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ABSTRACT 

Ob jec t i ves  o f  t h i s  study a re  t h r e e - f o l d :  ( 1 )  t o  demonstrate t h e  

need f o r  r eg iona l  water resource p l ann ing  i n  emerging urban areas; 

(2) t o  examine how reg iona l  water resource p l ann ing  can be r e a l i z e d  

w i t h i n  t h e  emerging o r g a n i z a t i o n a l  framework o f  Federa l ,  S ta te ,  r eg iona l ,  

and loca l  p lanning;  and ( 3 )  t o  examine t h e  process, substance, and 

techniques o f  f i e l d  leve l  p l ann ing  f o r  r eg iona l  water resource  systems. 

An a n a l y s i s  o f  r i v e r  bas in  p l ann ing  and development as i t  has been 

p r a c t i c e d  i n  Nor th  Ca ro l i na  i n d i c a t e s  t h a t ,  w h i l e  u t i l i z i n g  t h e  ac- 

cepted p r i n c i p l e s  o f  a  basin-wide p l ann ing  and mu l t ip le -purpose  

storage, t h e  problems o f  urban areas and t h e i r  l i nkages  w i t h  r i v e r  

bas ins have been l a r g e l y  ignored. Th i s  b i as  r e s u l t s  f rom t h e  t r a d i -  

t i o n a l  emphasis on n a t i o n a l  economic development i n  t h e  f o r m u l a t i o n  

o f  bas in  p lans .  

and waste disposa 

f r a c t i o n a t e d  w i t h  

t o  achieve econom 

n  t h e  o t h e r  hand des ign of  mun ic ipa l  wa te r  supp ly  

systems have been l a r g e l y  s i n g l e  purpose, and 

respec t  t o  t h e  water resources, and o p p o r t u n i t i e s  

es and reso l ve  e x t e r n a l i t i e s  through r e g i o n a l  p lan-  

n i ng  and management have been ignored. Recent i n i t i a t i v e s  by Federal  

and S ta te  governments have c rea ted  an o r g a n i z a t i o n a l  framework w i t h i n  

which d e f i c i e n c i e s  i n  these two processes can be reso lved .  A wa te r  

resource p l ann ing  model and a  p lann ing  system t h a t  can ope ra te  w i t h i n  

t h i s  framework i s  suggested, b u t  t h e  f r a g i l e  p o l i t i c a l  b a s i s  upon 

which t h a t  framework i s  founded r e q u i r e s  t h a t  S t a t e  and Federa l  

agencies must r e i n f o r c e  t h e  process i f  i t  i s  t o  r eso l ve  t h e  problems 

o f  u rban i z i ng  reg ions .  

The substance o f  r eg iona l  water resource p l ann ing  i s  examined 

us ing  a  case s tudy o f  t h e  Piedmont T r i a d  Region o f  Nor th  C a r o l i n a .  

i 
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SUMMARY, CONCLUSIONS, AND RECOMMENDATIONS 

Fol lowi 

t i o n  i s  exh i  

p o p u l a t i o n  i 

popu la t i on .  

i n  i s o l a t e d  

ng t h e  

b i t i n g  

s  grow 

As i n  

n a t i o n a l  Trend toward u rban i za t i on ,  Nor th  C a r o l i n a ' s  popula- 

an i nc reas ing  p re fe rence  t o  l oca te  i n  urban areas.  The urban 

ing  i n  both abso lu te  numbers and r e l a t i v e  t o  t h e  non-urban 

o t h e r  s ta tes ,  much o f  t h i s  urban growth i s  n o t  concen t ra ted  

c e n t r a l  c i t i e s  b u t  i n  u rban i z i ng  reg ions  t h a t  c o n s i s t  o f  one o r  more 

c e n t r a l  c i t i e s ,  t h e i r  suburbs, and s a t e l l i t e  towns and communit ies. Th i s  ten-  

dency has led t o  a  somewhat unique p a t t e r n  o f  u r b a n i z a t i o n  i n  t h e  Nor th  Ca ro l i na  

Piedmont where numerous towns and c i t i e s  w i t h  popu la t i ons  between 20,000 and 

