  communities 
t h a t  u sua l ly  l a c k  funds t o  acqu i r e  long-range develop- 
ment p l ans ;  

2) A.re coordinated wi th  f e d e r a l ,  s t a t e ,  and l o c a l  agencies ;  

3)  Respect t h e  dec i s ions  and comments of areawide r eg iona l  
planning agencies .  

FmHA s t r i v e s  t o  work wi th  l o c a l  and s t a t e  government t o  
a s s u r e  t h a t  financed f a c i l i t i e s  w i l l  b e  c o n s i s t e n t  w i th  
development p lans  of t h e  s t a t e ,  r eg ion ,  county, o r  

25 Advisory C o m i s s  i on  on Intergovernmental Re la t ions ,  Regionalism Rev i s i t ed  : 
Recent Areawide and Local Responses, Washington: U. S. Government P r i n t i n g  
Of f i ce ,  1977. 

26 J e r r y  Landauer, "Shaping t h e  Metropol is  wi th  Federa l  Money," i n  Metropol i tan  
P o l i t i c s :  A Reader, Michael Danielson, ed., Boston: L i t t l e ,  Brawn and Company, 
1965. 



munic ipa l i ty .  FmHA does not a t tempt  nor a r e  we au thor ized  t o  
impose our  ideas  o r  p lans  on app l i can t s .  We have been and 
w i l l  cont inue t o  be  responsive t o  t h e  needs of l o c a l  govern- 
ments. 27 

However, concerns cont inue  t o  be  r a i s e d  i n  s e v e r a l  Midwestern s t a t e s  t h a t  

FmHA has been funding water  systems without  regard f o r  p o t e n t i a l  growth inducing 

impacts,  e s p e c i a l l y  sprawl. 
28 

Environmental impact assessments a r e  f i l e d  f o r  each p r o j e c t  t h a t  FmHA 

funds. I n  genera l  t h i s  process  has  l ed  t o  nega t ive  d e c l a r a t i o n s .  A s i m i l a r  

s i t u a t i o n  seems t o  e x i s t  i n  t h e  s t a t e ' s  environmental impact assessment process .  

I The U. S. Department of Agr i cu l tu re ,  however, has  r e c e n t l y  taken a c t i o n  t o  s t im- 
I 

I 
I u l a t e  review of i t s  programs and t h e i r  impact on important  farmland, rangeland,  

1 and wetlande2'  Each agency w i t h i n  t h e  Department has one year  i n  which t o  re- 

view and r e v i s e  i t s  programs and a c t i o n s ,  ". . . t h a t  may cause o r  encourage 

i r r e v e r s i b l e  conversions of important Farmlands and Fores t l ands ,  Prime Range- 

land,  and Wetlands, . . . o r  t h a t  may cause encroachments on f lood  p l a i n s  . . . . I t  

This  p o l i c y  may make i t  s l i g h t l y  more d i f f i c u l t  t o  g e t  water  and waste- 

water  p r o j e c t  loans ,  i n  so f a r  a s  an a d d i t i o n a l  c r i t e r i o n  w i l l  probably b e  

added t o  p r o j e c t  review. But,  in-depth a n a l y s i s  of t h e  r e l a t i o n s h i p  between 

water system expansions and land development p a t t e r n s  w i l l  probably not  be  

forthcoming. 

27 Gordon Cavanaugh, "Here1 s How t h e  Agency Repl ies  ," ASPO my Vol. 44 
(October l978) ,  p. 23. 

28 See Roy Reed, "Rural Water l i n e s  a Mixed B l e ~ s i n g , ~ '  New York Times, November 
18, 1975; and Tom Jacobson, "How Farmers Home Encourages Urban Sprawl," ASPO 
Planning, Vol. 44 (October 1978),  pp. 21-23. 

29 U. S. Department of Agr i cu l tu re ,  " ~ e c r e t s r y '  s Memorandum No. 1827, Revised: 
Statement on Land Use Policy." Washington: The Department, October 20, 1978. 



How Do They Expand? 

Figures  1 and 2 l i s t  t h e  agencies  involved i n  reviewing water  system s e r -  

v i ce  ex tens ion  proposa ls  and summarizethe c r i t e r i a  t h e s e  agencies  u s e  i n  making 

dec is ions .  I n  gene ra l ,  t h e  agencies  involved and d e c i s i o n  making c r i t e r i a  used 

d i f f e r  depending on t h e  type  of r u r a l  water  system. 

Community Systems 

These p r i v a t e l y  owned pub l i c  u t i l i t i e s  t y p i c a l l y  expand t h e i r  ope ra t ions  

by assuming ownership of water  systems i n s t a l l e d  i n  new subdiv is ions  and t r a i l -  

e r  parks.  As p a r t  of t h e i r  f r a n c h i s e ,  they  a r e  a l s o  r equ i r ed  t o  s e rve  ad ja -  

cen t  proper ty  owners i f  t h e  u t i l i t y  has  adequate  f a c i l i t i e s .  For example, i n  

t h e  case  of Heater Well Company, Cary, North Caro l ina ,  a  two-t iered system of 

tap-on f e e s  a r e  charged. A h igher  r a t e  i s  app l i ed  t o  new customers l oca t ed  ou t -  

s i d e  t h e  subdiv is ion .  The company pays f o r  t h e  f i r s t  one-hundred f e e t  of 

water  l i n e  connect ion;  t h e  customer pays f o r  t he  remainder. However, t h e  p r i -  

mary mechanism f o r  water  system expansion appears  t o  be  t h e  a d d i t i o n  of new 

systems i n  t h e  form of new subdiv is ions .  

