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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. 



LOT FRONTAGE (ft . ) 1 

I i systems 

DENSITY OF HOUSES (per mile) 

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. 
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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 





owned. I n  a d d i t i o n ,  t h e  a g r i c u l t u r a l  ex tens ion  agent ,  water  system engineer ,  

and t h e  county planner  were interviewed f o r  each case  i f  they  were a v a i l a b l e .  

Appendix B provides a l i s t  of persons interviewed f o r  t h e  case  s tud ie s .  The 

ques t ionna i r e  used i n  t h e  case  s t u d i e s  i s  reproduced i n  Appendix C.  

Percept ions  of Bene f i t s  and Costs  from Rural  Development 

The case  s tudy da t a  gene ra l ly  support t h e  view t h a t  l o c a l  pub l i c  o f f i c i a l s  

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 be  t h e  d r i v i n g  fo rce  i n  

e f f e c t i n g  b e n e f i c i a l  change. Community growth and development i s  s t r o n g l y  en- 

couraged; otherwise,  i t  i s  f e l t  s o c i a l  and economic s t a g n a t i o n  w i l l  b e  t h e  r e -  

s u l t .  The case s t u d i e s  a l s o  h i g h l i g h t  t h e  c o s t s  of development which occur  

i n  conjunct ion wi th  the  b e n e f i t s .  The problem fac ing  t h e  l o c a l  o f f i c i a l  i s  

one of t r y i n g  t o  f i n d  methods t o  reduce c o s t s  whi le  pursuing t h e  growth objec-  

t i v e .  Publ ic  bodies  o f t e n  have d i s c r e t i o n a r y  power over  dec i s ions  concerning 

the  provis ion  of many pub l i c  s e r v i c e s .  It i s  suggested i n  planning l i t e r a t u r e  

t h a t  marginal adjustments i n  t h e  t iming,  loca t ion ,and  capac i ty  of some s e r v i c e s ,  

such a s  pub l i c  water  and sewer, can be used t o  m i t i g a t e  nega t ive  impacts of 

development. The in te rv iews  r evea l ed ,  however, t h a t  t h e  a b i l i t y  of l o c a l  

governments t o  e x e r c i s e  t h a t  d i s c r e t i o n  i s  o f t e n  r e s t r a i n e d  by t h e  conserva- 

t i v e  p o l i t i c a l  a t t i t u d e s  preva len t  i n  r u r a l  North Carol ina.  

Research Approach 

The expansion of c a p i t a l  f a c i l i t i e s  t o  encourage i n d u s t r i a l  l o c a t i o n  i s  a  

means by which pub l i c  o f f i c i a l s  o f t e n  hope t o  f a c i l i t a t e  development. As was 

d iscussed  e a r l i e r ,  however, t h e  causa l  l i n k  between t h e  expansion o r  formation 

of a  r u r a l  water  system and subsequent r u r a l  development, o r  the  more i n d i r e c t  

l i n k  between pub l i c  investment and secondary impacts of development, i s  not  

always obvious. A s  a  p a r t  of t h i s  s tudy ,  an  in te rv iew technique designed t o  



measure perceptions of the merits of rural development and perceptions of the 

impacts of local rural water supply systems was devised. It should be noted 

that some of the impacts attributed to the installation of the water lines may, 

in reality, be the result of other exogenous factors. The empirical testing of 

the validity of the perceptions of the respondents could be pursued as an exten- 

sion to this project. The methodology used in this phase of the research was 

deliberately chosen to study perceived rather than actual causal relationships. 

This information is important to the rural planning process because public deci- 

sions are usually the result of reactions to perceived relationships. 

Respondents were first asked a series of subjective questions to determine 

their views on the general goal and idea of rural development. Each respondent 

was asked if rural development, often advocated as a solution to a wide assort- 

ment of problems facing rural counties, would alleviate, aggravate, or have no 

effect on specific local problems. The list of potential problems itemized on 

the questionnaire included lack of employment opportunities, low wages, inade- 

quate educational and social services, inadequate water and sewer service, en- 

vironmental degradation, and social tension. After responding to the list of 

particular potential problems, each respondent was asked for a general state- 

ment of feelings concerning the net benefits of increased rural development. 

Perceptions of Benefits of Development 

The answers to the general question of the impact of growth on rural North 

Carolina revealed a relatively consistent attitude of the respondents. The 

perceptions were favorable, and almost without exception growth and development 

was considered to be a net benefit in each of the sample localities, regardless 

of any negative impacts identified in the earlier round of questions. Within 

the set of responses indicating a positive reaction to development, however, 

there was a wide spread of opinions ranging from whole-hearted approval to 



q u a l i f i e d  suspic ion .  One water  system manager, a f t e r  i n d i c a t i n g  t h a t  develop- 

I ment would cause f u t u r e  problems.with pub l i c  s e r v i c e  p rov i s ion ,  responded t o  

t h e  genera l  ques t ion  by s t a t i n g ,  "Growth i n  any form i s  b e n e f i c i a l . "  Other r e -  , 

spondents observed t h a t  whi le ,  b roadly  speaking,  growth was b e n e f i c i a l ,  adequate 

environmental r e g u l a t i o n s  and subd iv i s ion  c o n t r o l s  must be  i n s t i t u t e d  by t h e  

app ropr i a t e  l o c a l  and s t a t e  governments. One respondent ,  wh i l e  approving of 

today ' s  growth, wondered when t h e  county would recognize  t h e  t ime t o  say  "no," 

1 and i f  i t  would have any power t o  c o n t r o l  f u t u r e  growth. One county manager 
I 

d i f f e r e n t i a t e d  between types of growth i n  h i s  r e p l y ,  no t ing  t h a t  whi le  i n d u s t r i a l  

growth was good f o r  t h e  county because of t h e  r e s u l t i n g  inc rease  i n  revenues, 

I wage r a t e s ,  and op t ions  f o r  s e r v i c e  p rov i s ion ,  r e s i d e n t i a l  growth was a n e t  

d r a i n  on county resources .  The ambuigity of t h e  s i t u a t i o n  was summarized i n  

one county by the  Di rec to r  of Human Development who responded t o  t he  ques t ion  

of t h e  n e t  b e n e f i t  of development i n  h i s  county by s t a t i n g ,  "There a r e  t oo  

many ' i f s . '  I f  growth f i l l s  t h e  vo ids ,  it i s  good. I f  poorly planned, i t  

could i n t e n s i f y  a l l  t he  p re sen t  county problems." 

Three reasons were most commonly c i t e d  t o  support  t he  conclusion t h a t  

growth i s  b e n e f i c i a l  t o  r u r a l  North Carol ina.  The f i r s t  was the  advantages of 

I an expanded i n d u s t r i a l  base ,  r e s u l t i n g  i n  a more s t a b l e ,  d i v e r s i f i e d  economy. 

Severa l  of t he  count ies  (Union, Burke, Rockingham) had h i s t o r i c a l l y  based t h e i r  

economies on t h e  t e x t i l e  i n d u s t r y ,  and i n  t h e s e  coun t i e s  pub l i c  o f f i c i a l s  were 

e s p e c i a l l y  anxious t o  a t t r a c t  new and d i f f e r e n t  i n d u s t r i e s .  Because the  t ex -  

I t i l e  m i l l s  have t r a d i t i o n a l l y  o f f e red  low wages t o  t h e i r  employees i n  North 

Caro l ina ,  t h e  second major reason f o r  a t t r a c t i n g  new development was 

t h e  expec ta t ion  t h a t  growth would have a p o s i t i v e  impact on t h e  wage 

s t r u c t u r e  and t h e  l e v e l  of employment oppor tun i t i e s .  I n d u s t r i a l  development, 

and t o  a l e s s e r  e x t e n t ,  r e s i d e n t i a l  development, was c r e d i t e d  wi th  inc reas ing  



t h e  county revenue base ,  t h e  t h i r d  most commonly expressed b e n e f i t .  Develop- 

ment was a l s o  c r e d i t e d  wi th  o t h e r  p o s i t i v e  e f f e c t s ,  inc luding  expanding 

c u l t u r a l  and s o c i a l  o p p o r t u n i t i e s ,  genera t ing  i n t e r n a l  county improvements, 

and providing an  impetus t o  t h e  county t o  upgrade i t s  p rov i s ion  of s e r v i c e s .  

A l l  t h e  f avo rab le  r e a c t i o n s  can be i n t e r p r e t e d  a s  a  r e f l e c t i o n  of t h e  i m -  

portance ass igned  t o  t h e  goal  of r u r a l  development. 

Percept ions  of Costs  of Development 

There seemed t o  be a  c e r t a i n  r e luc t ance  on t h e  p a r t  of t h e  respondents  t o  

dwell  on p o t e n t i a l  c o s t s  of r u r a l  development. I n  l i g h t  of t h i s ,  it i s  prob- 

a b l e  t h a t  l o c a l  o f f i c i a l s  d i scount  t h e  c o s t s  of growth r e l a t i v e  t o  t h e  va lue  of 

t h e  p o t e n t i a l  b e n e f i t s .  

Two reasons  can be  hypothesized f o r  t h i s  a t t i t u d e .  The f i r s t  i s  t h a t  

s i n c e  t h e  n a t u r e  and magnitude of t h e  c o s t s  w i l l  b e  l a r g e l y  determined by t h e  

shape of development, t h e  e s t ima t ion  of c o s t s  of growth i s  very  much i n  t h e  

realm of specu la t ion .  Due t o  t he  gene ra l  a t t i t u d e  t h a t  r u r a l  government should 

t a k e  a  r e a c t i v e  approach t o  planning,  t h e  eventua l  development p a t t e r n  w i l l  b e  

l a r g e l y  determined by market fo rces .  That p a t t e r n ,  and thus  i t s  c o s t s ,  cannot 

be e a s i l y  p red ic t ed  a t  t h e  l o c a l  l e v e l .  

The second motive f o r  t h i s  r e l u c t a n c e  may be  found i n  b a s i c  human na tu re .  

Local o f f i c i a l s  would be  more i n c l i n e d  t o  focus on the  p o s i t i v e  a s p e c t s  of t h e i r  

o b j e c t i v e s ,  and t h e r e f o r e  by omission may g l o s s  over t h e  a n t i c i p a t e d  nega t ive  

impacts. Hence, some of t h e  problems s p e c i f i e d  i n  t h e  ques t ionna i r e ,  such a s  

inadequate  f i r e  p r o t e c t i o n ,  i n s u f f i c i e n t  r e c r e a t i o n a l  f a c i l i t i e s ,  overcrowded 

educa t iona l  f a c i l i t i e s ,  inadequate  garbage c o l l e c t i o n ,  e r o s i o n  problems, and 

s o c i a l  t e n s i o n ,  were dismissed,  not  because they  a r e  u n l i k e l y  t o  a r i s e ,  b u t  

because t h e i r  occurance w i l l  be  handled i n  a  "business  a s  usual"  manner. 



The one p o t e n t i a l  c o s t  of development t h a t  was mentioned f r equen t ly  a s  a  

very s e r i o u s  problem was t h e  p o s s i b i l i t y  of a  genera l  s e p t i c  system f a i l u r e ,  

and t h e  co inc ident  n e c e s s i t y  of a  pub l i c  sewer system. This  contingency would 

r e q u i r e  a  r e l a t i v e l y  massive and unexpected pub l i c  expendi ture  of funds. Not 

one of t he  communities included i n  t he  s tudy had p lans  f o r  such a  system i n  i t s  

c a p i t a l  budget ing program. I f  s e r i o u s  s e p t i c  problems were t o  occur ,  t h e r e -  

f o r e ,  t h e r e  would be  a  s u b s t a n t i a l  l a g  time between t h e  i n i t i a l  r ecogn i t i on  

of t he  h e a l t h  hazard and t h e  i n s t a l l a t i o n  of t h e  sewer system. 

The s i t u a t i o n  i s  e s p e c i a l l y  complicated i n  t h e  cases  of p r i v a t e ,  nonpro f i t  

water  systems (see ,  f o r  example, t he  fol lowing case  s t u d i e s  of Oak H i l l  Water 

Corporat ion,  Dan River Water, Incorporated,and Bogue Banks Water Associat ion.)  

I f  t he  increased r e s i d e n t i a l  d e n s i t y  permit ted by t h e s e  systems induces s e p t i c  

f a i l u r e s ,  t h e  d e c i s i o n  t o  f inance  a  r u r a l  sewer must b e  made a t  t h e  pub l i c  

l e v e l .  Therefore,  t h e  s e a t  of r e s p o n s i b i l i t y  f o r  so lv ing  t h e  problems of nega- 

t i v e  impacts i s  d i f f e r e n t  from t h e  system inducing those  impacts. 

Summary 

The growth and development occurr ing  i n  many r u r a l  

i s  gene ra l ly  regarded by l o c a l  o f f i c i a l s  a s  b e n e f i c i a l .  

North Caro l ina  count ies  

The case  s tudy  d a t a  

support  t h e  e a r l i e r  i n d i c a t i o n s  t h a t  r u r a l  development i s  c r e d i t e d  wi th  many 

p o s i t i v e  impacts ,  such a s  r a i s i n g  wages, i nc reas ing  employment o p p o r t u n i t i e s ,  

d i v e r s i f y i n g  t h e  s o c i a l  c h a r a c t e r  of t h e  community, and inc reas ing  l o c a l  t a x  

revenues. 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 he  l edge r ,  how- 

eve r ,  does not  extend t o  a  balanced a n a l y s i s  of t h e  expected c o s t s  a t  the  l o c a l  

l e v e l .  Respondents i nd ica t ed  a  c e r t a i n  r e luc t ance  t o  s p e c i f y  and d iscuss  most 

p o t e n t i a l  problems of increased  development, wi th  t h e  except ion  of t he  problem 

of t h e  f u t u r e  n e c e s s i t y  of p u b l i c l y  f inanced sewers,  This hes i t ance  may par -  

t i a l l y  r e f l e c t  t he  l ack  of t o o l s  a v a i l a b l e  t o  r u r a l  pub l i c  o f f i c i a l s  t o  a c t i v e l y  



channel growth in a positive manner so as to avoid or to at least mitigate the 

emergence of problem situations. 

Water System Decision-Making 

This section reviews public infrastructure decision-making in seven case 

studies of the formation or expansion of water systems. The cases are grouped 

according to type of water delivery agency. The first four case studies are 

water associations, the next is a joint municipal/county system, and the last 

two are county-wide water systems. Selected characteristics of the case study 

water systems and the expansion decisions studied are summarized in Figure 6. 

Although decision-making actors are slightly different across these agency 

types, the criteria used to make expansion decisions seemed to be the same. 

For new development, water associations extended service only if the developer 

paid for the cost of water line installation. This was also generally true of 

county-wide water systems. Both public and private water agencies operated 

similarly when they expanded their service area to include existing development 

that was experiencing water quality problems. Both types of agency used pri- 

marily financial criteria to assess the feasibility of expansion. The public 

systems, such as county-wide systems, had more financial resources to draw from, 

however, and therefore could undertake more costly expansions than the water 

associations. County-wide systems qualified for State Clean Water Bond Act 

grants and, if necessary, could use Gax revenues. 

We hypothesized that public agency decision-makers would be more likely 

than decision-makers of private water associations to anticipate future public 

costs associated with the impacts of water system expansion. Although public 

officials were more concerned than private water association managers with the 

problems of funding and providing new services to residential growth, public 

agencies did not appear to take secondary impacts into account when planning 



FIGURE 6 

SELECTED CHARACTERISTICS OF CASE STUDY WATER SYS- 

Loan Amount 
and Source 

$230,000 EDA 

$4,179,000 
proposed 
FmHA loan 

Total  Cus- Annual Debt 
tomers : Service f o r  

Extension 

1400 $13,000 

N.A. N.A. 