60,000 a r e  in te rspersed  among severa l  l a r g e r  c i t i e s  w i t h  popu la t i ons  rang ing  

f rom 100,000 t o  250,000 t o  form a  cha in  o f  c l o s e l y  spaced n u c l e i .  Accompanying 

t h i s  increase i n  urban popu la t i on  a r e  increases i n  water consumption, r a t e s  

o f  waste discharge, and demands f o r  water-based r e c r e a t i o n .  Local imbalances 

between supply  and demand have r e s u l t e d  o r  a re  a n t i c i p a t e d .  Urban development 

i s  o c c u r r i n g  i n  f lood-prone  areas and i n  watersheds used t o  c o l l e c t  p u b l i c  

water supp l i es .  Linkages among urban c l u s t e r s  a r e  becoming more in tense  as 

a r e  l i nkages  between urban areas and r i v e r  bas in  development p r o j e c t s .  The 

heightened awareness o f  environmental  q u a l i t y ,  w i t h  a t t endan t  l e g i s l a t i o n  w i t h  

respec t  t o  p o l l u t i o n  c o n t r o l  and t h e  impact o f  development on t h e  environment, 

has increased t h e  c o s t  t o  urban areas f  

made necessary a  more c a r e f u l  examinat i  

a l t e r n a t i v e s ,  i n c l u d i n g  t h e  more e f f i c i  

I n  Chapter I severa l  models o f  wat 

o r  water q u a l i t y  management and has 

on o f  proposed developments and t h e i r  

e n t  use o f  e x i s t i n g  resource developments. 

e r  resource p l ann ing  i n  Nor th  Ca ro l i na  

were exam i ned w i 

ana l  yses -of  deve 

and development, 

t h  r espec t  t o  t h e i r  t r ea tmen t  o f  urban areas. Inc luded  a r e  

lopments by t h e  p r i v a t e  sec to r ,  Federal  r i v e r  bas in  p l ann ing  

mun ic ipa l  water supply  and waste water d isposa l  p r a c t i c e ,  



comprehensive p o l l u t i o n  abatement plans, and two exper iments  i n  r e g i o n a l  

p lann ing .  From these  analyses t h e  f o l l o w i n g  conc lus ions  can be drawn: 

( a )  t h e  p r i v a t e  s e c t o r  has p layed  a q u i t e  l i m i t e d  r o l e  i n  meet ing urban wate r  

needs; ( b )  Federa l  r i v e r  bas in  p l ann ing  has been focused p r i m a r i l y  on l a r g e  

s c a l e  p r o j e c t s  f o r  h y d r o e l e c t r i c  power and f l o o d  c o n t r o l ;  water  s u p p l i e s  f o r  

l a rge  m u n i c i p a l i t i e s  have been inc luded  i n  severa l  m u l t i p l e  purpose p r o j e c t s ,  

b u t  t hese  p l ans  have been respons ive  t o  t h e  broad range o f  urban needs and i n  

severa l  cases t hey  have ignored impor tan t  l i nkages  w i t h  urban land use and 

waste d isposa l ;  ( c )  mun ic ipa l  water  supply  and waste d isposa l  p r a c t i c e ,  by 

focus ing  on a narrow range o f  needs f o r  i n d i v i d u a l  m u n i c i p a l i t i e s ,  has ignored  

o p p o r t u n i t i e s  t o  ach ieve  economies th rough  reg iona l  development and management 

and has f a i l e d  t o  r e s o l v e  e x t e r n a l i t i e s  among urban areas; ( d l  comprehensive 

p o l l u t i o n  abatement p lans,  w i t h  t h e i r  focus on t r ea tmen t  p l a n t  c o n s t r u c t i o n  

a t  e x i s t i n g  p o i n t  sources, have ignored a l t e r n a t i v e  means o f  reduc ing  waste 

f l ows ,  economies t h a t  may a r i s e  th rough  reg iona l  c o l l e c t i o n  and d isposa l  

systems, and t h e  water  q u a l i t y  impacts o f  non-po in t  sources o f  waste; and 