Nonprofi t  Water Assoc ia t ions  

F inanc ia l  cons ide ra t ions  a r e  t h e  b a s i c  c r i t e r i a  used by nonpro f i t  water  

a s s o c i a t i o n s  i n  o rde r  t o  determine whether o r  not  system expansion i s  f e a s i b l e .  

The ques t ion  comes down t o  whether o r  not  t h e  annual debt  s e r v i c e  on new cap i -  

t a l  investment p l u s  t h e  c o s t  of ope ra t ion  and maintenance can be  covered by a n  

a f fo rdab le  r a t e  s t r u c t u r e .  Average o v e r a l l  d e n s i t y  of u s e r s  i s  t h e  major f a c -  

t o r  considered i n  t h i s  ana lys i s .  

On t h e  o t h e r  hand, developers  a r e  allowed t o  t a p  on t o  a  nonpro f i t  system 

i f  they a r e  w i l l i n g  t o  pay f o r  and i n s t a l l  a l l  of t h e  necessary water  l i n e s .  

The developer  i s  no t  reimbursed f o r  t hese  c o s t s  and must t u r n  t h e  l i n e s  over 

t o  t he  nonpro f i t  a s s o c i a t i o n  f o r  ope ra t ion  and maintenance. The deve lope r ' s  
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REVIEW AUTHORITY FOR WATER SERVICE EXTENSIONS 
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FIGURE 2 

DECISION-MAKING CRITERIA FOR WATER SERVICE EXTENSIONS 
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FIGURE 2 - continued 
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dec i s ion  comes down t o  a t r ade -o f f  between t h e  cos t  of water  l i n e s  versus  t h e  

added land va lue  per  dwell ing u n i t .  

The cha i rperson  of t he  board of d i r e c t o r s  of t h e  Orange-Alamance Water 

System suggested t h a t  subdiv is ions  do sp r ing  up i n  t h e  v i c i n i t y  o f ,  and a s  a 

r e s u l t  o f ,  water  system expansions. Woodside, a development below Swepsonville,  

was o f f e red  a s  an  example. 

C i ty  Municipal Systems 

Because c i t y  water  supply s e r v i c e s  a r e  gene ra l ly  provided only  t o  town 

r e s i d e n t s  and t o  t h e  immediately surrounding a r e a s ,  d e c i s i o n  c r i t e r i a  were not  

explored. 

County Municipal Systems 

County-wide systems t y p i c a l l y  expand i n  s e v e r a l  ways. They buy and absorb 

water a s s o c i a t i o n s ;  they s e l l  bu lk  water  a t  wholesale  r a t e s  t o  m u n i c i p a l i t i e s ;  

and they  extend d i s t r i b u t i o n  l i n e s  and r e t a i l  water  t o  i nd iv idua l  u se r s .  Only 

when the  county owns and ope ra t e s  t h e  r e t a i l  d i s t r i b u t i o n  l i n e s  do county o f f i -  

c i a l s  e s t a b l i s h  f i n a n c i a l  and o the r  c r i t e r i a  and make dec i s ions  wi th  r e s p e c t  t o  

i nd iv idua l  ex tens ions .  With t h e  r e c e n t  upsurge i n  county-owned, r e g i o n a l  water  

systems, county decision-makers a r e  i nc reas ing ly  involved i n  dec i s ions  t o  ex- 

tend p a r t i c u l a r  d i s t r i b u t i o n  l i n e s .  

C r i t e r i a  f o r  water s e r v i c e  ex tens ion  vary  from case  t o  case .  Unlike asso-  

c i a t i o n s  whose funding i s  l imi t ed  by p o t e n t i a l  revenues, coun t i e s  can r e l y  on 

genera l  revenues t o  compensate f o r  revenue s h o r t f a l l s  o r  slow growth i n  t h e  num- 

be r  of system use r s .  

Water and Sewer A u t h o r i t i e s  (OWASA) 

Within t h e  s e r v i c e  a r ea  boundaries ,  water s e r v i c e  i s  e s s e n t i a l l y  provided 

on demand. Extension of water  s e r v i c e  beyond those  boundaries  must be  provided 



by the  developer.  However, un l ike  nonprof i t  water  a s s o c i a t i o n s  and coopera- 

t i v e s ,  OWASA re imbursesdevelopers .  OWASA charges an  acreage  tap-on f e e  f o r  a l l  

new development, and it reimburses developers  i n  d i r e c t  p ropor t ion  t o  the  

amount of new development t h a t  occurs  along t h e  new water  l i n e .  This po l icy  

would tend t o  f a c i l i t a t e  a  sprawled development p a t t e r n  and s t imu la t e  growth. 