$583,000 I 510 a t  
FmHA format ion 

-0 - 
(developer 
paid f o r  
addition) 

-0 - $60,000 
($183,000 f r o m  N.C. Clean 
city/county Water Bond 
fund) Act grant  

Water Bond 

(7) 
Maintenance 
and Oper- 
a t i ng  Cost, 
Last Year 

$ 87,000 

N.A. 

$46,299 

N.A. 



FIGURE 6 - continued 

(8) 
Construction 
Cost Per New 
Cus tomer 

(1) ; (4) 

$1,533 

(9 
Mortgage 
Cost Per New 
cus tomerl 
(2) i. (4) 

$1,533 

NA = Information not available. 

(10) 
Monthly 
Debt 
service2 
(6) Z (42 

$7.22 

N.A. 

Comments on 
~inancial Criteria 

- - 

Proposed addition 
was restricted. 

Developer required 
to pay full cost. 

Although 50 customers 
may ultimately use the 
system, only 4 have 
any immediate need. 

Assumed that 90% of 
the'3600 potential 
customers could be 
signed up (3240). 

Non-Financial 
Considerations 

Septic tanks failing; ground- 
water polluted. 

1. Competition between local 
governments and the water asso- 
ciation for service areas; and 2 
the local governments loss of 
control over infrastructure ex- 
pansion in the fringe areas re- 
sulted in a negative A-95 review 
and halted the extension. 

Expensive to secure groundwater, 
some of which was becoming 
polluted. 

Pockets of polluted groundwater. 
The system was designed using th 
Davidson Water System, a system 
serving virtually the entire 
rural population of Davidson 
county3, as a model. 

Pockets of polluted groundwater. 

Based on costs to water system exclusive of all grant monies, developer contributions, and public construction fund 
monies. 

Based on mortgage cost per potential neG customer. 

Campbell Wallace Consulting Engineers, Davie County, N. C., New Water System, February, -1973, p. 1. 



water  system expansions.  This  can be  expla ined  i n  one of two ways. Pub l i c  

o f f i c i a l s  e i t h e r  perceived water  systems a s  having no impact on growth p a t t e r n s  

and growth r a t e s ,  o r  t h e i r  assessment of t h e  problems w i t h  s e r v i c i n g  new growth 

was not  s o  d i r e  a s  t o  make them s top  t h e  development process  a l t o g e t h e r .  With- 

ou t  a  need t o  analyze development p o l i c y ,  t h e r e  was no reason  t o  r e a s s e s s  

e x i s t i n g  water ex tens ion  pol icy .  Although we expected p u b l i c  water  agenc ies  t o  

make dec i s ions  based on p u b l i c  impacts more r e a d i l y  than  p r i v a t e  water  agenc ies ,  

we found no d i f f e r e n c e .  

I n  t he  a n a l y s i s  of  va r ious  i n s t i t u t i o n s  provid ing  water  s e r v i c e ,  w e  hypo- 

t he s i zed  t h a t  pub l i c  agenc ies  could provide s e r v i c e  i n  a  more c o s t - e f f e c t i v e  

manner t han  p r i v a t e  water  a s s o c i a t i o n s  because governments i n  North Caro l ina  

a r e  e l i g i b l e  t o  r e c e i v e  S t a t e  Clean Water Bond Act  g ran t s .  Davie County and 

Union County (F igure  6 ,  Column 9)  e f f e c t i v e l y  reduced t h e  mortgage c o s t  pe r  new 

customer by ob ta in ing  s t a t e  g r a n t  funds.  However, i t  i s  no t  c l e a r  t h a t  t h e  

governmental agenc ies  a r e ,  a s  a  group, a b l e  t o  reduce t h e  c o s t  of d e l i v e r i n g  

water  s e r v i c e .  

The Bogue Banks Water Assoc i a t i on  

The Bogue Banks Water Assoc i a t i on  i s  l oca t ed  on t h e  coas t  of North Caro l ina ,  

about midway between Vi rg in i a  and South Caro l ina .  It se rves  t h e  r e s i d e n t s  of 

Emerald I s l e ,  one of f o u r  m u n i c i p a l i t i e s  on t h e  twenty-mile-long b a r r i e r  i s l a n d  

c a l l e d  Bogue Banks. When t h e  system was f i r s t  formed, i t  served  about 400 

houses. It now provides  water  t o  1 ,400 dwel l ings  and i s  expected t o  grow i n  

coming years .  

Emerald 1 s l e ' s  year-round popula t ion  i n  1976 was on ly  330. However, a f t e r  

a  new b r i d g e  was b u i l t  t o  t h e  i s l a n d  i n  t h e  e a r l y  1 9 7 0 f s ,  popula t ion  growth be- 

gan t o  e s c a l a t e .  Tourism and second home development have become major economic 



a c t i v i t i e s .  The land use  p lan  prepared under t h e  Coas ta l  Area Management Act 

(CAMA) has most of t h e  town c l a s s i f i e d  a s  " t r a n s i t i o n a l , "  meaning t h a t  heavy 

urban development i s  expected. Engineering s t u d i e s  t h a t  have examined t h e  

f e a s i b i l i t y  o f  i s l a n d  sewerage i n d i c a t e  t h a t  80,000 people could i n h a b i t  t h e  

town given t h e  c u r r e n t  supply of l o t s  t h a t  a r e  p l a t t e d  and on t h e  county t a x  

books. 

Although t h a t  p r o j e c t i o n  seems q u i t e  high,  i n  view of t h e  f r a g i l e  na tu re  

of t h e  North Caro l ina  Outer Banks ecosystem, t h e  pub l i c  a t t i t u d e  toward t h e  

expected growth i s  gene ra l ly  p o s i t i v e .  It i s  recognized t h a t  planning w i l l  b e  

e s s e n t i a l  so  t h a t  growth i s  channeled i n  proper  d i r e c t i o n s .  Impacts of deve l -  

opment a r e  expected t o  be  almost completely p o s i t i v e .  S p e c i f i c  i s s u e s  d i s -  

cussed inc lude  t h e  expec ta t ion  t h a t  growth w i l l  provide new jobs,  r a i s e  wages, 

and t r a i n  and d i v e r s i f y  t h e  l abo r  force .  The respondents  d id  not  f e e l  s t r o n g l y  

t h a t  growth would have any adverse impact on s p e c i f i c  county problems pre-  

s e n t l y  e x i s t i n g .  Overa l l ,  every respondent f e l t  t h a t  adequate  s e r v i c e s  were 

be ing  provided by t h e  town. A l a c k  of municipal sewerage was c i t e d  by each 

person interviewed a s  a major s e r v i c e  t h a t  was needed. Inadequate  highways, 

c u l t u r a l  o p p o r t u n i t i e s ,  r e c r e a t i o n  and en ter ta inment  f a c i l i t i e s  were a l s o  men- 

t ioned  a s  problems t h a t  should be  addressed. 

Decis ion t o  e s t a b l i s h  t h e  system.--At t h e  t ime t h e  water  system was f i r s t  

proposed i n  1969, Emerald I s l e  was on t h e  verge  of a major development boom. 

The North Caro l ina  Department of T ranspor t a t ion  had j u s t  approved a new b r i d g e  

t o  t h e  i s l a n d  t h a t  would r e p l a c e  t h e  overcrowded f e r r i e s  and the  long twenty- 

mile  d r i v e  which formerly had been t h e  only means of access  t o  t h e  town. De- 

mand f o r  beach proper ty  was inc reas ing ,  and l o c a l  bus ines s  l e a d e r s  decided t o  

t ake  s t e p s  t o  i n s u r e  t h a t  nothing would impede f u t u r e  growth. 

Dense development of mobile homes was a l r e a d y  causing some water  

contamination i n  t h e  town. The problem sur faced  a s  s h e l l f i s h  beds i n  ad j acen t  



Bogue Sound were closed.  Paced wi th  t h e  t h r e a t  t i a t  t h e  County Heal th Depart- 

ment might impose a  b u i l d i n g  moratorium because of p o l l u t e d  d r ink ing  water  

supp l i e s ,  r e a l t o r s  and b u i l d e r s  i n  t h e  a r e a  advocated t h e  development of a  water  

system. However, t h e  town of Emerald I s l e  was unwi l l ing  t o  t ake  on respons i -  

b i l i t y  f o r  a  water  system because of t he  small  number of permanent r e s i d e n t s  

then  l i v i n g  i n  t h e  community. Undetered by t h i s  se tback ,  t h e  l o c a l  bus iness  

community decided t o  organize  a  p r i v a t e  water  a s soc i a t ion .  

Under t h e  d i r e c t i o n  of Tom Willis, D i rec to r  of t h e  Eas t  Caro l ina  Develop- 

ment I n s t i t u t e  and a  proper ty  owner a t  Emerald I s l e ,  funding was secured through 

t h e  Economic Development Administrat ion.  Loans and g r a n t s  which t o t a l e d  

$468,000 were provided by t h e  ERA, No o t h e r  pub l i c  agencies  on t h e  county, 

s t a t e  o r  f e d e r a l  l e v e l  were involved i n  t he  funding dec is ion .  With t h i s  money, 

t he  Bogue Banks Water Assoc ia t ion  was formed, and was provid ing  water  t o  400 

households by l a t e  i n  1969. 

Two new w e l l s  and many a d d i t i o n a l  miles of water  l i n e s  have been added t o  

t h e  system s i n c e  1969. When a developer opens a  new s i t e ,  he i n s t a l l s  t h e  

necessary water  l i n e s  and then  deeds them t o  t h e  Assoc ia t ion .  New w e l l s  a r e  

added a s  demand d i c t a t e s ,  funded wi th  Farmers Home Adminis t ra t ion  low i n t e r e s t  

loans.  The Assoc ia t ion  has no formal p l ans  f o r  growth, b u t  expands on an  ad 

hoc b a s i s  t o  s a t i s f y  the  water needs of a  growing community. 

Percept ion  of t h e  impacts of t he  water  system.--Everyone interviewed f e l t  

t h a t  t he  system has been a  b l e s s i n g  t o  t he  a r e a  and t h a t  t h e  growth it has en- 

couraged i s  good. Tom Willis maintains  t h a t  t h e  water  system has had t h e  

g r e a t e s t  b e n e f i c i a l  impact of any EDA p r o j e c t  i n  t h e  na t ion .  He c r e d i t s  i t  

w i t h  providing many jobs and en la rg ing  t h e  community's t a x  base. 

Only Robert Quinn, A s s i s t a n t  D i rec to r  of t h e  Neuse River  COG, be l i eved  t h a t  

t h e r e  were some environmental problems a s soc i a t ed  w i t h  t h e  water  system. He 



f e l t  t h a t  dense bu i ld ing  p r a c t i c e s  allowed by t h e  system were causing s e p t i c  

tank f a i l u r e s  and p o l l u t i o n  of w e l l s  and groundwater. Other respondents  passed 

o f f  any l inkage  between t h e  water  system and po l lu t ed  groundwater by saying t h a t  

s i n c e  t h e  Assoc ia t ion  had formed, everyone was g e t t i n g  c l e a n  water .  

Because of t h e  r e s o r t  c h a r a c t e r  of t h e  community, no one f e l t  t h a t  t h e  i n -  

creased growth allowed by t h e  water  system was causing any s o c i a l  problems. 

They a l s o  be l i eved  t h a t  t h e  continued h igh  economic s t a t u s  of a r e a  c i t i z e n s  

would keep f u t u r e  problems t o  a minimum. 

A l l  agreed t h a t  t he  water  system had increased  proper ty  va lues  and housing 

s t a r t s .  They perceived no impact on farmers, s i n c e  t h e r e  a r e  no such ope ra t ions  

on t h e  i s l a n d .  The respondents  hoped t h a t  p a s t  development t r e n d s  could b e  

maintained,  because they f e l t  continued growth was good f o r  t he  l o c a l  economy. 

Summary and discussion.--Emerald I s l e  was on t h e  verge of a land  develop- 

ment boom i n  1969 when t h e  Bogue Banks Water Assoc ia t ion  was formed. Wighout 

t h e  system, s e p t i c  tank  p o l l u t i o n  of groundwater supp l i e s  would have placed 

severe  c o n s t r a i n t s  on t h e  a r e a ' s  growth p o t e n t i a l ,  With t h e  he lp  of an  EDA 

gran t  and loan ,  l o c a l  bus iness  l e a d e r s  were succes s fu l  i n  forming a p r i v a t e  

water system which i s  a l lowing heavy development t o  occur.  The same develop- 

ment i n t e r e s t s  a r e  s t i l l  i n t ima te ly  involved i n  t he  o p e r a t i o n a l  a s p e c t s  of t h e  

system, and cont inue  t o  i n s u r e  t h a t  adequate  c l e a n  water  i s  a v a i l a b l e  t o  ful- 

f i l l  t h e  community's growth a s p i r a t i o n s .  

The Dan River  Water System 

The Dan River Water System was formed i n  1967 a s  a nonpro f i t  water  

company e s t a b l i s h e d  t o  s e r v e  r e s i d e n t s  i n  r u r a l  Rockingham County, which i s  

l oca t ed  i n  no r th  c e n t r a l  North Carol ina.  The system p r e s e n t l y  has  1,900 

customers,  and has not  expanded s u b s t a n t i a l l y  s i n c e  i t s  organiza t ion .  



Rockingham County grew rapidly (16 percent) in the last decade. Factors 

contributing to growth include: the location of new industry, particularly a 

new Miller Beer brewing plant in Eden; the opening of Highway 14; the gradual 

growth of a community college; and the location of the county between the in- 

dustrial complexes of the Piedmont Crescent and the Roanoke Valley. 

Growth was considered by all respondents to be beneficial for the county. 

There are expectations of some problems in meeting the demand for new services, 

in particular the demand for adequate water and sewer service. However, the 

advantages of development--particularly county industrial diversification away 

from dependence upon the textile industry, an increase in the present low wage 

structure, and the growth in county revenue--outweigh any drawbacks associated 

with potential problems in the view of the officials interviewed. 

Concern was expressed over the absence of a county planning office. The 

county does not have the planning tools or regulations needed to guide and 

direct the rapid growth that is taking place. Presently, the county provides 

few public services and operates under a conservative budget. No major change 

in the level of service provision is anticipated as the population increases. 

There was a divergence of opinion as to how long the county could avoid 

the issue of public sewerage service as rural residential density increased. 

There are presently no plans or proposals to install a system. Some of the 

respondents expressed no alarm, believing that septic tanks will be adequate 

for the growth in the foreseeable future. Others, however, pointed out that 

there have already been many reports of septic tank failures and associated 

health hazards, and that the problem is bound to intensify. 

The attempt to expand the system.--Organization of the water system in 1967 

occurred in response to a citizen petition for high quality water that was pre- 

sented to the Farmers Home Administration. Convenience and water quality were 

cited as the reasons for wanting to change from reliance on individual wells, 



Acting under its federal mandate to promote rural development, FmHA arranged 

a loan. 

In 1978, Dan River Water conducted a feasibility study and submitted a 

proposal to the FmHA for an additional $4.2 million loan to double the size of 

the system. This request was prompted by petitions from rural residents in 

Rockingham County and surrounding areas requesting extension. The petition re- 

flected concern over the quality of the available rural water supply. An engi- 

neering analysis was favorable, and the association expected FmHA approval of 

the loan after regional and state review. 