( e l  exper iments  i n  v o l u n t a r y  r eg iona l  water  resource  p l  

l i t t l e  i f  any success. A l though e x i s t i n g  p r a c t i c e  may 

t h e  past ,  and t h e  l i m i t a t i o n s  c i t e d  here  shou ld  n o t  be 

gence o f  u r b a n i z i n g  reg ions  demands a water  resource  p l  

more respons ive  t o  urban needs. 

anning have en joyed 

have been adequate i n  

overs ta ted ,  t h e  emer- 

anning system t h a t  i s  

I n  Chapter I I ,  r e c e n t  developments i n  l e g i s l a t i o n ,  o rgan i za t i on ,  and 

p l a n n i n g  t heo ry  w i t h  r espec t  t o  water  resources, env i ronmenta l  q u a l i t y ,  and 

r e g i o n a l  p l ann ing  were examined t o  determine t h e  environment w i t h i n  which a 

water  resource p l ann ing  system t h a t  i s  more respons ive  t o  u r b a n i z i n g  r e g i o n s  

c o u l d  be developed. A p l ann ing  system was t hen  o u t l i n e d  as a  dynamic feedback 

v i i i  



communications network o f  S ta te  and Federal  water p l ann ing  agencies o p e r a t i n g  

a t  t h e  na t i ona l ,  s t a te ,  and r i v e r  bas in  sca le ,  r eg iona l  p l ann ing  agencies, and 

m u n i c i p a l i t i e s .  An a n a l y s i s  o f  t h a t  system led  t o  t h e  conc lus ion  t h a t  t h e  

success o f  r eg iona l  agencies would be l a r g e l y  dependent upon t h e  a u t h o r i t y  

de legated t o  them by S t a t e  and Federal  agencies, g u i d e l i n e s  and t e c h n i c a l  

ass i s tance  p rov ided  by t h e  l a t t e r  agencies, and t h e  w i l l i n g n e s s  o f  Federal  

and S ta te  agencies t o  adopt, w i t h  necessary m o d i f i c a t i o n s ,  t h e  p l ans  as devel -  

oped by reg iona l  agencies.  

The substance o f  r eg iona l  water resource p l ann ing  was examined i n  Chapter 

I l l  us ing  Nor th  Ca ro l i na  S t a t e  Planning Region G, t h e  Piedmont T r i a d  Area, as 

a case s tudy.  S p a t i a l  and temporal bounds f o r  a r eg iona l  water resource system 

were explored, a range o f  urban water problems were i d e n t i f i e d ,  and cons ider -  

a t i o n  was g i v e n  t o  those  problems t h a t  cou ld  be addressed a t  t h e  reg iona l  l e v e l .  

E x t e r n a l i t i e s  between reg iona l  and r i v e r  bas in  systems were i d e n t i f i e d  as were 

e x t e r n a l i t i e s  between t h e  reg iona l  water and land use sec to r s .  Legal and 

p o l i t i c a l  c o n s t r a i n t s  on t h e  reg iona l  water resource systems were discussed. 

I n  Chapter I V  elements o f  t h e  f i e l d - l e v e l  des ign process were examined, 

aga in  us ing  t h e  Piedmont T r i a d  as a case s tudy .  That  process was viewed as 

a s t r a t e g i c  p l ann ing  process i n v o l v i n g  a search f o r  and an e v a l u a t i o n  o f  a l t e r -  

n a t i v e  reg iona l  designs f o r  t h e  purpose o f  o r g a n i z i n g  i n f o r m a t i o n  upon which 

decis ion-makers can make more r e f i n e d  va lue  judgements w i t h  r espec t  t o  t h e  

o b j e c t i v e s  and c r i t e r i a  f o r  d e t a i l e d  p r o j e c t  design. D i g i t a l  computer s imula-  

Several recommendations f o r  

p l ann ing  t o  urban needs f l o w  from 

s tudy .  Because o f  t h e  c e n t r a l  r o  

t i o n  models were developed as an a i d  i n  t h e  search and t e s t i n g  o f  a l t e r n a t i v e s .  

improving t h e  response o f  water resource 

t h e  analyses and suggest ions o f f e r e d  i n  t h i s  

l e  t h a t  t h e  S ta te  must p l ay  i n  t h e  implementat ion 



o f  a  r eg iona l  p l ann ing  system, these recommendations a r e  addressed p r i m a r i l y  

t o  S ta te  Government. 