Consul t ing ~ n g i n e e r s '  Decis ion C r i t e r i a  

It i s  app ropr i a t e  a t  t h i s  po in t  t o  in t roduce  t h e  manner i n  which a  con- 

s u l t i n g  engineer  o r  developer might a s s e s s  f i n a n c i a l  f e a s i b i l i t y .  The process  

may b e  approached a t  two l e v e l s  of s o p h i s t i c a t i o n .  The f i r s t  dec i s ion  process  

would compare t h e  cos t  of a  t reatment  and d i s t r i b u t i o n  system, on a  per  u s e r  

b a s i s ,  t o  t h e  c o s t  of i n s t a l l i n g  ind iv idua l  wel l s .  This  process  does not  t ake  

i n t o  account t h e  small  l o t  s i z e  allowed, under s t a t e  pub l i c  h e a l t h  law, i f  a  

d i s t r i b u t i o n  system i s  i n s t a l l e d .  However, i n  t h e  absence of d a t a  on t h e  r e l a -  

t i onsh ip  between l o t  s i z e  and f i n a l  housing p r i c e ,  t h e r e  i s  no way of est ima- 

t i n g  p r e c i s e l y  how much more p r o f i t a b l e  development w i l l  b e  w i th  a  water  sys-  

tem than  without  a  water system. Consequently, t h e  numerical a n a l y s i s  d e a l s  

wi th  t h e  simple r e l a t i o n s h i p  descr ibed  e a r l i e r .  The l o t  s i z e  f a c t o r  w i l l  b e  

assumed t o  i n f luence  a  d e c i s i o n  i n  favor  of a  d i s t r i b u t i o n  system, should t h e  

dec i s ion  b e  unce r t a in .  

Density of households and t h e  q u a l i t y  of water a v a i l a b l e  a r e  t h e  two 

b a s i c  c r i t e r i a  used. Assuming t h a t  good q u a l i t y  groundwater i s  a v a i l a b l e ,  t h e  

only t rea tment  necessary would be  c h l o r i n a t i o n ,  a t  r e l a t i v e l y  minor c o s t .  The 

major c o s t  of system expansion would be  the  d i s t r i b u t i o n  l i n e s .  A s tandard  

engineering method t o  compare t h e  f e a s i b i l i t y  of a  d i s t r i b u t i o n  system wi th  

the  f e a s i b i l i t y  of an  ind iv idua l  household supply i s  t o  compare (1) t h e  c o s t  of 

an ind iv idua l  we l l  t o  (2) t h e  cos t  of a  minimum s i z e  water  main, s i x  inch ,  



running the frontage length of the lot, plus the cost of household connection. 30 

For example, compare the typical cost of an individual well to the cost of a 

distribution system on a per unit basis, assuming that house lots are 100 feet 

wide: 

Cost of an individual well ........................... (including pressure tank and chlorinator) $2,100 

........................................... Cost of distribution system $855 - 
6" polyvinal chloride pipe 

($5.00 per linear foot installed) x (100 feet) .......... $500 
House connection .......................................... 355 

In this case, the per unit cost of a distribution system is much lower be- 

cause the houses are close together. Curve A in Figure 3 illustrates that a 

distribution system becomes infeasible when the linear density of households is 

less than 15 units per mile. 

This analysis can also be extended to cover new subdivisions that can not 

tie into an existing supply, and therefore must install their own wells and 

pumps. The cost of pumps and well drilling must be added to the estimated 

distribution system cost. The cost of pumps and well drilling varies with the 

scale of development and with the nature of the local geology. Costs can 

generally range from $200 to $350 per user, curves B and C, respectively. The 

most influential factor is the scale of development. Costs rise incrementally 

depending on the number of wells required. Figure 3, shows that the density 

of houses must exceed 17 or 19 units per mile, depending on the scale of devel- 

opment, in order to economically justify the installation of a water distribu- 

tion system in a new subdivision. Also, see Appendix A. 

30 Interview with John McAdams , 1978. 
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FIGURE 3 COST OF WATER SUPPLY SYSTIIM 

l~ouses are assumed to be on one side of the street only. 
Divide LOT FRONTAGE by two if houses are on both sides of street. 
See Appendix for derivation of curves. 9 

Funding Sources and Financial Feasibility 

There are two primary sources of funds for improvement and expansion of 

water systems in rural areas, FmHA and the state. There are other funds avail- 

able from the federal government, but the level of activity is low. For exam- 

ple, in the case of the Appalachian Regional Commission (ARC), funding levels 

are limited. In the case of the Economic Development Administration (EDA), 

funds are targeted so as to preclude from eligibility all water systems not 

located in designated "growth centers." The Department of Housing and Urban 



Development i s  p r imar i ly  concerned wi th  a r e a s  over 10,000 populat ion.  
3 1 

Federal  Funding 

Under T i t l e  I of t h e  Rural Development Act of 1972 (P.L. 92-419), FmHA 

makes g r a n t s  and loans f o r  t h e  development, s to rage ,  t rea tment ,  o r  d i s t r i b u -  

t i o n  of water  i n  r u r a l  a r eas .  F a c i l i t i e s  must s e rve  p r i m a r i l y  r u r a l  r e s i d e n t s ;  

a  r u r a l  a r ea  i s  def ined  a s  an a r e a  which does not  i nc lude  any c i t y  o r  town hav- 

ing a  popula t ion  i n  excess  of 10,000 people. 

Preference  f o r  a v a i l a b l e  loan  funds i s  g iven  normally t o  pub l i c  bodies ,  

according t o  FmHA loan  i n s t r u c t i o n s .  Loans f o r  u t i l i t y - t y p e  systems, however, 

may be  made t o  nonpublic o rgan iza t ions ,  b u t  only i f  they a r e  opera ted  on a  

n o t - f o r - p r o f i t  b a s i s .  Discussions wi th  F ~ H A ' S  Chief of Community Programs i n  

North Caro l ina  i n d i c a t e  t h a t  FmHA e s p e c i a l l y  p r e f e r s  t o  provide funds f o r  

county-wide systems, a s  opposed t o  water  a s s o c i a t i o n s ,  because u n i t s  of govern- 

ment a r e  e l i g i b l e  f o r  o t h e r  pub l i c  g ran t s .  