The proposal was approved by the North Carolina State A-95 Clearinghouse 

in Raleigh. However, officials of the Piedmont Triad Council of Governments 

(PTCOG) who reviewed the design and location proposal felt that the water line 

installation would encourage rural sprawl, which was contrary to policies 

espoused in the adopted regional growth plan. Therefore, the BTCOG passed a 

negative comment. The municipalities of Reidsville, Myodan,and Madison, which 

had originally offered no opposition to the proposal, also returned negative 

comments. The state subsequently withdrew its approval after receiving the 

PTCOG opinion. The FmHA withheld funding until regional differences could be 

resolved. After several public meetings .in which no resolution could be 

reached, Dan River Water formally withdrew its proposal in November, 1978. 

Perceptions of possible impacts of the proposed expansion.--The likely 

impacts of the proposed water system extension were viewed very differently by 

the different groups which would be affected by it. The officials of Dan River 

Water and Rockingham County, as representatives of the petitioners, viewed the 

expansion as positive, because of the advantages and convenience of dependable 

water. The county respondents felt that the existence of a public water supply 

was a factor, but probably a minor one, in determining residential location, 



s i n c e  households would no longer  have t o  worry about t h e  contamination of w e l l  

water.  There was no s t rong  percept ion  t h a t  proper ty  va lues  would inc rease  

r ap id ly  i n  a r eas  s e rv i ced  by pub l i c  water .  There was no i n d i c a t i o n  of prob- 

lems a r i s i n g  from increased  pub l i c  s e r v i c e  demands from increased  dens i ty .  No 

s t rong  connection was made between the  dec i s ion  t o  i n v e s t  inxwater l i n e s  and t h e  

eventua l  neces s i ty  f o r  a sewerage system. County problems were g e n e r a l l y  con- 

s idered  t o  be  uninfluenced by water provis ion.  The a t t i t u d e  of county o f f i c i a l s  

seemed t o  be  t h a t  t h e  r e s p o n s i b i l i t y  of  county government was t o  respond t o  

problems a s  they occur.  

The PTCOG o f f i c i a l s ,  however, were concerned about t h e  consequences of 

i nc reas ing  r u r a l  r e s i d e n t i a l  d e n s i t y  and t h e  use of s e p t i c  tank systems wi th  

the  c lay  s o i l s  of t h e  region.  The placement of t he  water  l i n e  was seen a s  a 

major determinant of r e s i d e n t i a l  l o c a t i o n  because of t h e  d i f f e r e n t i a l  between 

the  l a r g e  expense of digging a we l l  (approximately $1,500) and t h e  r e l a t i v e l y  

small  cos t  of a pub l i c  water  l i n e  tap-on (approximately $300). They feared  

t h a t  i f  t h e  county continued t o  wai t  f o r  problems t o  a r i s e  be fo re  formulat ing 

appropr i a t e  p o l i c i e s  and s e r v i c e s ,  i t  would f i n d  i t s e l f  w i th  a sewage d i s p o s a l  

problem and t h e r e f o r e  would be forced t o  f inance  a n  unplanned f o r  pub l i c  sewer 

system i n  the  near f u t u r e .  

I n  i t s  nega t ive  review, both  t h e  circumvention of r e g i o n a l  growth objec-  

t i v e s  and t h e  probable f u t u r e  requirements of an  expensive r e g i o n a l  sewage 

t rea tment  system were c i t e d  a s  reasons f o r  oppos i t i on  t o  t h e  Dan River  proposal .  

The major ob jec t ion  of t h e  PTCOG was t h a t  induced impacts from t h e  water  l i n e  

i n s t a l l a t i o n  had not been c a r e f u l l y  considered.  

Summary.--The Dan River proposal  has been formally withdrawn, w i th  no 

immediate p lans  f o r  resubmission. The h e a r t  of t he  cont roversy  l i e s  i n  t h e  

percept ions  of expected secondary impacts of a r u r a l  water  system.   he 



responsibility for coping with the impacts will not lie with the water associa- 

tion. There is general agreement among the municipalities that the rural resi- 

dents should be served, but until these arrangements are worked out, the issue 

is stalemated. 

The Neuse River Water Association 

The Neuse River Water Association is located east of New Bern, North 

Carolina, along the old Morehead City Highway. Its service area is comprised 

mostly of middle- to moderately low-income households and some locally oriented 

retail establishments. When the system began operation in 1974, it served 494 

dwelling units and 16 businesses. It now provides water to an additional 300 

residential customers and 19 commercial activities. 

Water quality has long been a problem in the area served by the water sys- 

tem. Shallow groundwater supplies are of poor chemical quality and require 

treatment that costs each household an average of $20 a month. In addition to 

poor natural water quality, septic tank failures in areas of dense development 

have led to bacterial contamination, compounding the problem of obtaining water 

that is safe and good tasting. 

Decision to establish the system.--Individual drinking water supplies were 

becoming increasingly expensive and difficult to secure in 1971. Faced with 

this situation, citizens of the area called a community meeting to discuss the 

feasibility of a local water system. With the help of the Farmers Home Admini- 

stration (FmHA), a proposal was drawn up by which water would be bought from 

the City of New Bern and distributed through water lines belonging to a private 

water association. 

After the Craven County Health Department, the City of New Bern, and the 

Nevse River Council of Governments expressed Support for the system, FmHA agreed 

to provide a $150,000 grant and $583,000 loan for its construction providing 



500 users could be signed up, This task was completed by 1973 and construction 

began immediately. Water was flowing to the community by May of 1974. 

Planning.--Although a Multi-County Regional Water Supply Plan, funded by 

the FmHA, was never prepared for the Neuse River COG region, a comprehensive 

Water and Sewer Planning Study for Craven County was made in 1969 and formed 

the basis for the new water system. The study primarily addressed itself to 

financial feasibility of water and sewer, as separate systems serving indepen- 

dent service areas. 

Perceived impacts of the water system.--Everyone interviewed thought that 

the water system had been beneficial for the community, and there seemed to be 

consensus that it was a major factor in locational decisions for new homes, 

since the water system eliminated the problem of poor drinking water quality 

which had been acting as a constraint on the development of the area served. 

The respondents thought that there had been slight increases in public 

service demands since the system began operation. They perceived few problems 

in meeting increased needs, with the major exception of adequate sewage treat- 

ment. All thought that the area needed a community sewer system, but were un- 

sure how funding would be arranged to build one. 

No one detected any major changes, since 1974, in environmental and eco- 

nomic conditions as a result of the new water system. Most of those interviewed 

thought that increased growth would benefit the economy and would do 

little environmental harm. All respondents thought that property values in 

the area had risen as a result of the water system, but they did not think 

that these increases had affected the few operations within the boundaries of 

the water system. 

Summary.--The Neuse River Water Association is supplying clean water to an 

area that has historically been plagued by foul and unsafe supplies. The avail- 

ability of a water distribution system has allowed additional growth to occur, 



making t h e  problem of sewage d i sposa l  more severe  and a  g r e a t e r  environmental 

hazard. Continued growth i n  t h e  a r ea  i s  h igh ly  dependent on the  p rov i s ion  of 

community sewerage, a  need t h a t  i s  recognized b u t  no t  c u r r e n t l y  addressed. 

The Oak H i l l  Water System Corporat ion 

The Oak H i l l  Water System Corporat ion i s  a  p r i v a t e ,  nonpro f i t  system serv-  

ing  t h e  r u r a l  r e s i d e n t s  o u t s i d e  t h e  c i t y  of Morganton, which i s  l oca t ed  i n  

western Burke County, North Caro l ina .  When f i r s t  formed i n  1963, it served  450 

customers. Curren t ly  t h e r e  a r e  1,200 r e s i d e n t i a l  customers on the  system. 

Most of t h e  r e s i d e n t i a l  growth i n  t h e  unincorporated a rea  i s  t h e  r e s u l t  of t h e  

expansion of Morganton. The county a s  a  whole i s  growing r a p i d l y  (30 percent  

i n  t he  l a s t  decade) l a r g e l y  because of new indus t ry  which i s  a t t r a c t e d  t o  t h e  

a r ea .  The economy of t he  county i s  based on t h e  t e x t i l e  i ndus t ry  and t h e  

t o u r i s t s  who a r e  a t t r a c t e d  t o  t he  Blue Ridge Mountains surrounding Morganton. 

The Blue Ridge Parkway, a  major Eas te rn  t o u r i s t  a t t r a c t i o n ,  runs  i n  c l o s e  

proximity t o  t h e  a rea .  

Publ ic  o f f i c i a l s  had p o s i t i v e  a t t i t u d e s  toward t h e  growth of t h e i r  county. 

The major b e n e f i t  a t t r i b u t e d  t o  growth was t h e  oppor tuni ty  t o  i n c r e a s e  t h e  r e -  

g iona l  wage s t r u c t u r e ,  which has  been cha rac t e r i zed  by the  l o w  l e v e l  t y p i c a l  of 

nonunionized t e x t i l e  m i l l s .  I n d u s t r i a l  development was a l s o  expected t o  b r i n g  

new job oppor tun i t i e s  t o  county c i t i z e n s .  Other p o s i t i v e  remarks r e f l e c t e d  t h e  

expec ta t ions  t h a t  development would b r ing  i n  new county revenue t o  meet l o c a l  

s e r v i c e  needs; would encourage new r e s i d e n t i a l  bu i ld ing  t o  r e p l a c e  poor hous- 

i ng ;  would he lp  so lve  some problems of inadequate f i r e  p r o t e c t i o n ;  and would 

b r i n g  t o  l i g h t  d e f i c i e n c i e s  i n  water  and sewer s e r v i c e  and t h e  l ack  of con- 

t r o l s  t h a t  a r e  needed t o  keep ind i sc r imina te  development from s p o i l i n g  t h e  

n a t i v e  t e r r a  i n .  



Some negative impacts of development were anticipated. There was concern 

that many existing problems of social service delivery would be intensified. 

Some environmental problems, especially the shortage and pollution of ground 

water, increased erosion, and the loss of natural areas were cited as possible 

costs of growth to the rural community. Other problems, such as more difficul- 

ties with garbage collection, traffic congestion, septic tank failures, and a 

strain on the educational system were also listed as probable impacts of growth. 

Although agriculture is not a major sector of the Burke County economy, 

farmers may be hurt by development which stimulates increases in property 

values and demand for developable land. A county official described the situa- 

tion as one in which, because of the mountainous geography, there is no "mar- 

ginal" farmland in the county. It is either good for both farming and devel- 

opment, or for neither because of the steep terrain. Therefore, development 

hurts farm operations because developable land is synonymous with farmland. 

The county director of community development summed up his attitude 

toward the growth trend in his county, "It is too early to say if, on net, 

rural development is beneficial. There are too many 'ifsf--if growth can fill 

the voids, it will be good. If poorly planned it could intensify all the 

problems ." 
Decisions to extend the system.--Because of its status as a private cor- 

poration, all extension decisions are based strictly on financial criteria. 

The water systemisnot operating under a public financing scheme and has no 

funds in its budget to finance water extensions. Therefore, all expansion 

costs must be covered by the parties requesting the extension. The economic 

feasibility of each line extension is determined by the private market forces 

guiding the decisions of the individuals purchasing the extension. If engi- 

neering specifications and North Carolina health criteria are met, Oak Hill 

will service the new lines. Because no public funds whatsoever are involved in 



t h e  l i n e  expansions,  Oak H i l l  can extend i t s  s e r v i c e  r eg ion  wi thout  s t a t e  o r  

r eg iona l  eva lua t ion  o r  review beyond b a s i c  checks of engineering and 

pub l i c  h e a l t h  s tandards .  Because of t h i s ,  l i t t l e  i s  known a t  t h e  county o r  r e -  

g iona l  l e v e l  of t h e  p a s t  dec i s ions  o r  f u t u r e  p lans  of Oak H i l l  Water, nor of 

t h e  impact on Burke County development p a t t e r n s  t h a t  t h e  water  system may have 

i n  t he  fu tu re .  

This  type of d e c i s i o n  making concerns some county and r eg iona l  p lanners .  

Because of t h e  d e c i s i o n  c r i t e r i a ,  water  l i n e s  which a r e  i n s t a l l e d t o s e r v e  r e s i -  

d e n t i a l  a r e a s  a r e  of an i n s u f f i c i e n t  s i z e  t o  provide water  t o  f u t u r e  i n d u s t r i a l  

o r  commercial e n t e r p r i s e s  which may l o c a t e  i n  t h e  unincorporated a r e a s ,  Because 

a  nonprof i t  water  a s s o c i a t i o n  has no funds t o  f inance  expansion, t h e  l o c a t i o n  

and s i z i n g  of t h e  water  l i n e s  i s  determined s o l e l y  a s  a  response t o  a  p a r t i c u -  

l a r  r eques t .  Future demands f o r  water which may exceed t h e  capac i ty  of 

t h e  e x i s t i n g  p ipes  may r e q u i r e  new and c o s t l y  i n s t a l l a t i o n s .  P re sen t ly ,  ex- 

pansion dec i s ions  a r e  made wi thout  county comment. I n t e r e s t  has  been expressed 

i n  forming acounty-widewater  s e r v i c e  system a s  a  means of avoiding s i t u a t i o n s  

which r e q u i r e  d u p l i c a t e  investments.  Furthermore, a  pub l i c  system could pro- 

v ide  the  county w i t h  the  a b i l i t y  t o  use  water  l i n e  placement a s  a  planning 

t o o l .  A study of a v a i l a b l e  opt ions  f o r  conso l ida t ing  t h e  small  county nonprof- 

it water  a s s o c i a t i o n s  i s  underway i n  Burke County. Oak H i l l  Water Corpora- 

t i o n ,  however, i s  p r e s e n t l y  not  i n t e r e s t e d  i n  jo in ing  such a  program even i f  

i t  i s  approved f o r  t he  r e s t  of t h e  county. 

Percept ions  of impacts of water  systems.--Because of t h e  l a c k  of awareness 

of p a r t i c u l a r  Oak H i l l  Water System impacts,  a l l  respondents  except  those  d i -  

r e c t l y  concerned wi th  t h e  ope ra t ion  of t h e  system answered t h e  ques t ionna i r e  on 

t h e  b a s i s  of knowledge of the  many small  water  a s s o c i a t i o n s  i n  t h e  reg ion .  

I n  t h e  a r ea  of t he  Oak H i l l  System, t h e  impacts were considered t o  be 

minor and loca l i zed .  The two most r ecen t  ex tens ions  have been made p r imar i ly  
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s t a l l a t i o n  of water l i n e s ,  however, Although t h e  increased dens i ty  f a c i l i -  

ta ted  by t h e  water system may r e s u l t  i n  increas ing s e p t i c  tank f a i l u r e s ,  the re  

i s  no p lan  a t  present  f o r  a r u r a l  public  sewer system. Except f o r  sewer s e r -  

v ice ,  no strong increase  of demand fo r  publ ic  se rv ices  was a t t r i b u t e d  t o  t h e  

water system. 

County and regional  o f f i c i a l s  tended t o  f e e l  more s t rongly  t h a t  res iden-  

t i a l  loca t ion  is  a f fec ted  by water l i n e  decis ions ,  Although t h e  adequacy of 

the  groundwater i n  r u r a l  Burke County keeps the  a v a i l a b i l i t y  of publ ic  water 

from being a major determinant of r e s i d e n t i a l  loca t ion ,  t h e  convenience and 

hea l th  f a c t o r s  a c t  a s  incent ives  t o  encourage development i n  serviced areas .  