I .  The f i r s t  recommendation i s  t h a t  t h e  S ta te  should t a k e  s teps  t o  develop 

o r  enhance pol icy-making procedures and communication l i n k s  i n  a  p l ann ing  

system s i m i l a r  t o  t h e  one o u t l i n e d  i n  t h i s  r e p o r t .  S p e c i f i c  recommenda- 

t i o n s  inc lude :  

A.  es tab l i shment  o f  a  S ta te  Water Resource Counci l  t o :  

I .  a n a l i z e  and develop s ta te -w ide  water  resource p o l i c y  w i t h  r espec t  

t o  development and p r e s e r v a t i o n  o f  t h e  q u a n t i t y  and q u a l i t y  o f  

water  and r e l a t e d  land resources o f  t h e  State;  

2. develop g u i d e l i n e s  and c r i t e r i a  f o r  r i v e r  basin,  r eg iona l ,  and 

l oca l  water resource p lanning;  and 

3. examine a l t e r n a t i v e  means f o r  c o n t r o l l i n g  r a t e s  a t  which water  

i s  consumed and wastes a r e  generated by t h e  severa l  sec to r s  o f  

t h e  economy; and 

B. develop and ma in ta i n  up-to-date r i v e r  bas in  p lans  t h a t  communicate 

t o  t h e  reg ions  t h e  environment w i t h i n  which reg iona l  p l ann ing  can 

be executed and t h a t  p rov ide  a  bas i s  f o r  a l t e r i n g  r e g i o n a l  p lans  

as necessary . 
I n  de te rmin ing  t h e  rep resen ta t i on  on t h e  proposed counc i l  and i t s  l o c a t i o n  

w i t h i n  t h e  o v e r a l l  decis ion-making s t r u c t u r e  o f  S ta te  Government, a t  l e a s t  

two c r i t e r i a  should be s a t i s f i e d .  F i r s t ,  t h e  counc i l  must r ep resen t  

t h e  r e s p o n s i b i l i t i e s  and e x p e r t i s e  i n  water  and o t h e r  env i ronmenta l  

resource systems o f  t h e  Department o f  Na tu ra l  and Economic Resources, 

t h e  r e s p o n s i b i l i t i e s  and e x p e r t i s e  o f  t h e  Department o f  A d m i n i s t r a t i o n  

i n  s t a t e ,  r eg iona l ,  and urban p lanning;  and t h e  r e s p o n s i b i l i t i e s  and 



e x p e r t i s e  o f  t h e  S t a t e  Board o f  Hea l th .  Second, t h e  c o u n c i l  should 

opera te  w i t h i n  t h e  decis ion-making s t r u c t u r e  o f  S t a t e  Government, n o t  

as an adv i so ry  c o u n c i l .  Gu ide l i nes  and c r i t e r i a  f o r  r i v e r  basin,  r eg iona l ,  

and l o c a l  p l ann ing  should i nc l ude  gu ides as t o :  : I )  r e l e v a n t  a rea l  and 

temporal bounds, components o r  purposes t o  be inc luded  i n  p l ann ing  a t  

t h e  severa l  l eve l s ,  and a l t e r n a t i v e  means t o  be considered; ( 2 )  c o n s t r a i n t s ;  

and ( 3 )  procedures and se lec ted  parameters f o r  eva lua t i on .  