Highest p r o j e c t  p r i o r i t y  i s  given t o  communities no t  i n  excess  of 5,500 

which have an  inadequate  water  system. Next h ighes t  p r i o r i t y  i s  g iven  t o  pro-  

j e c t s  which w i l l  en l a rge ,  extend,  o r  o therwise  modify e x i s t i n g  f a c i l i t i e s  t o  

provide s e r v i c e  t o  a d d i t i o n a l  r u r a l  r e s i d e n t s .  This i s  followed by those  pro- 

j e c t s  which involve t h e  merger of ownership and ope ra t ion  of smal le r  f a c i l i t i e s  

i n  order  t o  provide more e f f i c i e n t  management,more economical s e r v i c e ,  and more 

o r d e r l y  development of t h e  r u r a l  a r ea .  

A l l  p r o j e c t s  f inanced by FmHA must be  ". . . based on t a x e s ,  assessments ,  

revenues, f e e s ,  o r  o the r  s a t i s f a c t o r y  sources  of revenue i n  an  amount s u f f i -  

c i e n t  t o  provide f o r  f a c i l i t y  ope ra t ion  and maintenance, a  reasonable  r e s e r v e ,  

31 Commission on Rural Water, Guide t o  S t a t e  and Federa l  P o l i c i e s  and P r a c t i c e s  
i n  Rural  Water-Sewer Development, Chicago: Nat ional  Demonstration Water Pro- 
j e c t ,  1974. 



and debt payment." (FmHA I n s t r u c t i o n  1962-A, Sec t ion  1942.17(h)) Although 

FddA r e q u i r e s  an  app l i can t  t o  provide a  f i n a n c i a l  f e a s i b i l i t y  r e p o r t  prepared 

by a  q u a l i f i e d  f i rm,  FmHA t e n t a t i v e l y  determines t h e  e l i g i b i l i t y  of t h e  a p p l i -  

cant  and a s ses ses  t h e  f i n a n c i a l  f e a s i b i l i t y  of t h e  p r o j e c t .  FmHa does not  have 

an o f f i c i a l  method o r  def ined s e t  of c r i t e r i a  f o r  determining f i n a n c i a l  f e a s i -  

b i l i t y ,  b u t  t h e  fol lowing sequence desc r ibes  one method t h a t  FmHA has used. 

FmHA looks a t  t he  t o t a l  p r o j e c t  c o s t  i n  r e l a t i o n  t o  t h e  number of u s e r s  t h a t  

w i l l  b e  served by the  p ro j ec t .  The t o t a l  p r o j e c t  c o s t  i s  es t imated .  The sum 

t o t a l  of any g ran t  money i s  sub t r ac t ed  from t h e  t o t a l  p r o j e c t  c o s t ,  l eav ing  

t h e  amount which must be f inanced through loan. The loan  f i g u r e  i s  then  d iv ided  

by t h e  t o t a l  number of u s e r s  t h a t  w i l l  b e  served by t h e  system when it s t a r t s  

ope ra t ion  i n  o rde r  t o  a r r i v e  a t  an average cos t  of the  system per  user .  FmHA 

has used a  r u l e  of thumb t h a t  t he  average c o s t  per  u s e r  must be  below $1,000. 

This c r i t e r i o n  de r ives  from FmHA loan  terms of 40 yea r s  and 5  percent  i n t e r e s t  

and from a  d e s i r e  t o  keep monthly r a t e s  a t  an a f fo rdab le  l e v e l .  Each $1,000 of 

p r o j e c t  c o s t  r e s u l t s  i n  an approximate monthly debt  s e r v i c e  of $5.00. Add t o  

t h a t  an ope ra t ing  c o s t o f  metered water ,  and t h e  r e s u l t  i s  between $7.00 and 

$9.00 per  month. 
32 

Grants  a r e  l imi t ed  t o  50 percent  of the  t o t a l  p r o j e c t  c o s t ,  b u t  w i l l  

o r d i n a r i l y  only  b e  considered i f  t h e  debt  s e r v i c e  p o r t i o n  of t h e  monthly 

charge i s  i n  excess  of 1 percent  of t h e  (1970) median income of t h e  a rea .  For 

example, i f  t h e  county-wide median income was $7,500, t hen  the  monthly use r  

debt  should not  exceed $7,500 (0.01) ; (12 months), o r  $6.25. This f i g u r e  would 

be exceeded when t h e  average p r o j e c t  c o s t ,  per  u s e r ,  reaches approximately 

$1,000. I n  a c t u a l  p r a c t i c e ,  then ,  t he  p r o j e c t  c o s t  per  u s e r  could run  a s  high 

32 Interview wi th  Jack  Conniff ,  S t a t e  Of f i ce  Engineer,  Farmers Home Administra- 
t i o n ,  November 22, 1978. 



a s  $2,000, which would be  permiss ib le  i f  g ran t  money were a v a i l a b l e  t o  b r i n g  

the  loan cos t  down t o  $1,000 per  u se r .  