Property values and r a t e s  of property turnover were perceived a s  increasing 

somewhat f a s t e r .  

The Newton Municipal Water System 

The Ci ty  of Newton i s  located about fo r ty - f ive  miles northwest of 

Char lo t te  and approximately eleven miles southeast  of Hickory i n  the  nor th  

c e n t r a l  por t ion  of Catawba County i n  North Carolina.  

Unt i l  1972 Catawba County extended water se rv ice  on request  t o  unincorpo- 

r a t e d  a reas  of t h e  county i f  the  revenue generated wi th in  f i v e  years  would b e  

s u f f i c i e n t  t o  cover the  c o s t  of providing the  service .  I n  1972, the  county be- 

gan i n s t a l l i n g  a water system t o  serve  the  r a p i d l y  growing a rea  between Hickory 

and Newton. Shor t ly  a f t e r  committing i t s e l f  t o  provide water and sewer s e r v i c e  

t o  a new Sheraton Motor Inn, negot ia t ions  t o  buy water from Hickory f e l l  

through. I n  order  t o  meet i t s  commitments, t h e  county d r i l l e d  i t s  own we l l s  



and i n s t a l l e d  a s m a l l  package sewage t reatm2nt  p l a n t *  

I n  1974, newly e l e c t e d  members of t h e  Board of County Commissioners per -  

suaded t h e  board t o  abandon i t s  p r i o r  i n t e n t i o n s  of provid ing  county water  and 

sewer s e r v i c e s ,  which they considered municipal func t ions .  The county a l s o  

thought t h a t  t h e  proposed s e r v i c e  a r ea  was too spa r se ly  populated s o  t h a t  it 

would be too  c o s t l y  t o  provide se rv i ce .  Consequently, t h e  board d iv ided  t h e  

system among t h e  app ropr i a t e  m u n i c i p a l i t i e s  and e s t a b l i s h e d  a Water Advisory 

Commission t o  address  t h e  i s s u e  of water  needs i n  unincorporated a r e a s .  In 

1974, t h e  Water Advisory Commission recommended f i v e  water  p r o j e c t s  t h a t  would 

se rve  (1) r a p i d l y  growing a r e a s ,  ( 2 )  a r e a s  w i th  h e a l t h  problems, and (3)  t o  

in te rconnect  t h e  municipal water  systems of Hickory, Newton, Connover, and 

Maiden. 

Catawba County en te red  i n t o  agreements w i th  each of t h e  m u n i c i p a l i t i e s  and 

c rea t ed  j o i n t  water  cons t ruc t ion  funds t o  f i nance  new water  l i n e s  i n  t h e  unin- 

corporated a r e a s  surrounding each munic ipa l i ty .  Once cons t ruc t ed ,  t h e  water  

l i n e s  would be  turned over  t o  t h e  r e s p e c t i v e  c i t y  f o r  maintenance and opera-  

t i o n .  This  case  s tudy  looks s p e c i f i c a l l y  a t  water  s e r v i c e  ex t ens ions  funded 

by t h e  ~ e w t o n / ~ a t a w b a  J o i n t  Water Cons t ruc t ion  Fund. 

The dec i s ion  t o  expand t h e  system.--The Newton water system s e r v e s  approxi-  

mately 2,800 customers,  of which 130 a r e  l oca t ed  o u t s i d e  the  c i t y  l i m i t s .  

Since t h e  J o i n t  Water Cons t ruc t ion  Fund between Newton and Catwaba County was 

e s t a b l i s h e d  i n  1976, on ly  one p r o j e c t ,  a long Highway 16, has  been cons t ruc t ed  

t h a t  would add new r e s i d e n t i a l  and commercial customers. A new water  l i n e  has  

been i n s t a l l e d  between Newton and Maiden, b u t  i t s  primary purpose is  t o  i n t e r -  

connect t h e  two systems r a t h e r  than  add new customers. The water l i n e  a long  

Highway 16 c o n s i s t s  of s l i g h t l y  l e s s  than  t h r e e  miles of twelve-inch l i n e ,  i n -  

s t a l l e d  a t  a t o t a l  c o s t  of $240,808. Ul t imate ly  the  water  l i n e  i s  expected t o  

s e rve  40 r e s i d e n t i a l  and 10 commercial customers. Completed i n  1978, t h e  



extens ion  c u r r e n t l y  s e rves  fou r  customers.  One respondent  thought  t h a t  t h e  

c i t y  had intended t o  b u i l d  a l i n e  t h a t  would loop back around i n t o  t h e  c i t y ,  

b u t  t h a t  the  p r o j e c t  had been sca l ed  down t o  match t h e  funds a v a i l a b l e  

i n  t h e  j o i n t  c o n s t r u c t i o n  fund. 

Respondents were unable  t o  ag ree  on whether Catawba County o r  t h e  C i ty  of 

Newton a c t u a l l y  i n i t i a t e d  t h e  p r o j e c t .  Most county o f f i c i a l s  interviewed 

thought t h a t  t h e  county had gone along wi th  t h e  " c i t y ' s  proposal"  because i t  

was one of t h e  f i r s t  p r o j e c t s  t o  b e  cons t ruc t ed  under t h e  j o i n t  c o n s t r u c t i o n  

fund,and t h e  county was eager  t o  coopera te  w i t h  t h e  c i t y .  Respondents from t h e  

c i t y  suggested t h a t  t h e  county had i n i t i a t e d  t h e  p r o j e c t  and t h a t  t h e  county had 

analyzed and approved t h e  c o s t  e f f e c t i v e n e s s  of t h e  p r o j e c t .  

Planning.--The f i v e  major water  p r o j e c t s  recommended i n  1974 by t h e  Water 

Advisory Commission a r e  p a r t  of t h e  p l a n  Water Resource Management: Mult i -  

County Regional Water Supply Systems P l an  f o r  Region E ,  prepared i n  1976 through 

l a comprehensive planning g r a n t  from FmHA. A l l  f i v e  major p r o j e c t s  appear  t o  be 

I completed o r  near  completion, The expansion along Highway 16 was no t  covered 

I by t h e  Multi-County Plan. No f i n a n c i a l  o r  o t h e r  f e a s i b i l i t y  review of t h e  ex- 

pansion i s  ev iden t .  The Western Piedmont COG, i n  i t s  c lear inghouse  r o l e ,  ap- 

proved t h e  expansion,  b u t  review appears  t o  have been r o u t i n e .  

Percept ions  of  impacts.--The water  l i n e  has  no t  been i n  t h e  ground long 

enough f o r  impacts t o  become apparent .  Respondents d i f f e r e d  on whether o r  no t  

~ t h e r e  were water  q u a l i t y  o r  q u a n t i t y  problems p r i o r  t o  cons t ruc t ion .  The c i t y  

says  t h a t  problems were widespread. County o f f i c i a l s  say  t h a t  t h e r e  were few 

i f  any problems. A l l  r espondents ,  however, ag ree  t h a t  sewerage is  not  an  i s s u e  

i n  t h e  a r e a ,  due t o  low d e n s i t y  and adequate ly  ope ra t i ng  s e p t i c  tanks.  

I The primary i s s u e s  i n  t h e  county c u r r e n t l y  r evo lve  around t h e  con t inua t ion  

and l e g a l i t y  of  t h e  j o i n t  water  c o n s t r u c t i o n  funds.  A t  d i s p u t e  i s  whether o r  
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not  t h e  county should be  b u i l d i n g  f a c i l i t i e s  w i t h  county-wide revenues and then  

turn ing  t h e  f a c i l i t i e s  over t o  a munic ipa l i ty .  Larger c i t i e s  a r e  seen  t o  bene- 

f i t  d i s p r o p o r t i o n a t e l y  because t h e i r  cons t ruc t ion  funds r e c e i v e  l a r g e r  c o n t r i -  

bu t ions  from t h e  county (each c i t y  has i t s  own fund and county c o n t r i b u t i o n s  

a r e  made on a pe r - cap i t a  b a s i s ) .  County o f f i c i a l s  would p r e f e r  t h a t  water  and 

sewer s e r v i c e  b e  used t o  shape and guide growth, and t h a t  t h e  county have a 

g r e a t e r  vo ice  i n  determining how those  t o o l s  should b e  used. 

The Davie County Water System 

Davie County i s  loca ted  i n  t h e  Piedmont of North Caro l ina ,  approximately 

15 miles  west of Winston-Salem. I n t e r s t a t e  Highway 1-40 d i agona l ly  b i s e c t s  t h e  

county from nor theas t  t o  southwest.  The e a s t e r n  p o r t i o n  of t h e  county i s  grow- 

ing  t h e  f a s t e s t  and i s  r a p i d l y  tu rn ing  i n t o  a bedroom community f o r  Winston- 

Salem. County o f f i c i a l s  e s t ima te  t h a t  t h e  county has grown 18 pe rcen t  s i n c e  

1970. Although t h e r e  a r e  d i f f e r i n g  opinions about whether t he  next  decade w i l l  

produce t h e  same growth r a t e  o r  a s l i g h t l y  moderated r a t e  of growth, t h e r e  i s  

s o l i d  agreement among those  interviewed a s  t o  t h e  causes of growth: 

(1) Lower t a x  r a t e  i n  Davie County, compared t o  Forsy th  County. 

(2) Proximity t o  Winston-Salem i s  f i l l i n g  t h e  e a s t e r n  a r e a  of Davie 
County wi th  commuters. 

(3)  A good school  system, f r e e  from bus ing  problems experienced by 
Forsy th  County. 

(4) I n d u s t r i a l  growth inc luding  two es tab l i shments ,  R. J. Reynolds 
and RCA. 

I f  t he  r a t e  of growth does d e c l i n e ,  i t  w i l l  b e  s u b s t a n t i a l l y  due t o  t h e  

need f o r  sewerage i n  the  unincorporated a reas .  A 201 s tudy  i s  c u r r e n t l y  con- 

s i d e r i n g  t h e  f e a s i b i l i t y  of a county-wide sewerage system. 

The water  system i s  a county-wide system se rv ing  approximately 80 pe rcen t  

of t h e  county. Cur ren t ly ,  t h i s  amounts t o  2,900 customers (household connec- 

t i o n s ) .  The system was pa t t e rned  a f t e r  t h e  r u r a l  water  systems of Davidson and 



Forsyth count ies  t h a t  provide ex tens ive  r u r a l  water  s e rv i ce .  

Decis ion t o  e s t a b l i s h  t h e  system.--The Davie County Water System has i t s  

o r i g i n s  i n  the  Bur l ing ton  I n d u s t r i e s  p l a n t  l oca t ed  i n  Cooleemee, an  unincor-  

porated community i n  Davie County. Bur l ing ton  c losed  i t s  f a b r i c  dying opera- 

t i o n s  and o f f e red  i t s  water  and sewer t rea tment  systems t o  t h e  county. The 

county subsequent ly ( i n  1973) i n i t i a t e d  a f e a s i b i l i t y  s tudy  of providing water  

s e r v i c e  on a county-wide b a s i s .  Meanwhile, Bur l ing ton  turned t h e  systems over 

t o  Cooleemee. The water  system served 400 customers i n  Cooleemee u n t i l  t h e  

county took over ope ra t ion  i n  1977. A t  about the  same time t h a t  Bur l ing ton  was 

cons ider ing  t h e  d i s p o s i t i o n  of i t s  water  system, r u r a l  c i t i z e n s  were experienc-  
I 
i ing  severe  water  p o l l u t i o n  problems from f a i l i n g  s e p t i c  tanks ,  Often, they  had 

I t o  b o i l  t h e i r  water  be fo re  use. C i t i zens  go t  t oge the r  and explored t h e  poss i -  

1 b i l i t y  of forming nonpro f i t  coopera t ive  water  a s s o c i a t i o n s ,  b u t  concluded t h a t  

i t  would be l e s s  expensive i f  t he  county r a n  t h e  system, because l o c a l  govern- 

ment agencies  a r e  e l i g i b l e  f o r  g ran t s  under t h e  Clean Water Bond Act of 1971. 

These c i t i z e n  groups p e t i t i o n e d  t h e  county commissioners t o  provide water  s e r -  

v i c e  i n  unincorporated a reas .  

The primary f a c t o r s  lead ing  t o  t he  formation of t h e  water  system were 

h e a l t h  and f inance  r e l a t e d .  A f e a s i b i l i t y  s tudy f o r  t h e  county-wide d i s t r i -  

bu t ion  system concluded t h a t  90 percent  of t h e  3,600 p o t e n t i a l  customers l i v i n g  

along proposed water  l i n e s  could be signed up wi th in  t h r e e  y e a r s ,  and t h a t  

I t o t a l  c o s t  of t h e  system would s l i g h t l y  exceed $5.1 mi l l i on .  A f t e r  s u b t r a c t -  

ing  a $1.2 m i l l i o n  g r a n t  from s t a t e  Clean Water Bondfunds, t h e  remaining $3.86 

m i l l i o n  would be obtained through a loan  from t h e  Farmers Home Administrat ion.  

The c o s t  per  customer was $1,190 and j u s t  exceeded t h e  $1,00O/customer c r i t e r i o n  

t h a t  F ~ H A  has a t  t imes used a s  a genera l  f e a s i b i l i t y  c r i t e r i o n .  I f  only t h e  

a c t u a l  number of customers t h a t  s igned up f o r  s e r v i c e  i s  considered (2,600 



customers), then the cost per customer clearly exceeds the feasibility criterion 

of $1,000 per customer (by $485 per customer). However, the county decided to 

go ahead with the system for two reasons: 

(I) Predicted residential subscriptions after three years seemed 
sufficient to make the system self-sustaining. 

(2) Anticipated industrial and manufacturing growth, that would 
occur because of the availability of water service, would 
generate property tax revenue sufficient to cover the short 
fall in water revenues. County officials suggest the new 
R. J. Reynolds tobacco stemmery and the new RCA plant as 
examples of such growth. 

The water system is just completing its first full fiscal year of operation, 

during which time approximately 300 customers have been added to the original 

2,600 customers. Revenues just cover operating and maintenance costs (FmHA 

allows debt service payment to be deferred during the first year). 

Planning.--Most planning was devoted to project planning or assessing 

financial feasibility of the project. There were no regional plans or documents 

that addressed the provision of water service or capital improvement phasing. 

The project received a positive review from Region G Council of Governments. 

Land classification plans have been implemented by a county-wide zoning ordi- 

nance. The zoning ordinance post-dates the water system; it generally reflects 

the existing pattern of water system and residential development. 

Perceived impacts of the water system.--Responses indicate that the avail- 

ability of water service is a factor in the location of new homes, and possibly 

a major factor. Approximately 300 new homes have hooked on to the system during 

1978. The availability of a water distribution system has been cited as a major 

factor in the location of new homes for the following reasons: 

(1) Individual, on-site wells are costly, between $800 and $2,000, 
with an average cost of $1,000. The current hookup rate is 
$260 per household connection. 



(2)  Availability of good quality water in adequate supply is 
guaranteed. Expenditure of $1,000 may only produce a dry 
well. 

There is general agreement that property values in the vicinity of water 

distribution lines have increased somewhat faster than the value of property 

elsewhere. But, rising property values do not appear to have created problems 

for farmers, because farmland is exempt from full land value taxation, if the 

farmer so desires. Expansion of farms is slightly more difficult given the 

higher land values, but it is also easier for farmers to sell farmland that 

is marginal. 

Respondents were unable to indicate whether the provision of water service 

had any unique effect on the demand for various government services, such as 

police protection, fire protection, or schools because demand is increasing 

across the entire county. 