The second recommendation i s  t h a t  t h e  S t a t e  shodld develop t e c h n i c a l  

programs f o r  r eg iona l  p lann ing .  For  reasons o f  e f f i c i e n c y ,  u n i f o r m i t y ,  

and a  scarce resource of p r o p e r l y  t r a i n e d  manpower, t e c h n i c a l  ass i s tance  

should be p rov ided  by t h e  S ta te  i n  such areas as: 

A ,  o r g a n i z a t i o n  o f  r eg iona l  s tud ies ;  

0. design o f  f i e l d  surveys; 

C. p r o j e c t i o n  o f  need; 

D. development o f  s i m u l a t i o n  models f o r  water  supply  and water q u a l i t y ;  

E. technology t r a n s f e r .  

The t h i r d  recommendation i s  t h a t  t h e  S t a t e  shou ld  p rov ide  up-to-date 

i n fo rma t i on  f o r  r eg iona l  p lann ing .  Because t h e  S t a t e  i s  t h e  r e p o s i t o r y  

of much o f  t h e  bas i c  data requ i red  f o r  r eg iona l  p lanning,  data t h a t  i s  

e i t h e r  r epo r ted  t o  t h e  S ta te  under i t s  r e g u l a t o r y  p o l i c i e s  o r  gathered 
I 

I 

by coope ra t i ve  programs w i t h  t h e  Federal  Government, it i s  t h e  l o g i c a l  

l eve l  o f  government f o r  p rocess ing  da ta  and e x t r a c t i n g  i n f o r m a t i o n  from I 

t h e  data.  S p e c i f i c  da ta  and i n f o r m a t i o n  t h a t  should be ma in ta ined  by 

t h e  S t a t e  i n  r e a d i l y  access ib l e  form, p r e f e r a b l y  i n  computer-readable 

formats,  a re :  

A .  i n v e n t o r i e s  and o p e r a t i n g  c h a r a c t e r i s t i c s  o f  water supply  and waste 



d isposa l  f a c i l i t i e s ;  

B. e s t  

c a t  

WOU 

imates o f  water consumption and waste load2 by s tandard c l a s s i f i -  

ions o f  households, commercial estab l ishments,  and i n d u s t r i e s  ( these  

I d  serve  S ta te  needs as w e l l  as  p rov ide  a secondary data source 

f o r  p r e l i m i n a r y  a n a l y s i s  o f  r eg ions ) ;  

C .  es t imates  o f  r a t e s  a t  which p o l l u t a n t s  a r e  generated f rom non-point  

sources where these  sources a r e  c l a s s i f i e d  by a s tandard s e t  o f  

ca tegor ies ;  

D. h y d r o l g i c ,  hyd rau l i c ,  and water q u a l i t y  c h a r a c t e r i s t i c s  o f  streams; and 

E. gene ra l i zed  cos t s  o f  f a c i l i t i e s .  

I V .  F i n a l  

l  oca l 

techn 

ly ,  t h e  S 

agencies 

iques f o r  

t a t e  

f o r  

con 

should develop an adv i so ry  s e r v i c e  t o  r eg iona l  and 

t h e  des ign and implementat ion o f  non -s t ruc tu ra l  

t r o l l i n g  t h e  r a t e s  o f  water consumption, r a t e s  a t  which 

wastes a r e  discharged, development w i t h i n  f lood-prone areas, and development 

w i t h i n  watersheds used t o  c o l l e c t  p u b l i c  water supp l i es .  



CHAPTER I  

URBAN AREAS AND WATER RESOURCE PLANNING 

I N  NORTH CAROL l  NA 

Con t i nued  i n c r e a s e s  i n  N o r t h  C a r o l i n a ' s  p o p u l a t i o n ,  i t s  i n c r e a s i n g  

tendency t o  l o c a t e  i n  u rban  p laces ,  i n c r e a s e s  i n  i t s  d i s p o s a b l e  income, 

and i t s  conce rn  f o r  t h e  q u a l i t y  o f  t h e  env i ronmen t ,  combine t o  r a i s e  

t h e  impor tance  o f  u rban  a reas  as a  d imens ion  i n  p l a n n i n g  f o r  deve lop -  

ment and management o f  t h e  s t a t e ' s  w a t e r  r e s o u r c e s .  A  r e c e n t  a n a l y s i s  

(The S t a t e w i d e  Development P o l i c y ,  N. C. Dep t .  o f  Adm., 1972) r e v e a l s  

t h a t  37 p e r c e n t  o f  t h e  f i v e  m i l l i o n  p e o p l e  i n  t h e  s t a t e  r e s i d e  i n  

o n l y  15 u rban  c l u s t e r s  h a v i n g  p o p u l a t i o n s  i n  excess  o f  50,000 w h i l e  