The c o s t  of an  ind iv idua l  household w e l l  supply may run  i n  t h e  v i c i n i t y  of 

$2,100 ( i n  1972 d o l l a r s )  .33 So F ~ H A ' s  r u l e  of thumb al lows a c a p i t a l  c o s t  per  

u s e r  t h a t  i s  roughly equ iva l en t  t o  t h e  c o s t  of an  ind iv idua l  w e l l ,  

It should a l s o  be noted t h a t  an  ex tens ion  o r  expansion of t h e  system a t  

any f u t u r e  d a t e  w i l l  be  analyzed by t h e  same c r i t e r i o n  except  t h a t  t h e  c o s t  of 

t he  expansion w i l l  b e  spread over a l l  u s e r s  i n  t h e  system, not j u s t  over t h e  

new use r s .  According t o  FmHA s t a f f ,  t h e  c o s t  of expansion would be  added t o  

t h e  outs tanding  loan  ba lance  and then  d iv ided  by t h e  t o t a l  number of u s e r s ,  new 

and o l d ,  i n  t h e  system. Since the  i n i t i a l  loan  was made, t h e  loan  ba lance  

would have been paid down and t h e  number of households on t h e  system would prob- 

ab ly  have increased .  The e f f e c t  of t hese  two f a c t o r s  would be t h a t  a lower 

d e n s i t y  p a t t e r n  of development could be supported and might b e  encouraged. 

S t a t e  Funding 

The Clean Water Bond Act of 1977 provides f o r  t h e  s a l e  of $230,000,000 

i n  bonds, of which $110,000,000 w i l l  be  a l l o c a t e d  t o  a Water Supply Systems 

Account, from which g ran t s  w i l l  b e  made only  t o  u n i t s  of government. Grants 

a r e  gene ra l ly  l i m i t e d  t o  25 percent  of t h e  t o t a l  p r o j e c t  cos t .  

P r i o r i t y  f o r  p r o j e c t  funding i s  determined by a po in t  system e s t a b l i s h e d  

by the  t h r e e  implementing s t a t e  agencies ,  Department of Human Resources,  

Department of Natural  Resources and Community Development, and the  Department 

of Administrat ion.  S t a t e  law provides:  

. . . al though pub l i c  n e c e s s i t y  w i l l  b e  t h e  primary con- 
s i d e r a t i o n  i n  g ran t ing  funds, g r e a t  emphasis must be  placed 
on t h e  a v a i l a b i l i t y  of matching g ran t s  and loans from o t h e r  

33 John M. Higgins and Daniel A. Okun, Regional Development of Pub l i c  Water 
Supply Systems, Raleigh:  Water Resources Research I n s i t u t e  of The Un ive r s i t y  
of North Caro l ina ,  1972. 
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sources ;  t h e  c r e a t i o n  of e  f f i c i e n t  systems of r e g i o n a l  waste- 
water  d i sposa l  and r eg iona l  water  supply; and t h e  wi l l i ngness  
and a b i l i t y  of l o c a l  government u n i t s  t o  meet t h e i r  respons i -  
b i l i t i e s  through sound f i s c a l  p o l i c i e s  . . . (Clean Water 
Bond Act of 1977, p. 3) 

The p r i o r i t y  poin t  system fol lows t h i s  mandate t o  t h e  e x t e n t  t h a t  i t  a s -  

s igns  a  maximum of 55 (of t he  t o t a l  100) p o i n t s  t o  "Public Necessity--Health,  

Sa fe ty ,  and Welfare." However, o the r  i tems t h a t  t h e  law demands b e  considered 

a r e  r e l ega t ed  t o  a  very  inconsequent ia l  pos i t i on .  It would appear t h a t  a  pro- 

posed p r o j e c t  t h a t  i s  not  p a r t  of a  r eg iona l  system and does not  have t h e  

approval of l o c a l  o r  area-wide r eg iona l  planning agencies  could r e c e i v e  a s  

many a s  79 out  of 100 po in t s .  This  i s  w e l l  above t h e  median l e v e l  of po in t s  

(62) assigned t o  g ran t  a p p l i c a t i o n s  during t h e  January t o  June, 1978 period 

and i t  i s  only f i v e  po in t s  below t h e  h ighes t  number of po in t s  (84) awarded 

during t h a t  per iod.  

Conclusion 

Based on t h i s  i n i t i a l  a n a l y s i s ,  d e c i s i o n  c r i t e r i a  used by v i r t u a l l y  a l l  

a c t o r s  t e n d - t o  be  f i n a n c i a l  c r i t e r i a .  Decis ion c r i t e r i a  do not  seem t o  inc lude  

c a p i t a l  improvement budget ing and planning nor long-term c o s t s  t o  t h e  communi- 

t i e s  of providing pub l i c  s e rv i ces .  With t h e  p o t e n t i a l  except ion  of municipal i -  

t i e s  and coun t i e s ,  water  s e r v i c e  providers  a r e  not  i n  a  p o s i t i o n  t o  cons ider  

long-range demands f o r  government s e r v i c e s  o r  t he  f u t u r e  c o s t s  of providing ser- 

v i ces .  A more sys temat ic  and d e t a i l e d  case  a n a l y s i s  i s  necessary t o  c l a r i f y  

the ex t en t  of secondary impacts,  and t h e  e x t e n t  t o  which they  a r e  taken i n t o  

account by pub l i c  o f f i c i a l s  and p r i v a t e  water  system managers. This ca se  ana ly-  

s i s  i s  provided i n  Sec t ion  I V  below. 





111. FRAMEWORK FOR CONSIDERING SECONDARY 
IMPACTS OF RURAL WATER SYSTEMS 

Review of previous research on problems associated with uncoordinated 

rural water system installation reveals that although the issue is of concern, 

a general consensus of the nature and the scope of the problem does not emerge. 