Sewerage is needed now in many areas of the county. The problem will be- 

come most critical in areas most heavily developed. Because residential devel- 

opment is concentrating in the eastern portion of the county, some respondents 

anticipate that densities of development will be sufficient to financially sup- 

port a sewerage collection system. The primary problem in the eastern area 

seems to be that it is in a drainage basin separate from the rest of the county, 

so that unless a cooperative agreement was arranged with Forsyth County, a 

separate treatment plant might be required to serve the area. 

There are differing perceptions on whether or not new rural growth pays 

its own way. Those closest to the day-to-day financial operations of the 

county indicate that new residential development does not provide enough tax 

revenues to support all services. The revenues just cover average per-child 

education costs. Industrial growth, on the other hand, provides a revenue sur- 

plus. One of the county's goals is to achieve a mix of residential and 



i n d u s t r i a l  growth i n  order  t o  ba lance  revenue requirements.  

The Union County Water System 

The Union County Water System se rves  t h e  town of Monroe a s  w e l l  a s  s u r -  

rounding r u r a l  unincorporated a r e a s  i n  t he  southern  Piedmont of North Caro l ina .  

Union County assumed t h e  r e s p o n s i b i l i t y  of providing water  s e r v i c e  f o r  i t s  

r e s i d e n t s  i n  1975. S t a t e  and f e d e r a l  funds were secured t o  purchase a  l o c a l  

nonprof i t  water  a s s o c i a t i o n ,  t h e  Sun Valley system, and t o  extend l i n e s  t o  t h e  

no r th ,  e a s t ,  wes t ,  and south of Monroe. This  represented  Phase I of t h e  

county 's  water p rov i s ion  plan. P re sen t ly  more ex tens ions  a r e  under cons t ruc-  

t i on .  The Union County Water System s e r v i c e s  t h e  o r i g i n a l  1,500 Sun Valley cus- 

tomers,  and has  s i n c e  expanded t o  s e rve  2,800, 90 percent  of whom a r e  r e s i d e n -  

t i a l  customers. Union County pub l i c  works o f f i c i a l s  expect  t h a t  t h e  system 

w i l l  expand even more i n  coming yea r s .  

Union County i s  loca ted  ad jacent  t o  Mecklenburg County w i t h i n  t h e  C h a r l o t t e  

SMSA. The wes tern  po r t ion  of Union County i s  under s t rong  growth p re s su res  

from t h e  expansion of Cha r lo t t e ,  The county i s  a t t r a c t i v e  a s  a  r u r a l  r e s iden -  

t i a l  a r e a  which i s  convenient t o  a major employment cen te r .  Indus t ry  has a l s o  

been a t t r a c t e d  t o  o the r  p a r t s  of t h e  county. This  combination of f a c t o r s  has  

r e s u l t e d  i n  r a p i d  growth p a t t e r n s  f o r  t h e  county a s  a  whole, r e f l e c t e d  i n  a  3 1  

percent  popula t ion  inc rease  between 1965 and 1975. The economy of Union County 

has  t r a d i t i o n a l l y  been based on a g r i c u l t u r e .  The r i s e  of agr i -bus iness  a l s o  

has been important  f o r  t h e  county ' s  economy. 

In te rv iews  wi th  Union County o f f i c i a l s  i n d i c a t e  t h a t ,  i n  gene ra l ,  develop- 

ment i s  viewed i n  a  p o s i t i v e  l i g h t .  I n  p a r t i c u l a r ,  r e s i d e n t s  have been p leased  

wi th  the  growth t r end  because of new i n d u s t r i a l  d i v e r s i f i c a t i o n ,  increased  

wages and increased  county revenues. Expecta t ions  were high t h a t  new develop- 

ment would provide  t a x  revenues needed f o r  improved county s e r v i c e s ,  such a s  



expansion of t h e  water  system, formation of a  sewerage system, and improvements 

i n  t he  f i r e  s e r v i c e  and r e c r e a t i o n a l  programs. 

For the s h o r t  term, however, concern was voiced t h a t  t h e  county could not 

respond quick ly  enough t o  r i s i n g  demands f o r  many s o c i a l  s e r v i c e s .  I n  p a r t i c u -  

l a r ,  t h e  educa t iona l  system may have problems because some of t h e  schools  a r e  

a l ready  a t  capac i ty  l e v e l s .  O f f i c i a l s  a r e  a l s o  w e l l  aware t h a t  t h e  c l a y  s o i l s  

of t h e  reg ion  a r e  i n h e r e n t l y  poor f o r  s e p t i c  systems, As development i nc reases  

i n  a r eas  of t h e  county lacking  sewerage, t he  capac i ty  of t h e  s o i l  w i l l  b e  

s t r a i n e d ,  causing more s e p t i c  system f a i l u r e s .  

O f f i c i a l s  of t h e  county express  confidence i n  t h e  a b i l i t y  of t he  va r ious  

pub l i c  o f f i c e s  t o  work i n  coord ina t ion  wi th  each o t h e r  t o  so lve  problems r e -  

l a t e d  t o  growth. The county p r e s e n t l y  has  development c o n t r o l s  i n  e f f e c t ,  i n -  

c luding subdiv is ion  r e g u l a t i o n s  and zoning safeguards.  

The dec i s ion  t o  e s t a b l i s h  and expand t h e  system.--The county assumed t h e  

r e s p o n s i b i l i t y  f o r  water  p rov i s ion  i n  response t o  water  q u a l i t y  problems. 

Rural Union County has many h igh ly  populated pockets of development, and was 

experiencing problems wi th  po l lu t ed  and poisoned w e l l s  and t h e  hazards of con- 

taminated groundwater. P e t i t i o n s  r eques t ing  t h a t  t h e  county assume respons i -  

b i l i t y  f o r  water  s e r v i c e  were submitted t o  the  county commissioners. These l e d  

t o  a  f e a s i b i l i t y  a n a l y s i s  and a  bond referendum, The r e s u l t s  were favorable .  

Federa l  and s t a t e  g ran t s  were obta ined ,  and a  genera l  o b l i g a t i o n  bond was 

i ssued  t o  r a i s e  t h e  $4.8 m i l l i o n  t h a t  was needed t o  purchase t h e  Sun Valley 

system and t o  complete t h e  Phase One ex tens ions .  A c o n t r a c t  was l e t  t o  i n s t a l l  

t h e  f i r s t  s e t  of new county water l i n e s .  

Many miles  of new water  l i n e  ex tens ions  have been i n s t a l l e d  t o  meet t h e  

inc reas ing  r u r a l  demands f o r  h igh  q u a l i t y  water .  The Union County water  

ex tens ion  po l i cy  i s  based on two c r i t e r i a .  F i r s t ,  t h e  county w i l l  undertake 



to provide water service only to areas where growth has already occurred, and 

where interest has been expressed through a public petition. Second, new ex- 

tensions are to be financed strictly by a user pay scheme, so that those who 

benefit from the service are responsible for its expense. No county taxes are 

used in system expansion. Real estate developers must pay the entire cost of 

extensions to new county subdivisions. 

P1anninq.--The original bond referendum to acquire the water system opera- 

tion and to finance its expansion was the result of efforts by the Union County 

Commissioners. The City of Monroe, which now sells water to the county system, 

was supportive of the system. The Centralina Council of Governments reviewed 

the formation and expansion proposal and approved the funding scheme. Appa- 

rently there was no specific COG review or comment concerning the actual line 

placement. 

State and federal agencies were involved in the review and approval pro- 

cess. The FmHA approved a $900,000 grant. The state health department re- 

viewed the plans and the North Carolina Division of Health Services and Commu- 

nity Development administered an $857,000 grant under the Clean Water Bond 

Act. The State Highway Commission was instrumental in granting easements and 

rights-of-way for the water lines. The North Carolina state sedimentation 

pollution control program office also reviewed and approved the proposal. The 

state and federal assistance, however, was almost entirely financial. The ul- 

timate technical decisions concerning line design and placement were the re- 

sponsibility of the county public works department, in conjunction with its 

consulting firm, with informal advice from the county planning office. 

Perceived impacts of the water system.--There was agreement among the 

Union County officials that the installation of water lines has had a positive 

impact on residential location decisions, but that water service was probably 



a  minor f a c t o r  and not  a  determinant  of county development p a t t e r n s .  Since t h e  

county has a  po l i cy  of extending water  l i n e s  only t o  e x i s t i n g  development, t h e  

respondents f e l t  t h a t  the  water  system was responding t o  growth p a t t e r n s  and 

not  v i c e  versa.  One o f f i c i a l  noted t h a t  t he  western p o r t i o n  of t h e  county, 

which i s  growing t h e  most r a p i d l y ,  i s  not  p r e s e n t l y  served by pub l i c  water ,  

Property va lues  i n  t he  s e r v i c e  a r ea  were perceived t o  have increased  only some- 

what f a s t e r  than  would have been expected otherwise.  

There was no s t r o n g  percept ion  t h a t  pub l i c  s e r v i c e  demands have increased  

i n  t he  proximity of t h e  new water  l i n e s .  The one pub l i c  s e r v i c e  problem t h a t  

was of concern t o  a l l  respondents  was the  s e p t i c  systems which a r e  f a i l i n g  and 

which a r e  expected t o  f a i l  a s  r e s i d e n t i a l  d e n s i t y  i nc reases .  The o f f i c i a l s  f e l t  

t h a t  p u b l i c  sewerage was needed now t o  avoid f u t u r e  pub l i c  h e a l t h  problems. 

However, t h e r e  a r e  no p re sen t  p lans  t o  begin work on t h e  des ign  of a  sewerage 

system. 

Impacts of Water System Formation and Expansion 

These case  s t u d i e s  i n d i c a t e  t h a t  t h e  p rov i s ion  of water  s e r v i c e  i s  b u t  

one element among many f a c t o r s  t h a t  c o n t r i b u t e  t o  growth. I s o l a t i n g  t h e  

s p e c i f i c  impacts r e s u l t i n g  from water  s e r v i c e  ex tens ions  i s  extremely d i f f i -  

c u l t ,  b u t  our in te rv iews  d i sc losed  a  number of noteworthy pe rcep t ions  by pub l i c  

o f f i c i a l s  and water  system managers. These a r e  summarized i n  F igure  7 .  

Water system ex tens ions  seemed t o  b e  a  major f a c t o r  c o n t r i b u t i n g  t o  r e s i -  

d e n t i a l  growth i n  t h e  v i c i n i t y  of new water  l i n e s  i n  a r e a s  where water  q u a l i t y  

o r  water  a v a i l a b i l i t y  became a  c o n s t r a i n t  on growth. Bogue Banks and t h e  a r e a s  

served bytheNeuse  River Water Assoc ia t ion  a r e  examples of po l lu t ed  ground- 

water  i n h i b i t e d  new growth. The a v a i l a b i l i t y  of water  s e r v i c e  nearby was a l s o  

considered t o  b e  a  major f a c t o r  c o n t r i b u t i n g  t o  r e s i d e n t i a l  growth when t h e  

c o s t  t o  t he  homeowner of hooking on t o  t h e  water  system was s u b s t a n t i a l l y  below 



FIGURE 7 

SUMMARY OF WATER SYSTEM IMPACTS 
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FIGURE 7 - continued 
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t h e  cos t  of d r i l l i n g  and i n s t a l l i n g  a  wel l .  The higher  c o s t  of d r i l l i n g  and 

i n s t a l l a t i o n  becomes e s p e c i a l l y  s i g n i f i c a n t  when one cons iders  t h a t  t h e  c o s t  

of d r i l l i n g  does no t  guarantee a  we l l  t h a t  produces water ,  nor does t h e  c o s t  of 

i n s t a l l a t i o n  i n s u r e  a  cont inuing  supply of unpolluted groundwater. F i n a l l y ,  i n  

v i r t u a l l y  every case  s tudy ,  t he  a v a i l a b i l i t y  of water s e r v i c e  was perceived t o  

i nc rease  proper ty  va lues  a t  l e a s t  somewhat f a s t e r  than  proper ty  wi thout  water  
I 

se rv i ce .  

I The e f f e c t  of water system expansion on a g r i c u l t u r e  seemed t o  be  n e g l i g i -  

1 b l e ,  owing t o  t h e  gene ra l ly  low l e v e l  of farming a c t i v i t y  i n  t h e  communities 

1 chosen f o r  s tudy.  I n  a r e a s  where development pressures  a r e  h igh ,  such a s  

Rockingham County (served by the  Dan River Water, Inc . ) ,  o r  i n  a r e a s  

where land geographica l ly  s u i t a b l e  f o r  development i s  sca rce ,  such a s  Burke 

County ( p a r t i a l l y  served by Oak H i l l  Water System), t h e  p rov i s ion  of water  

s e r v i c e  f a c i l i t a t e s  t he  development process  and thereby he lps  t o  i n c r e a s e  t h e  

p re s su re  t o  develop remaining farmland. One c r i t i c a l  view of t h e  development 

process  argues t h a t  an ind i sc r imina te  development process  tends  t o  carve  up 

farmland thereby reducing t h e  s i z e  of farmable pa rce l s .  It a l s o  holds  t h a t  

i nd i sc r imina te  ex tens ions  of water s e r v i c e  i n t o  and through a g r i c u l t u r a l  a r e a s  

w i l l  tend t o  i nc rease  the  p re s su re  f o r  conversion of farmland t o  more p r o f i t -  

a b l e  uses .  

It was d i f f i c u l t  t o  i s o l a t e  t h e  impact of water s e r v i c e  ex tens ions  on 

demand f o r  pub l i c  s e r v i c e s ,  such a s  p o l i c e ,  f i r e ,  and educat ion.  I n  a t  l e a s t  

four  case  s t u d i e s ,  respondents  thought t h a t  demand f o r  such s e r v i c e s  was in -  

c r eas ing  throughout t h e i r  county and t h a t  t h e  inc rease  could not  be  a t t r i b u t e d  

t o  t h e  r e c e n t  water  system extens ion  o r  formation,  This  i n a b i l i t y  t o  s e p a r a t e  

t he  impact of water  system extens ions  from gene ra l  growth t r e n d s  i s  no t  ve ry  

important w i t h  r e s p e c t  t o  t h e  provis ion  of p o l i c e ,  f i r e ,  s o l i d  waste  d i s p o s a l ,  



and educat ion s e r v i c e s .  F i r e  p r o t e c t i o n  i s  provided by vo lun tee r  departments 

and t h e r e f o r e  c o s t s  t h e  county very  l i t t l e .  Po l i ce  s e r v i c e s  a r e  provided by 

s h e r i f f ' s  departments,  and t h e  l e v e l  of demand seems t o  not  y e t  have reached 

urban demand l e v e l s .  So l id  waste c o l l e c t i o n  i s  provided by p r i v a t e  f i rms  on a  

f r anch i se  b a s i s - - a t  no c o s t  t o  t h e  coun t i e s .  The c o s t  of educa t ion  i s  not  loca-  

t i o n  s p e c i f i c ,  because funds a r e  c o l l e c t e d  county-wide and then  r e d i s t r i b u t e d  

t o  t h e  var ious  school  d i s t r i c t s .  S o c i a l  s e rv i ces  and r e c r e a t i o n a l  s e r v i c e s  a r e  

sometimes provided wi th  Community Development Block Grant funds (Davie County). 

Consequently, u n t i l  r e s i d e n t i a l  d e n s i t i e s  approach urban l e v e l s ,  s e t t l emen t  

p a t t e r n s  do not  seem t o  a f f e c t  t h e  pub l i c  c o s t  of providing se rv i ces .  