In accordance with the general model of secondary impact analysis (see Figure 

4), the studies can be divided into two types for analysis, The first type 

attempts to determine the strength of the relationship between water system 

installation and induced growth. These studies include a group of descriptive, 

nonsystematic attempts to examine the relationship and a group that quantified 

the relationship through the use of statistical models. This latter group is 

termed systematic studies. 

A second type of research is the result of attempts to estimate the im- 

pact of growth, These studies are all of the "nonsystematic" type due to the 

location-specific nature of growth impact analysis. The final step in the 

research, that of judgment (evaluation) of the impacts, must come on the local 

level based on comparison between local growth objectives and an analysis of 

the expected impacts. 

Water System Installation and Induced Growth 

The literature suggests that there is a relationship between public infrastruc- 

ture investment and growth, but in the case of water systems, the strength of 

that relationship is not well understood. Much more attention has been given 

to explaining and understanding the associations between sewer, highway and 

mass transit extensions and induced growth patterns.34 Much of the literature 

34 See Urban Systems Research and Engineering, 1976 and Richard D. Tabors, 
Michael H. Shapiro, and Peter P. Rogers, 1976. 
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concerning r u r a l  water  systems and induced r u r a l  popula t ion  growth draws on 

previous r e sea rch  i n t o  t h e  genera l  na tu re  of secondary impacts. 

Ind iv idua l  dec i s ions  which i n  combination l ead  t o  p a r t i c u l a r  land use  p a t -  

t e r n s  a r e  h ighly  complex i n  nature.  A household cons ider ing  a  move t o  a  r u r a l  

a r ea  w i l l  weigh many f a c t o r s ,  inc luding  employment o p p o r t u n i t i e s ,  p roper ty  

va lues  and convenience, a s  w e l l  a s  t h e  a v a i l a b i l i t y  of pub l i c  s e r v i c e s ,  such a s  

w a t e r ,  sewer, schools ,and well-maintained roads. Gray i d e n t i f i e s  another  f ac -  

t o r ,  t h e  " r u r a l  mystique," a s  important i n  the  d e c i s i o n  process ,  based on t h e  

f i n d i n g  t h a t  some untapped nonquant i f iab le  f a c t o r  seems t o  favor  r u r a l  loca-  

t i o n .  35 I n  North Caro l ina ,  Chris tenson found i n  a  s t a t ewide  survey t h a t  17 

percent  of t h e  people l i v i n g  i n  t h e  s t a t e  p r e f e r  t o  l i v e  i n  t h e  country and 

another  57 percent  want t o  l i v e  o u t s i d e  t h e  c i t y  l i m i t s  of a  town, b u t  w i t h i n  

a  15-minute d r ive .  36 Thus, t h e r e  seems t o  be a s t rong  preference  f o r  r u r a l  

l i v i n g .  

I n  an a n a l y s i s  of t he  growth inducement e f f e c t s  of va r ious  pub l i c  i nves t -  

ments and p o l i c i e s ,  Urban Systems Research and Engineering concluded t h a t  land 

use p a t t e r n s ,  ". . . a r e  t he  r e s u l t  of a  complex s e t  of h i s t o r i c a l ,  economic, 

s o c i a l ,  and p o l i t i c a l  i n t e r a c t i o n s .  No s i n g l e  f a c t o r  can b e  i s o l a t e d  a s  t h e  

cause of cu r r en t  land use  p r a c t i c e s ,  nor i s  it l i k e l y  t h a t  modifying any par-  

t i c u l a r  governmental po l i cy  would r e s u l t  i n  r a d i c a l  changes i n  f u t u r e  land use  

p a t t e r n s .  The r o l e  of ( i n f r a s t r u c t u r e )  must be seen  a s  con t r ibu to ry  r a t h e r  

t han  dec i s ive .  ,137 

35 Morris Gray, Rural vs. Suburban Res iden t i a l  Choice: A Progress  Report,  Iowa 
Ci ty :  I n s t i t u t e  of Urban and Regional Research, The Un ive r s i t y  of Iowa, 1978, 

36 James A .  Chris tenson,  1974. 

37 Urban Systems Research and Engineering,  Inc., Sewers and Suburban Sprawl: 
The Land Use Impacts of I n f r a s t r u c t u r e  Investments ,  Prepared f o r  t h e  Council  on 
Environmental Qua l i t y ,  Sp r ing f i e ld ,  Va.: Nat iona l  Technical  Information Ser-  
v i c e ,  1975, p. 38, 
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Because the significance of the presenc sence of a wat er system in 

determining land use patterns is highly affected by other variables, it is 

difficult to determine precisely the growth inducement effect of an individual 

investment decision. Nevertheless, it is generally felt that some process 

exists. As such, the problem of predicting growth is one of "attribution--the 

determination of what part, if any, of urban growth can be ascribed to public 

investment. 1138 

A New York Times article in 1975 examined rural growth stemming from 

the Farmers Home Administration financing of rural water systems and reported 

a very strong relationship between the installation of water lines and growth. 

According to this report: 

. . . the new water systems, which have multiplied spectacu- 
larly in the last ten years because of an expanded Federal 
program have brought more than pure water to the American 
countryside. They have also brought growth . . . speculators 
have discovered that a rural water system is a sure fire way 
of speeding development and selling lots. (November 18, 1975) 

A survey of rural water system managers operating FmHA financed systems in 

Mississippi found a strong perception of growth directly attributable to water 

line extension. Survey respondents felt that rural water systems had facili- 

tated increased housing in rural areas. 39 In addition, the study indicated 

that water systems were viewed as producing increases in the price of real 

estate. 