On t h e  o the r  hand, t h e  pub l i c  c o s t  of providing sewerage i s  h igh ly  v a r i -  

ab l e  depending on t h e  d e n s i t y  of development. I n  nea r ly  a l l  of t h e  ca ses  

s tud ied  s e p t i c  tanks  a r e  f a i l i n g  and s a n i t a r y  sewers a r e  needed now. Although 

the  need f o r  sewers i s  g r e a t e s t  i n  densely s e t t l e d  a r e a s ,  a r e a s  t h a t  could 

e f f e c t i v e l y  support  t he  c o s t  of sewers,  o t h e r  a r e a s  have been developed t h a t  

w i l l  b e  too c o s t l y  t o  sewer. Severa l  coun t i e s  a r e  c u r r e n t l y  s tudying  sewerage 

opt ions  a s  p a r t  of Sec t ion  201 wastewater d i s p o s a l  s t u d i e s .  Such programs do 

not  provide g ran t  a s s i s t a n c e  f o r  s t r e e t  c o l l e c t o r  systems, however. None of 

t he  count ies  s tud ied  had a  c u r r e n t  p lan  f o r  funding and providing sewerage t o  

a r eas  t h a t  now need se rv i ce .  

Based on these  r e s u l t s  i t  i s  d i f f i c u l t  t o  i t emize  t h e  s p e c i f i c  growth 

inducing e f f e c t s  of r u r a l  water  systems. We can conclude t h a t  t h e  a v a i l a b i l i t y  

of water  s e r v i c e  q u a l i t a t i v e l y  enhances t h e  development p o t e n t i a l  of land. The 

p rov i s ion  of water s e r v i c e  ea ses  t h e  way f o r  development bo th  w i t h i n  the  s e r -  

v i c e  a r eas  of water  s u p p l i e r s  and a t  t h e  f r i n g e s  of s e r v i c e  a r eas .  The pro- 

v i s i o n  of water  s e r v i c e  gene ra l ly  fol lows the  p a t t e r n  of market p re s su re  f o r  

r e s i d e n t i a l  development. However, i t s  presence a l s o  opens up ad jacent  land t o  

water  ex tens ions  and concommitant development. How f a r  away can t h e  



b e n e f i t s  of water  s e r v i c e  a v a i l a b i l i t y  be  f e l t ?  What w i l l  b e  t h e  r e -  

s u l t i n g  r e s i d e n t i a l  d e n s i t i e s ?  Can these  d e n s i t i e s  support  subsequent c o s t s  of 

providing such s e r v i c e s  a s  s a n i t a r y  sewerage? A t  p r e sen t  t hese  ques t ions  a r e  

not only be ing  ignored when major expansions of water supply a r e  be ing  planned, 

b u t  more impor tan t ly  they a r e  not being asked a s  a n a t u r a l  p a r t  of t h e  develop- 

ment review process .  

Whether o r  no t  a county aggress ive ly  shapes and in f luences  growth p a t t e r n s  

i n  i t s  a r e a  seems t o  be more a func t ion  of t h e  s e v e r i t y  of growth r e l a t e d  prob- 

lems and whether o r  not  t h e  c i t i z e n r y  has reso lved  t o  a n t i c i p a t e  problems, 

r a t h e r  than r e a c t  t o  them. Given the p o s i t i v e  percept ion  of b e n e f i t s  asso-  

c i a t ed  wi th  r e s i d e n t i a l  growth, and wi th  i n d u s t r i a l  growth, and given t h e  

gene ra l  l ack  of c r i t i c a l  assessment of c o s t s ,  t h e r e  i s  not  much t o  s t i m u l a t e  

reassessment of t h e  development process ,  l e t  a lone  reassessment  of water  ex ten-  

s i o n  pol icy .  One hopes, however, t h a t  t h e  s t rong  Southern t r a d i t i o n  of l o c a l  

con t ro l  w i l l  encourage communities t o  look a t  themselves and a c t i v e l y  t ake  a 

hand i n  shaping t h e i r  f u t u r e  community. I n  terms of development, t h i s  means 

tak ing  p r ide  i n  a n t i c i p a t i n g  and avoiding development problems. 



V. CONCLUSIONS AND NEXT STEPS 

This  explora tory  s tudy  has addressed a  number of i s s u e s  r e l a t e d  t o  t he  

formation and expansion of r u r a l  water  systems i n  North Carol ina.  I n  t h i s  con- 

c luding  s e c t i o n ,  we summarize the  p r i n c i p a l  f i nd ings  of our i n v e s t i g a t i o n  t o  

d a t e ,  and suggest  s e v e r a l  s t e p s  t h a t  could be taken t o  i n su re  t h a t  dec i s ions  

regarding r u r a l  water  systems a r e  based on a  f u l l  cons ide ra t ion  of p o t e n t i a l  

impacts. 

Recent surveys of North Caro l ina  c i t i z e n s  r e v e a l  widespread r ecogn i t i on  

of t h e  unique problems of r u r a l  a r eas  of t h e  s t a t e ,  b u t  a  cont inuing ,  s t rong  

preference  f o r  r u r a l  r a t h e r  t han  urban res idence .  When asked what s t r a t e g i e s  

t h e  s t a t e  should pursue t o  promote more jobs and an  improved economy, North 

Caro l in ians  a r e  much more l i k e l y  t o  c i t e  t h e  need f o r  economic growth near  

small  towns and i n  r u r a l  a r e a s  than  continued growth near  l a r g e  c i t i e s .  The 

a t t i t u d e s  of o f f i c i a l s  interviewed during t h e  course  of t h i s  s tudy p a r a l l e l  

those  of t he  gene ra l  populat ion.  Pub l i c  o f f i c i a l s  pe rce ive  a  number of bene- 

f i t s  from r u r a l  growth, inc luding  a  more s t a b l e ,  d i v e r s i f i e d  economy, increased  

personal  income and expanded job o p p o r t u n i t i e s ,  an  en larged  revenue base ,  and 

t h e  enhancement of s o c i a l  and c u l t u r a l  o p p o r t u n i t i e s  f o r  r u r a l  c i t i z e n s .  

I n  s p i t e  of t h i s  p o s i t i v e  o r i e n t a t i o n  toward growth, concern about t h e  

p o t e n t i a l  adverse consequences of unguided r u r a l  development has begun t o  su r -  

face.  For example, i n  1978 the  Rural Land Use Planning Committee noted,  "The 

r a p i d  r i s e  of t h e  r u r a l  nonfarm popula t ion  has c r e a t e d  v a s t  acreage of low 

d e n s i t y  sprawl ac ros s  North Carol ina.  Rural sprawl i s  a  major c o n t r i b u t o r  

t o  r u r a l  land use  problems. !l5' i n  recommending a  nega t ive  A-95 review of a  

5  1 
Rural Land Use Planning Committee, 1978, p. 1. 



proposed rural water system, the staff of the Piedmont Triad Council of Govern- 

ments commented, "This project would make it impossible to concentrate and en- 

courage significant new growth in and near existing urban areas where urban ser- 

vices already exist. Furthermore, plans for the project do not address the 

comprehensive planning relationships needed to coordinate such elements as 

sewer, solid waste collection, transportation and police and fire protection in 

the growth-induced rural areas which would be fostered by this project. ,152 

These statements reflect beliefs that (1) rural water systems affect the dis- 

tribution of the population in rural areas, promoting a sprawling pattern of 

development, and (2) that sprawl creates a number of environmental and service 

problems. Both contentions were investigated in this study. 

Do Rural Water Systems Affect the Pattern of Rural Development? 

Review of previous research across the United States and interviews with 

a variety of persons associated with rural water systems in North Carolina in- 

dicate that water system investments, while not the major factor accounting for 

rural development, can affect the location of new growth outside of built-up 

areas. The impact of rural water systems on the location of growth appears to 

be amplified when the quality and quantity of groundwater is poor or uncertain 

and when the cost differential between hook-up to a water system and drilling 

a well is substantial. Reflecting the enhanced development potential, land 

values near rural water systems tend to be growing somewhat faster than values 

in areas that lack water service. Nevertheless, while the installation of 

rural water systems seems to be associated with increasing development and 

escalating land values, it should be stressed that effects noted to this time 

52 Piedmont Triad Council of Governments, "A-95 1178-0591, Review of Dan River 
Water, Inc. Proposal for Water System  improvement^,'^ December 14, 1977. 



are not large and can not be precisely defined. The availability of a water 

system is but one of a number of factors influencing the location of new devel- 

opment in rural areas. 

What Consequences Have Resulted from Growth Induced 
by Water System Investments? 

Previous research has produced conflicting evidence about the consequences 

of rural development patterns. Some studies suggest that rural sprawl inhibits 

agricultural production, degrades the environment, and produces inefficiencies 

that increase both the personal costs of households and the public service 

costs of local government. Other research, however, suggests that adverse 

impacts of sprawl may not be severe as long as densities remain low and expen- 

sive urban services are neither demanded nor required, In the areas served by 

the water systems studied in this research, the need for sewerage service was 

the only major adverse impact observed. However, a strong cause and ef5ect 

relationship could not be established, Often water systems were formed or 

water service was extended because of contamination of the groundwater supply 

by failing septic tanks. While installation of water systems may have aggra- 

vated preexisting problems, by allowing densities to increase even further, the 

impact on the need for sewerage has probably been one of timing rather than 

degree. Most of the areas served by the rural water systems studied would 

eventually have required public sewerage; installation of rural water systems 

hastened the need for investment in sewerage, but did not create it. Whether 

the costs of providing sewerage will be greater or less because of growth in- 

duced by the installation of a rural water system could not be ascertained by 

the research conducted to this time, but will depend on the eventual density 

of development that takes place and the configuration of land uses in specific 

areas. 



Other adverse impacts that may accompany growth induced by rural water 

systems were not pronounced in the seven cases that were studied. Agricultural 

activity in the areas studied was negligible; therefore, few public officials 

felt that farmers had been harmed, either by escalating property values that 

made the expansion of agricultural operations more expensive or by conflicts 

with adjacent nonagricultural land uses. Although public officials felt that 

the demand and need for a variety of public services--police and fire protec- 

tion, refuse collection and disposal, schools, and recreation--was increasing 

in rural areas of their jurisdictions, differences in demand between areas 

served and not served by a water system were slight. Thus, adverse impacts 

associated with the formation and extension of rural water systems appear to 

be limited to the earlier need for public sewerage; other impacts may become 

apparent over time, but as of the present they have not become serious enough 

to be perceived by local government officials. 

Are Secondary Effects Being Considered in Water System 
Formation and Extension Decisions? 

Review of the literature, discussions with a variety of knowledgeable per- 

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

studies conducted for this research all indicate that secondary effects are not 

often considered in decisions to form or extend rural water systems. Rural 

water systems tend to be established and service tends to be expanded to 

achieve one or more of three major objectives: (1) stimulation of rural growth 

and development; (2) provision of safe, healthful water supply; and (3) con- 

solidation of existing small community water systems or foreclosure of the need 

for such systems. In evaluating water systems proposed to achieve these objec- 

tives, criteria used by decision makers tend to be limited to financial con- 

siderations. Can service be provided less expensively than by on-site, 



i nd iv idua l  water systems? Are the  number of cu r r en t  and p o t e n t i a l  customers 

adequate t o  meet ope ra t ing ,  maintenance, and deb t - se rv i ce  c o s t s ?  W i l l  another  

p a r t y ,  such a s  a  subd iv i s ion  developer ,  absorb t h e  c o s t s  involved i n  s e r v i c e  

ex tens ion?  Decis ion c r i t e r i a  be ing  used r a r e l y  inc lude  f a c t o r s  r e l a t e d  t o  capi -  

t a l  improvement budgeting and planning o r  long-term c o s t s  t o  communities of 

providing sewerage and o t h e r  pub l i c  s e r v i c e s  t o  growth t h a t  occurs  along t h e  

water  l i n e s .  

Although we expected t h a t  pub l i c  agencies  would be  more l i k e l y  t o  t ake  

secondary e f f e c t s ,  such a s  f u t u r e  publ ic  s e r v i c e  c o s t s ,  i n t o  account when 

making dec i s ions  about r u r a l  water  s e r v i c e  than  p r i v a t e  agencies ,  such a s  non- 

p r o f i t  water a s s o c i a t i o n s ,  we found no d i f f e r e n c e .  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  not  con- 

cerned wi th  p o t e n t i a l  problems a s soc i a t ed  wi th  r u r a l  growth. Our r e sea rch  i n -  

d i c a t e s  t h a t  the l a t t e r  f a c t o r  i s  key: pub l i c  o f f i c i a l s  perce ive  p re sen t  

b e n e f i t s  a s soc i a t ed  wi th  growth and d iscount  heav i ly  f u t u r e  problems t h a t  may 

r e s u l t  from t h e i r  ac t ions .  

How Can Water System Decision Making and P r o j e c t  Review 
Procedures Be Strengthened? 

Two aspec t s  of water  system planning and development need a t t e n t i o n  i n  

r u r a l  North Carol ina t o  avoid unnecessary problems i n  t h e  f u t u r e .  F i r s t ,  l o c a l  

needs, goa ls  and o b j e c t i v e s  regard ing  t h e  loca t ionand  t iming of growth and pro- 

v i s i o n  of s e r v i c e s  t o  new development should be  c a r e f u l l y  considered and ana- 

lyzed. Second, t h e  eva lua t ive  c r i t e r i a  and process  involved i n  planning and 

reviewing major pub l i c  investments ,  inc luding  r u r a l  water  systems, should be 

s t rengthened.  

A t  p r e sen t  t h e r e  i s  no s e t  of p lans  dea l ing  s p e c i f i c a l l y  w i th  r u r a l  popu- 

l a t i o n  growth i s s u e s  i n  North Carol ina.  The counci l s  of government have adopted 



a  land c l a s s i f i c a t i o n  system which de f ines  a r e a s  a s  developed, t r a n s i t i o n ,  com- 

munity,  conse rva t ion ,o r  r u r a l .  The r u r a l  ca tegory ,  however, t ends  t o  be  poor ly  

def ined  and i s  t r e a t e d  a s  a  c a t c h a l l  a f t e r  t h e  o t h e r  a r e a s  a r e  d e l i n e a t e d .  

The ambiguous d e f i n i t i o n ,  t h e r e f o r e ,  means t h a t  t h e r e  a r e  many "shades" of r u r a l  

c l a s s i f i c a t i o n .  The i s s u e  i s  f u r t h e r  clouded by t h e  o f f i c i a l  c o u n c i l  of govern- 

ment i n t e r p r e t a t i o n  of r u r a l  a r e a s  a s  be ing  land which w i l l  no t  be  s e rv i ced  by 

sewer and water .  This  appears  t o  be  i n  c o n f l i c t  wi th  o f f i c i a l  f e d e r a l  and 

s t a t e  p o l i c i e s ,  and o f t e n  l o c a l  sen t iment ,  which encourage r u r a l  growth and 

development. A c l e a r  express ion  of community growth o b j e c t i v e s  on a  l o c a l  

l e v e l  wi th  goa ls  s t a t e d  a s  e x p l i c i t l y  a s  p o s s i b l e  he lps  t o  guaran tee  t h a t  

i s s u e s  a r e  brought i n t o  t h e  open. This  c l e a r s  t h e  p a t h  f o r  c o n s i d e r a t i o n  of a  

v a r i e t y  of f u t u r e  s cena r io s  and g ives  c i t i z e n s  an oppor tun i ty  t o  exp re s s  t h e i r  

p re fe rences  f o r  development. It a l s o  al lows pub l i c  o f f i c i a l s  t o  g ive  cons idera-  

t i o n  t o  t h e  capac i ty  of  a l l  pub l i c  f a c i l i t i e s  and t o  p l a n  f o r  coo rd ina t ion  of 

t h e i r  d i s t r i b u t i o n  a s  growth b r i n g s  i nc reases  i n  demand. 

What seems most l a ck ing  i n  r u r a l  planning i s  an e f f e c t i v e  e v a l u a t i v e  pro-  

cedure.  Although i t  i s  t r u e  t h a t  f e d e r a l  and s t a t e  funds cannot b e  used t o  

f inance  p r o j e c t s  which c o n f l i c t  w i th  r eg iona l  land use  p l ans ,  t h e  l a c k  of 

s p e c i f i c  c r i t e r i a  makes t h e  judgment process  a n  ambiguous one. Development 

proposa ls  a r e  t oo  o f t e n  judged on an ad hoc b a s i s ,  which does no t  ensu re  con- 

s i s t e n c y  and f a i r n e s s  from one proposa l  t o  t he  next .  Water r e sou rce  p r o j e c t s  

can have profound e f f e c t s  on t h e  f u t u r e  of a  reg ion .  A t  p r e sen t  procedures  f o r  

p r o j e c t i n g  e f f e c t s  of p u b l i c  investments  and t h e  c r i t e r i a  f o r  judging t h e  t o t a l  

impact and a t t r a c t i v e n e s s  of water  r e sou rce  investments  a r e  poor ly  developed. 

County land c l a s s i f i c a t i o n  planning provides  a  mechanism f o r  encouraging 

more r a t i o n a l  c o n s i d e r a t i o n  of r u r a l  water  system investments  i n  terms of  l o c a l -  

l y  def ined  development o b j e c t i v e s  and p u b l i c  s e r v i c e  p o l i c i e s .  The Land P o l i c y  



Act of 1974 d i r e c t e d  t h e  North Caro l ina  Land Po l i cy  Council  t o  prepare  a  s t a t e  

land po l i cy ,  develop a  land c l a s s i f i c a t i o n  system, and t o  make o t h e r  recornmen- 

d a t i o n s  t o  encourage t h e  "wise and balanced use  of t h e  s t a t e ' s  resources . "  I n  

i t s  r e p o r t ,  A Land Resources Po l i cy  f o r  North Ca ro l ina ,  i s sued  i n  l a t e  1976, 

t h e  Land Po l i cy  Council  proposed t h a t  l o c a l  governments be  r equ i r ed  t o  prepare  

and adopt land c l a s s i f i c a t i o n  p lans .  The Council  went on t o  suggest  a  number 

of u se s  of l o c a l  land c l a s s i f i c a t i o n  p lanning ,  f o u r  of which a r e  r e l e v a n t  t o  

r u r a l  water  system investment dec i s ions :  
5 3  

e As a  s ta tement  of l o c a l  p o l i c y  c o n s i s t e n t  w i t h  s t a t ewide  and n a t i o n a l  
needs and g o a l s ,  t h e  county land c l a s s i f i c a t i o n  map w i l l  serve a s  a 
b a s i c  t o o l  f o r  coo rd ina t ing  numerous p o l i c i e s ,  s t anda rds ,  r e g u l a t i o n s ,  
and o t h e r  governmental a c t i v i t i e s  a t  t h e  l o c a l ,  S t a t e ,  and Federa l  
l e v e l .  

The system w i l l  provide a  guide f o r  making pub l i c  investments  a f f e c t -  
i ng  land use.  For example, S t a t e  and l o c a l  agenc ies  can a n t i c i p a t e  
t h e  need f o r  e a r l y  a c q u i s i t i o n s  of  l ands  and easements f o r  s choo l s ,  
r e c r e a t i o n ,  t r a n s p o r t a t i o n ,  and o t h e r  p u b l i c  f a c i l i t i e s .  

e The system can provide a  u s e f u l  framework f o r  budget ing and planning 
f o r  t h e  c o n s t r u c t i o n  of community f a c i l i t i e s  such a s  water  systems, 
sewer systems, s choo l s ,  and roads.  The r e sou rces  of many Fede ra l ,  
S t a t e ,  and l o c a l  agenc ies  can then  be  more e f f i c i e n t l y  u t i l i z e d .  

e The land c l a s s i f i c a t i o n  p lans  w i l l  p l ace  l o c a l  governments i n  a  
s t r o n g e r  p o s i t i o n  v i s - a -v i s  t h e  S t a t e  and Federa l  governments be-  
cause (1) S t a t e  and Federa l  governments w i l l  u se ,  a s  a  d e c i s i o n  
guide ,  what l o c a l  governments have expressed a s  t h e i r  development 
o b j e c t i v e s  and d e s i r e s  i n  t h e  land c l a s s i f i c a t i o n  p l ans ,  ( 2 )  l o c a l  
governments w i l l  b e  i n  a  b e t t e r  p o s i t i o n  t o  understand t h e  conse- 
quences of l o c a t i n g  key f a c i l i t i e s  . . . w i t h i n  t h e i r  a r e a s ,  (3) 
l o c a l  j u r i s d i c t i o n s  w i l l  b e  a b l e  t o  i d e n t i f y  where and when they 
want growth t o  occu r ,  and where and when they  w i l l  b e  prepared t o  
provide  t h e  necessary  p u b l i c  s e r v i c e s  . . . . 

The r e sea rch  r epo r t ed  h e r e  h i g h l i g h t s  t h e  p o t e n t i a l  u t i l i t y  of land c l a s s i f i -  

c a t i o n  planning a s  a  mechanism f o r  s t r eng then ing  d e c i s i o n  making and p r o j e c t  

review procedures  r e l a t e d  t o  t he  formation and expansion of  r u r a l  water  systems. 

53 North Caro l ina  Land Po l i cy  Counci l ,  A Land Resources Program f o r  North 
Caro l ina ,  Raleigh:  The Counci l ,  December 1976, p. 4 - 3 .  



With such a system in place, local, state,and federal agencies will be in a 

much better position to consider the secondary effects of public infrastruc- 

ture investments, since they will have a basis for comparing projected impacts 

with local goals and objectives regarding the location, timing and provision of 

services to new growth and development. 

While the adoption of a mandatory county land classification planning sys- 

tem would help facilitate consideration of induced growth and secondary impacts 

in the evaluation of water system projects, it does not address the need for 

some means of estimating projected impacts. At the present time, we can say 

that formation and/or extension of rural water lines is likely to encourage 

some increment of new growth and development in the vicinity of the lines. 

We are not able, however, to say how much growth will be induced or when it 

will occur with any degree of accuracy. Even if we could predict patterns of 

induced development, the public and private costs and benefits of different 

patterns of development are not well understood. Thus, there seems to be a 

clear need for continued research to develop and refine procedures to predict 

the land use and development consequences of public investments, particularly 

in water and sewerage facilities, and to estimate the costs and benefits asso- 

ciated with varying densities and configurations of rural development in North 

Carolina. 
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APPENDIX A 

COST OF WATER DISTRIBUTION SYSTEM AS A FUNCTION OF 

The c o s t  curve i n  F igure  3 (page 29 above) e v a l u a t e s  

SETTLEMENT DENSITY 

a deve lope r ' s  c o s t  

provide water  s e r v i c e  w i t h i n  a  contemplated r e s i d e n t i a l  development. The c o s t  

per  house t o  t h e  developer  i s  c a l c u l a t e d  f o r  o n - s i t e  w e l l s  and f o r  a  water  

d i s t r i b u t i o n  system. The curves  demonstrate t h e  e f f e c t  of housing d e n s i t y  on 

t h e  c o s t  of water  system i n s t a l l a t i o n .  

1 
Curve "A" was c a l c u l a t e d  from t h e  fol lowing formula: 

CostA = c o s t  of house + c o s t  of d i s t r i b u t i o n  main 
connect i on  along t h e  l o t  f ron t age  

where: Assumed c o s t  of house connect ion = $350 

Cost of d i s t r i b u t i o n  
main along l o t  = ( l o t  f ron t age )  x ( u n i t  c o s t  of 
f ron t age  water  main) 

where: Unit  c o s t  of water  
main assumed a t  
$5 per  l i n e a r  f o o t  
f o r  6" pvc p ipe ,  
i n s t a l l e d .  

Cost = 350 + 5 ( l o t  f ron t age )  
A 

This  does not  t a k e  i n t o  account t h e  c o s t  of w e l l s  and pumps. 

Curves "B" and "C" were c a l c u l a t e d  t o  

pumps, p ro ra t ed  per  house. 

Cost of d r i l l i n g  400-450 f e e t  deep: $3000 

inc lude  t y p i c a l  c o s t s  f o r  wells and 

t o  $7000, depending on s o i l  cond i t i ons .  

Number of pumps r equ i r ed ,  a s  a  func t ion  of homes se rved ,  under 
North Caro l ina  S t a t e  Heal th  r e g u l a t i o n s :  

0  Households <1 pump < 49 Households 
50 Households < 2  pumps < I 4 9  Households 

150 Households < 3  pumps 

John McAdams, In te rv iew,  1978. 



Cost of pump, tank ,  and c h l o r i n a t o r :  $10 - 12,000 depending on number of pumps. 

Curve "B" r e p r e s e n t s  a  "best  case."  Assume a  l a r g e  subd iv i s ion  w i t h  149 

houses and good s o i l :  

Cost = $350 + $5 ( l o t  f ron tage )  + c o s t  of pump and w e l l  
B number of homes 

where : 

c o s t  of l a r g e  pumps = $12,000 x 2  = $24,000 
c o s t  of d r i l l i n g  i n  

f avo rab le  s o i l  = $ 3,000 x 2  = $ 6,000 
$30,000 

Pro-rated c o s t  = $30,000 = $201 per  house 149 

Cost = $350 + $5 ( l o t  f ron tage )  + $200 
B 

Curve "C" r e p r e s e n t s  a  "worst case." Assume a  smal l  subd iv i s ion  w i t h  

149 homes and d i f f i c u l t  s o i l  f o r  d r i l l i n g :  

c o s t  of pump and w e l l  
Cost = $350 + $5 ( l o t  f ron tage )  + - 

C number of homes 

where : 

c o s t  of small  pumps = $10,000 
c o s t  of d r i l l i n g  i n  

poor s o i l  = $ 7,000 
$17,000 

Pro- ra ted  c o s t  = $17y000 = $350 per  house 
149 

Cost = $350 + $5 ( l o t  f ron tage )  + $350 
C 

B and "C" a s  a  f u n c t i o n  The fol lowing t a b l e  p re sen t s  va lues  f o r  Cost "A" and " " 

of l o t  f ron tage  and of d e n s i t y  i n  u n i t s  per  mile:  



Uni ts  
Pe r  
Mile 

Cost of D i s t r i b u t i o n  System As a Funct ion of Densi ty  

(A 1 (B 
Lot House Cost Cost 
Frontage Connection per  Per 
i f e e t )  $5 ( l o t  f ron tage )  Cost House House 

(C) 
Cost 
Per 
House 





APPENDIX B 

CASE STUDY INTERVIEWS 

Bogue Banks Water Association, Carteret County 
Ken Archer, Service System Operator, Bogue Banks Water Association 
Ivey Mason, Planner, Carteret County 
John McClain, President, Bogue Banks Water Association 
Robert Quim, Assistant Director, Neuse River Council of Governments 
Ronnie Watson, Major, Emerald Isle 
Tom Willis, Director, East Carolina Regional Development Institute 

Dan River Water, Incorporated, Rockingham County 
Numa R. Baker, Jr., County Manager 
William Hicks, President, Dan River Water, Inc. 
Carl Loop, Regional Planning Director, Piedmont Triad Council of 
Governments 

Davie County Water System, Davie County 
Glenn Howard, Chairperson, Davie County Board of Supervisors 
Ron Vogler, County Manager 
Leo Williams, Agricultural Extension Agent 

Neuse River Water Association, Craven County 
H. H. Green, Water System Manager 
Alton Harris, Director, Craven County Health Department 
Marty Morgan, County Coordinator, Farmers Home Administration 
Robert Simpson, Agricultural Extension Agent 

Newton Municipal Water System, Catawba County 
Richard Greathouse, Planning Director, Catawba County 
Tom Lundy, County Manager 
Ken Martin, Chairperson, Board of County Commissioners 
Jack Mathews, County Engineer 
Gene Sigmon, County Attorney 
Doug Taylor, Executive Director, Western Piedmont Council of Governments 
Gary Workman, Assistant Administrator, Town of Newton 

Oak Hill Water System Corporation, Burke County 
Henry Freeman, Manager, Oak Hill Water System 
Turner Morrison, A.S.C.S. 
John Pons, County Commissioner 
Kenneth Thompson, County Manager 
Chester West, Director of Community Development, Human Resources Center 
Robert White, Economic Development Planner, Western Piedmont Council of 
Governments 



Union County Water System, Union County 
Joe Hudson, County Commissioner 
Luther McPherson, County Planner 
Bill Summerlin, Public Works Manager 







County o r  Community: 

CONFIDENTIAL 

SECONDARY IMPACTS OF RURAL 
WATER SYSTEMS I N  NORTH CAROLINA 

WRRI RESEARCH GRANT A-103-NC 

In t e rv i ew  No. 

Survey of Pub l i c  and Water Management O f f i c i a l s  

~ e s p o n d e n t ' s  Name: 

P o s i t i o n :  

Organizat ion:  

Address : 

City :  

Telephone Number: 

Hel lo ,  I ' m  from t h e  Center f o r  Urban and Regional 

In t e rv i ewer  : 

Date: 

P lace  of In te rv iew:  

Time of In te rv iew:  

S t u d i e s  of The Un ive r s i t y  of 
North Caro l ina  a t  Chapel H i l l .  We a r e  conducting a s tudy  of r u r a l  water  systems 
i n  North Caro l ina .  One of t h e  most important  a s p e c t s  of t h e  s tudy  concerns t h e  
percept ions  and a t t i t u d e s  of persons l i k e  you r se l f  who hold p o s i t i o n s  of r e -  
s p o n s i b i l i t y  i n  government and water  system management. A s  you answer t h e  fol low- 
ing  ques t i ons ,  p l e a s e  keep i n  mind t h a t  no d i r e c t  quotes  w i l l  be  used wi thout  your 
permission. However, d a t a  ga thered  w i l l  be  used i n  r e p o r t s  and publ i shed  a s  p a r t  
of t h e  r e sea rch .  Of course ,  you a r e  no t  r equ i r ed  t o  p a r t i c i p a t e ,  b u t  I hope very 
much t h a t  you w i l l  and I t h i n k  t h a t  you w i l l  f i n d  i t  i n t e r e s t i n g .  

Center f o r  Urban and Regional S t u d i e s  
The Un ive r s i t y  of North Caro l ina  a t  Chapel H i l l  

Spr ing 1979 



A. Before s t a r t i n g ,  I would l i k e  your permission t o  t a p e  record  t h e  in te rv iew.  
The in t e rv i ew has  a  number of d i scuss ion  ques t ions  which a r e  d i f f i c u l t  t o  
record by handwri t ing.  O f  course, t h e  record ing ,  l i k e  t h e  ques t ionna i r e ,  
w i l l  b e  t r e a t e d  i n  s t r i c t e s t  confidence. May I record  our  s e s s ion?  