Specific locational factors must be considered before growth predictions 

can be formulated. In particular, when water supplies in a region are generally 

inadequate and individual wells are less feasible, growth is more dependent 

3 8 Environmental Impact Center, Inc., Secondary Impacts of Infrastructure In- 
vestments in the Denver Region, Prepared for the Environmental Protection 
Agency, Department of Housing and Urban Development, and Council on Environmen- 
tal Quality, Springfield, Va.: National Technical Information Service, 1977, 
p. 3. 

3 9 Brenda M. Landry, Charles P. Cartee and D. C. Williams, 1973, p. 20. 



upon centrally supplied water. The impact of water systems on development in 

areas operating under this constraint is more likely to be significant and 

predictable.4o In view of the fact that many county sanitarians in rural 

North Carolina counties report that an increasing number of familites are with- 

out a safe water supply, the expected increase in rural nonfarm residents may 

be constrained to areas serviced by water systems. This could make the place- 

ment of water lines of crucial interest to prospective rural real estate 

developers. 

Empirical tests of the relationship between various locational influence 

factors and the actual location of rural growth are few. Although factors 

which influence growth are identifiable, they are difficult to separate and 

weigh. It is also difficult to generalize empirical results from one region 

to another. 4 1 

One systematic study by Weiss and Kaiser analyzed five factors which tend 

to influence regional residential location decisions.42 Their study of the 

North Carolina Piedmont Triad region found that the relative importance of the 

five independent variables could be grouped as follows: 

First rank: Highly significant influence 

Access to major road 
Contiguity to urban use 

Second rank: Significant influence 

Agricultural capability of undeveloped land 
Access to public water system 
Distance to nearest high value corner 

40 American Society of Planning Officials, 1977, p. 42. 

41 Ibid., p. 42. 

42 Shirley F .  Weiss and Edward J. Kaiser, "A Quantitative Evaluation of Major 
Factors Influencing Urban Land Development in a Regional Cluster of Cities," 
Traffic Quarterly, Vol. 22 (January 1968), pp. 109-115. 



The five variables explained 89.5 percent of the regional land use pattern; 

however, as the authors note, the findings relate to one regional cluster for 

one period of time and may not reflect other areas even of similar size. Never- 

theless, it is noteworthy that in a study of rural residential location in the 

vicinity of major multipurpose reservoirs,Burby, Donnelly, and Weiss found that 

access to a water system was a major factor shaping the location of residential 

4 3 development. In the Lake Sidney Lanier, Georgia area, for example, access 

to a water system explained more of the location of residential development 

than any other factor considered, including topography, ground cover, distance 

to major roads, schools, employment,and nearby urban centers, and access to a 

public sewerage system. In a related study of land value changes around an 

authorized reservoir near Durham and Raleigh, North Carolina, Burby, Donnelly, 

and Weiss found that the availability of a water system was a factor contribu- 

ting to the price of rural land. 44 

In a pilot study of rural residential choice, Gray asked exurbanites to 

rate the importance of the availability of public services, lot size and ar- 

rangement, monthly mortgage, and distance to work and shopping in terms of 

desirability, economy, and convenience. The survey, which included water and 

sewer facilities and improved public roads, found that within the public ser- 

vice category, hard surfaced public roads were more important in determining 

residential location than the presence or absence of public water and sewer. 
45 

43 Raymond J. Burby, Thomas G. Donnelly, and Shirley F. Weiss, "Vacation Home 
Location: A Model for Simulating the Residential Development of Rural Recrea- 
tion Areas," Regional Studies, Vol. 6 (December 1972), pp. 421-439. 

44 Raymond 3. Burby, Thomas G. Donnelly, and Shirley F. Weiss, The Effects of 
Authorization for Water Impoundments on Shoreland Transition, Report No. 78, 
Raleigh: Water Resources Research Institute of The University of North 
Carolina, 1973. 

45 Morris Gray, 1978, p. 11. 



A study of the determinants of the conversion of rural land to residential 

uses in the metropolitan fringe of Denver, Colorado used the EMPIRIC model to 

find the importance of public investment relative to other factors influencing 

land use change. Results showed that new water service explained 6.8 percent 

of the change, as compared with 23 percent of the change attributable to new 

sewer service, and 4.6 percent to the existing highway pattern. In the analy- 

sis, however, the authors suggest that those proportions are likely to change 

so that, "With a growing concern over water, public systems have begun to play 

an increasingly important role in the urban development process. ,146 

In summary, it appears that rural water system investments, while not the 

major factor accounting for rural development, contribute to rural growth and 

the location of new residences outside of built-up areas. The effects of this 

population distribution are discussed below. 

The Effects of Induced Growth 

The issue of secondary impacts which result from rural growth is of cri- 

tical interest to planners, public officials,and rural residents. Concentra- 

tion on one set of impacts, either the good or the bad, leads to a misrepresen- 

tation of the implications of growth. For this reason, it is important that 
I 

both the connection between growth and secondary effects is understood and 
I 

1 that the range of effects is explored. 
! 

In instances of induced sprawl, environmental degradation may result when 

rural housing density is increased. Although a public water system is designed 

in part to protect households from contaminated or depleted groundwater, if 

extensive sprawl development is attracted to the serviced land, several other 

environmental problems may be created. Stormwater runoff is greatly increased 

46 Environmental Impact Center, 1977, p. 5. 

4 1 



following the conversion of land from an undisturbed or agricultural state to 

residential uses. This increases the threat of both surface water pollution 

and flooding. Serious erosion problems and local stream sedimentation can be 

the eventual result. Lawnmowing activity and the use of lawn fertilizer can 

increase the eutrophication rates of area ponds. Fragile or unique habitats 

are impacted by shifts in land use patterns. Since conversion of land from 

residential back to wilderness or agricultural uses rarely occurs, a loss of 

habitat or farmland is a permanent impact. 

In North Carolina, the Rural Land Use Planning Committee has expressed 

its concern about 

The Committee has 

rising rural real 

the conversion of 

rapid rate. This 

the impact of unguided rural growth on agricultural land. 4 7 

observed the relationship between rural development and 

estate values, which it believes are creating pressure for 

agricultural land to residential uses in some areas at a 

indirectly raises the cost of farm and forestry operations 

and influences farmers to abandon agricultural operations. According to the 

Committee, "Farmers that desire to maintain their farms and forests have little 

protection from these land use intrusions. 114~ 

Another major concern to public representatives is the effect of growth 

on the future demand for costly public services, such as police and fire pro- 

tection, sewer service, schools, and hospital facilities. Below certain 

threshold densities, dependent upon a variety of geographical, institutional 

and perceptual values, the demand for public services in rural areas does not 

initially increase rapidly with population growth. As Alan Altshuler has noted, 

47 Rural land Use Planning Committee, Rural Land Use Planning: Appraisal of 
the Past, Present and Future Role of the Schools of Agriculture and Life 
Sciences and Forest Resources, Raleigh: The Committee, 1978, p. 1. 



rural residents do not demand the same high level of public service as urban 

dwellers; for example, they get along well without sidewalks and lighted 

streets.49 BY choosing to reside in a country setting, individuals accept the 

understanding that urban public services are often not readily available. 

However, as residential density passes some threshold, many expensive 

public projects are required to meet new public service demands. Water and 

sewer system installation, while not necessarily the determinant of growth and 

secondary impacts, may be a key element because it tends to come first and 

accelerate the need for other services. Wilson has observed, "Water and sewer 

facilities stimulate and encourage development, and they are the framework on 

which the urban type community is built. 1150 Water lines, theref ore, may be 

regarded as key indicators of the location of future population growth and 

future requirements for capital outlays. 

In a social sense, there is concern that the rapid growth of the rural 

nonfarm population relative to the established farm population can lead to 

problems resulting from conflicts in lifestyles. The local government must 

deal with any city-county tension aroused against new residents who may not 

have a sense of local character and cultural values. 

49 
Alan Altshuler, "Critique of Costs of Sprawl," Journal of the American Insti- 

tute of Planners, Vol. 43 (April 1977), pp. 207-209. Also see, Duane Windsor, 
"A Critique of the Costs of Sprawl," Journal of the American Planning Associa- 
tion, Vol. 45 (July 1979), pp. 279-292. - 
50 S. L. Wilson, "Municipal Water and Sewer Services to Suburban and Rural 
Satellite Communities,'' in Proceedings: Symposium on Better Water and Sewer 
Services for Small Communities in North Carolina, Raleigh: Water Resources 
Research Institute of The University of North Carolina, pp. 84-90. 





I V .  DECISION-MAKING FOR RURAL WATER SYSTEMS I N  NORTH CAROLINA: 
RESULTS FROM SEVEN CASE STUDIES 

Seven case  s t u d i e s  were undertaken i n  o rde r  t o  (1) improve our  understand- 

ing of l o c a l  communities' a t t i t u d e s  toward r u r a l  growth and development, ( 2 )  

determine i n  some depth how water  system extens ion  dec i s ions  a r e  be ing  made 

ac ros s  North Caro l ina ,  and ( 3 )  a s c e r t a i n  how l o c a l  o f f i c i a l s  view t h e  impacts 

t h a t  have r e s u l t e d  from water  s e r v i c e  ex tens ions .  The water systems s e l e c t e d  

f o r  s tudy inc lude :  

Bogue Banks Water Assoc ia t ion ,  C a r t e r e t  County 

e Dan River Water, Inc . ,  Rockingham County 

e Davie County Water System 

Neuse River Water Assoc ia t ion ,  Craven County 

e Newton Municipal Water System, Catawba County 

e Oak H i l l  Water System Corporat ion,  Burke County 

e Union County Water System 

These systems were s e l e c t e d  on the  b a s i s  of t h r e e  c r i t e r i a .  F i r s t ,  systems were 

s e l e c t e d  i n  a r eas  t h a t  were r a p i d l y  growing, so  t h a t  t h e  impacts of water  s e r -  

v i ce  ex tens ions  on the  l o c a t i o n  of new development could be i d e n t i f i e d .  Second, 

water systems were s e l e c t e d  so  t h a t  a range of system types would be  represented ,  

inc luding  nonprof i t  water  a s s o c i a t i o n s ,  municipal systems,and county o r  r eg iona l  

systems. F i n a l l y ,  t he  case  s tudy water  systems were s e l e c t e d  so t h a t  each r e -  

gion of the  s tate--mountains ,  Piedmont, and c o a s t a l  plain--would be represented .  

See Figure 5. 

Data f o r  each case  s tudy  were c o l l e c t e d  through a ques t ionna i r e  admini- 

s t e r e d  during personal  in te rv iews  wi th  t h e  cha i rperson  of t h e  county commission- 
1 

e r s ;  t he  county manager o r  t he  water system manager i f  t h e  system was p r i v a t e l y  
I 
























































































































