Growth I s sues  

1. There has r e c e n t l y  been a  cons iderable  amount of i n t e r e s t  expressed i n  growth 
and popula t ion  se t t l emen t  p a t t e r n s  i n  North Carol ina.  To s t a r t ,  I would l i k e  
t o  ask  you about  growth t r ends  i n  County. S ince  1970, 
has your county grown r a p i d l y  (10 percent  o r  more), moderately (5 - 9.9 per -  
c e n t ) ,  slowly ( 1  - 4.9 percent )  o r  has  t h e  popula t ion  been s t a t i c  o r  dec l in ing?  

Rapidly (10 percent  o r  more) 

0 Moderately (5 - 9.9 percent )  

Slowly ( 1  - 4.9 pe rcen t )  

U S t a b l e  o r  d e c l i n i n g  ( l e s s  than  1 percent )  

2. During t h e  next  decade, do you th ink  t h a t  t h e  county w i l l  grow more r a p i d l y ,  
a t  about t h e  same r a t e ,  o r  l e s s  r a p i d l y  than  dur ing  t h e  p a s t  t e n  yea r s?  

I:] 

n 
n 

3 .  What 

More r a p i d l y  

About t h e  same 

Less r a p i d l y  

a r e  t h e  t h r e e  most important f a c t o r s  c o n t r i b u t i n g  t o  growth i n  your county? 

C. 

4. What a r e  t h r e e  major impediments t o  growth i n  t he  county? 



5. Which p o r t i o n  of the  county i s  growing t h e  f a s t e s t - - i nco rpora t ed  p l aces ,  
f r i n g e  a r e a s ,  o r  r u r a l  a r e a s ?  

C] Incorporated p l aces  
I 

Fringe a r e a s  

~ Rural a r e a s  

6. Rural growth and development has  been proposed a s  a  s o l u t i o n  t o  a  number of 
problems t h a t  o f t e n  f a c e  t h e  r u r a l  a r e a s  of North Caro l ina .  Thinking of your 
county, do you th ink  each of t h e  fol lowing p o t e n t i a l  problems w i l l  b e  made 
b e t t e r ,  worse, o r  w i l l  not  be  a f f e c t e d  by r u r a l  growth? F i r s t ,  what about . . . 
a. Shortage of job o p p o r t u n i t i e s  

B e t t e r  

(1) P l ease  exp la in  

n N o e f f e c t  

Worse 

b. Low wages (1) P l ease  exp la in  

B e t t e r  

No e f f e c t  

I worse 

I c .  Inadequate f i r e  and/or  p o l i c e  p r o t e c t i o n  (1) P l ease  exp la in  

I B e t t e r  

NO e f f e c t  

I Worse- 

d. Inadequate s o c i a l  s e r v i c e s ,  such a s  (1) P lease  e x p l a i n  
h e a l t h  c a r e  and r e c r e a t i o n a l  f a c i l i -  
t i e s  and programs 

B e t t e r  

N o e f f e c t  
I 

I worse 



e. Water systems needed and not  a v a i l a b l e  (1) P l e a s e  e x p l a i n  

B e t t e r  

NO e f f e c t  

Worse 

f .  Sewer systems needed and not  a v a i l a b l e  (1) P l e a s e  e x p l a i n  

B e t t e r  

No e f f e c t  

Worse 

g. Inadequate  educa t iona l  f a c i l i t i e s  and (1) P l e a s e  e x p l a i n  
programs 

B e t t e r  

No e f f e c t  

Worse 

h. Eros ion  and sed imenta t ion  

B e t t e r  

NO e f f e c t  

0 Worse 

i. Garbage and t r a s h  c o l l e c t i o n  and 
d i s p o s a l  problems 

B e t t e r  

NO e f f e c t  

Worse 

j . Tension between urban and r u r a l  
r e s i d e n t s  of t h e  county 

B e t t e r  

(1) P l ea se  e x p l a i n  

(1) P l e a s e  e x p l a i n  

(1) P l ea se  e x p l a i n  

N o e f f e c t  

Worse 



7. I s  r u r a l  growth t h a t  i s  now t ak ing  p l ace  i n  your county gene ra t i ng  enough 
revenues t o  cover  t h e  increased  c o s t s  of p rovid ing  p u b l i c  s e r v i c e s ?  

C] Yes 

0 
8. Considering eve ry th ing  w e  have d iscussed  t o  t h i s  p o i n t ,  do you f e e l  t h a t  

o v e r a l l ,  increased  r u r a l  development i s  b e n e f i c i a l  f o r  t h e  county,  t h a t  it 
i s  t o o  e a r l y  t o  s ay ,  o r  t h a t ,  on n e t ,  r u r a l  growth i s  no t  b e n e f i c i a l  f o r  
t h i s  county? 

I 

B e n e f i c i a l  f o r  county 

Too e a r l y  t o  say 

Not b e n e f i c i a l  f o r  t h e  county 

a. What i s  your most important  reason  f o r  t h i s  conclusion? 

Rural Water Systems 

~ 9. Next, I have some ques t i ons  about t he  p rov i s ion  of water  s e r v i c e  i n  r u r a l  
I a r e a s  of County. We a r e  p a r t i c u l a r l y  i n t e r e s t e d  i n  

t h e  formation/expansion of (name of  water  system) i n  19 . D E S C R I B E  FORMA- 
T I O N  E X P A N S I O N  T O  RESPONDENT.  Was your o r g a n i z a t i o n  involved i n  t h e  d e c i s i o n s  
t h a t  l e d  t o  formation/expansion of t h a t  system? 

No -- Skip t o  Q. 19 

Yes 

1 a. P l ea se  d e s c r i b e  how your o rgan iza t ion  was involved. 



What were the major reasons for the (formation/expansion) of the system? 

To the best of your knowledge, who first proposed the (forrnation/expansion) 
of the system and how did they go about it? 

What other organizations and persons were involved in the decisions that 
led to formation/expansion of the water system? 

Did municipalities in the county support, remain neutral, or oppose 
forrnation/expansion of the water system? 

0 Supported by municipalities 

Municipalities were neutrallnot involved 

Opposed by municipalities 

a. Why was that? 



14. Was the  formation/expansion d e c i s i o n  reviewed 
ments s e rv ing  t h i s  region? 

No -- Skip t o  Q.  15 

Yes 

a.  What was t h e  outcome of  t h e  review? 

by t h e  counc i l  f o  govern- 

15. Multi-county Regional Water Plans have been prepared f o r  every r eg ion  i n  
North Caro l ina  by t h e  Department of Administrat ion.  Was t h e  
reg ion  used i n  dec id ing  about t h e  formation/expansion of t he  

No -- Skip t o Q .  16 

p l an  f o r  your 
water  sys  tem? 

Don' t know 

Yes 

a. How was the  p lan  used? 

16. What o t h e r ,  i f  any, r eg iona l  p lans ,  programs o r  o t h e r  documents were used 
i n  dec i s ions  concerning t h e  formation/expansion of t h e  water  system? 

No o t h e r  documents appl ied  

Don' t know 



17. P l ease  desc r ibe ,  t o  t he  b e s t  of your knowledge, how va r ious  s t a t e  agencies  
were involved i n  t h e  dec i s ions  which l e d  t o  t he  formation/expansion of t h e  
water  system. 

No s t a t e  agencies  were involved 

 on' t know 

18. Considering t h e  l o c a l ,  r e g i o n a l ,  and s t a t e  agencies  t h a t  were involved 
i n  dec i s ions  about t h e  formation/expansion of t he  water  system, how d id  
each agency a f f e c t ,  i f  a t  a l l ,  t h e  s i z i n g  and l o c a t i o n  of t h e  water  l i n e s ?  

Agency E f f e c t  on S i z i n g  E f f e c t  on Locat ion  



Impacts of Water System ~ormation/Expansion 

19. Now we would like to ask you about how the formation/expansion of the water 
system affected the area in the vicinity of the lines and 
County in general. First, have new homes or mobile homes tended to locate 
in the vicinity of the water lines? 

No -- Skip to Q. 20 
Yes 

a. Could you estimate about how many since formation/expansion 
of the system? 

Estimated Number of New ~omesf~obile Homes 

b. Do you think that the availability of the water system was 
a major or minor factor in households'decisions of where to 
locate their homes and/or mobile home? 

Major factor 

Minor factor 

b c* Please explain why the water system has had the effect it has 
had on the location of new development. 

20. In the vicinity of the new water lines, do you think that property values 
have increased markedly faster, somewhat faster, about the same, or slower 
than areas of the county without water service? 

Markedly faster -- Ask a 
Somewhat faster -- Ask a 
About the same -- Skip to Q. 21 
Slower -- Skip to Q. 21 



a .  Do you th ink  r i s i n g  proper ty  va lues  a t t r i b u t a b l e  t o  t h e  water  
system have caused any problems f o r  a r ea  farmers  e i t h e r  because 
of increased proper ty  t axes  o r  increased  c o s t s  of expanding farm 
ope ra t ions?  

Cj Yes - Taxes Yes - Expansion 

b .  Conversely, have increased  proper ty  va lues  b e n e f i t e d  farmers  by 
c r e a t i n g  a  new market f o r  t h e i r  margina l ly  product ive  farm land? 

c .  On ba lance ,  do you th ink  increased  proper ty  va lues  a t t r i b u t a b l e  
t o  t h e  water  system have been been b e n e f i c i a l  t o  farmers ,  have 
had no e f f e c t  on them, o r  have been harmful? 

B e n e f i c i a l  

0 No e f f e c t  

Harmful 

21.  Have c o n f l i c t s  between new r e s i d e n t s  a long the  new water  l i n e s  and e x i s t -  
i ng  farm ope ra t ions  ( f o r  i n s t ance ,  complaints of odor by homeowners o r  
compla in tsofvandal i sm by farmers)  been a  very  s e r i o u s  problem, a  moderately 
s e r i o u s  problem, o r  not  a  problem a t  a l l ?  

Very s e r i o u s  

Moderately s e r i o u s  

Not a  problem 

22. Before t h e  water  system was formed/expanded, was poor water  q u a l i t y  a  major 
problem, minor problem, o r  not  a  problem a t  a l l  i n  t h e  a r ea  t h a t  i s  served?  

Major problem 

Minor problem 

Not a  problem a t  a l l  



How about water yield from individual wells before the water system was 
formedlexpanded--was the quantity of water available through individual 
wells a major problem, minor problem, or not a problem at all in the 
area that is served? 

:Major problem 

:%inor problem 

:Not a problem at all 

Sometimes installation of water lines is accompanied by an increased demand 
for other public services--either because the existing population demands 
more from government or because new people move into the area. For each of 
the following services, would you say that public demand has increased 
markedly, increased slightly, not increased, or decreased since installa- 
tion of the new water lines. What about the demand for . . . 

a. Police protection 

b. Fire protection 

Increased Increased Not 
Markedly Slightly Increased Decreased 

c. Garbage and trash collection o n 
d. Recreational facilities and 

programs 

e. New or expanded educational 
facilities 

0 U 0 0 

f. Building inspection 

g. Land use planning and regu- 
lat ion 

In addition to these services, the increasing housing density made possible 
by water systems sometimes leads to the need for sanitary sewer systems, 
When do you see the need for investment in a sewer system to service the 
areas now served by the water system--is one needed now, or do you foresee 
the need for a sewer system within five years, ten years, or not in the 
foreseeable future? 

0 Needed now -- Skip to Q. 26 

Five years -- Skip to Q. 26 

0 Ten years -- Skip to Q. 26 

n Not in foreseeable future -- A.sk a 
I-) a. Why is that? 



-. 

26. Interviewer: Please Check 

Water System ~anagerl~f ficial -- Ask Q. 27 

Other Respondent -- Skip to Q. 39 
1 

Operational Aspects 

27. The last part of the interview covers various operational characteristics 
of the water system. To begin with, how many customers are now being 
served by the system? 

Number of Customers 

a. (Ask only if municipal system) How many customers are located 
outside of the town (city) limits? 

Number Outside City Limits 

b. How many of these are: 

Residential Customers: 

Commercial Customers: 

Industrial Customers: 

Total (should equal 
number in Q. 27 ) 
or Q. 27a if munici- 
pality) 

28. How many customers were there when the system was formed (expansion was 
undertaken) ? 

Number of Customers When System ~ormed/~xpanded 

a. (Ask only if expansion) How many customers were added by the expansion? 

Number of Customers Added 

b. How many linear feet (or miles) of water lines were involved when the 
system was formed (expanded)? 

Linear Feet 
or 
Miles 



Off i ce  Ca lcu l a t i on :  

Customers = Densi ty  
Miles  per  Mile 

What was t h e  t o t a l  c o s t  of system formation/expansion? 

$ T o t a l  Cost 

HOW was t h e  t o t a l  c o s t  of t h e  system apport ioned among t h e  fol lowing 
sources  of funds. F i r s t ,  how much of t h e  c o s t s  of  t h e  system formation/  
expansion was met by funds from . . . ? 

Accumulated r e s e r v e s  

Revenue bonds 

General o b l i g a t i o n  bonds 

S t a t e  g ran t  funds 

Federa l  g r a n t  funds 

$ Agency : 

$ Agency : 

Federa l  loan  funds 

$ Agency : 

$ Agency : 

T o t a l  Funds 

NOTE: Should Add t o  T o t a l  L i s t ed  i n  Q. 29 

What (o the r )  forms of a s s i s t a n c e ,  i f  any, were ob ta ined  from f e d e r a l  
agenc ies?  (Probe f o r  t e c h n i c a l  a s s i s t a n c e ,  e t c . )  

None 



32. Was a federal environmental impact statement prepared for the project? 

0 Yes (obtain copy if possible) 

33. What factors were taken into account to determine whether formation/expan- 
sion of the system was financially feasible? 

3 4 .  At what point in terms of costs per customer served would formation/ 
expansion of the system have been impossible to undertake? 

$ Cost Per Customer 

a. Please explain how this was determined? 

35. What was the (outstanding) long-term debt of the water system when the 
system was formed (expanded)? (If formation, include initial debt) 

$ Long-Term Debt 

a. (Ask only if expansion) In what ways, if any, did the debt position 
of the system influence the expansion decision? 



36. What, if any, nonfinancial factors were taken into account in deciding 
that formation/expansion of the system was feasible? (PROBE for engi- 
neering, political and other considerations) 

37. What were the annual operating costs of the system during the last fiscal 
year? 

a. What proportion of this was for debt service? 

% Debt Service 
or 

$ Debt Service Costs 

38. Could you tell me about (or give a copy of) the current rate structure 
of the system? 

Background of Respondent 

39. Finally, I have a few questions about your own background. First, for how 
many years have you been a resident of County? 

Number of Years 

40. And, how many years have you served in your present position as 
? 

Number of Years in Position 

41. What other governmental positions have you held/jobs with water systems 
have you had? 



42. How many y e a r s  of school  have you a t tended?  

C] 0 - 8 grades 13 - 15 yea r s ,  some c o l l e g e  

0 9 - 11 grades ,  some high school  0 16 y e a r s ,  c o l l e g e  graduate  

0 9 - 11 grades ,  p lus  voca t iona l  Spec i fy  major: 

12 grades ,  high school  graduate  

0 12 grades ,  p lus  voca t iona l  

17 o r  more, g raduate  t r a i n i n g  

Spec i fy  major: 

43. L a s t l y ,  do you have any o t h e r  observa t ions  about your water  system o r  t h e  
p rov i s ion  of water  s e r v i c e  t o  r u r a l  a r e a s  t h a t  we should cons ider  i n  our  
s tudy of r u r a l  water  s e r v i c e ?  

TWNK YOU FOR YOUR HELP 