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

15,000 p e o p l e .  Even though u r b a n i z a t i o n  i n  N o r t h  C a r o l i n a  i s  l e s s  

t h a n  t h a t  e x p e r i e n c e d  i n  some o t h e r  s t a t e s  and i n  t h e  U.S. as a  whole, 

t h e  shee r  c o n c e n t r a t i o n  o f  h a l f  t h e  p o p u l a t i o n  i n  u r b a n  a r e a s  has 

v e r y  s i g n i f i c a n t  i m p l i c a t i o n s  f o r  w a t e r  r e s o u r c e  p l a n n i n g .  Of added 

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

t h e  t h i r t e e n  mos t  popu lous  c o u n t i e s  i n  t h e  s t a t e ,  a l l  w i t h  p o p u l a t i o n s  

i n  excess  o f  85,000, a r e  l o c a t e d  i n  t h e  Piedmont C r e s c e n t ,  a  c r e s c e n t -  

shaped c h a i n  o f  u rban  a reas  e x t e n d i n g  f r o m  R a l e i g h ,  N o r t h  C a r o l i n a  

t o  G r e e n v i l  l e ,  South  C a r o l  i n a .  Those t e n  c o u n t i e s ,  c o n t a i n i n g  10 

p e r c e n t  o f  t h e  s t a t e ' s  l and  area,  c o n t a i n s  a p p r o x i m a t e l y  3 0  p e r c e n t  

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

i m p o r t a n t  w i t h  r e s p e c t  t o  t h e  w a t e r  r e s o u r c e ;  t h o s e  c o u n t i e s  l i e  i n  

upper r e g i o n s  o f  t h e  s t a t e ' s  p r i n c i p a l  r i v e r  b a s i n s .  



The geographic  area t h a t  prompted t h e  i n i t i a t i o n  o f  t h i s  s tudy  

i s  an e i g h t  coun ty  r e g i o n  i n c l u d i n g  t h e  c i t i e s  o f  Ra le igh ,  Durham, 

B u r l i n g t o n ,  Greensboro, H igh P o i n t ,  Winston Salem, and s m a l l e r  

s a t e l l i t e  c i t i e s  as shown i n  F i gu re  I .  I n  1970 these  c o u n t i e s  had 

a  p o p u l a t i o n  o f  1,171,000 o r  approx imate ly  one f o u r t h  o f  t h e  No r th  

C a r o l i n a  t o t a l .  They l i e  w i t h i n  t h e  upper p o r t i o n s  o f  s e v e r a l  o f  t h e  

p r i n c i p a l  r i v e r  bas ins  o f  t h e  s t a t e  i n  a  phys iograph ic  r e g i o n  known 
I 

as t h e  Piedmont P rov i nce  o f  t h e  Southern Appalachian H igh lands .  The 

r i v e r s  i n  these  basins,  i n c l u d i n g  t h e  Yadkin-Pee Dee, Roanoke, Cape 

Fear, and Neuse, a r e  t y p i c a l  o f  those  a long  t h e  South A t l a n t i c  s lope, 

hav ing t h e i r  o r i g i n s  a long  t h e  eas te rn  c o n t i n e n t a l  d i v i d e  and f l o w i n g  

i n  a  s o u t h e a s t e r l y  d i r e c t i o n  th rough  t h e  Piedmont and t h e  Coas ta l  P l a i n ,  

d i s cha rg i ng  i n t o  t h e  coas ta l  waters  o f  t h e  A t l a n t i c  Ocean as shown i n  

F i g u r e  2. I t  i s  t h i s  j u x t a p o s i t i o n  o f  urban demand c e n t e r s  and supp l i es  

and an unrespons ive water  resource  p l ann ing  and development p o l i c y  t h a t  

g i v e s  r i s e  t o  much o f  t h e  water  problems faced by t hese  urban areas 

today.  

Water resource  problems encountered by these  urban a reas  a r e  n o t  

s o l e l y  a t t r i b u t a b l e  t o  t h e  sheer  increase i n  t h e  amount o f  wa te r  

r e q u i r e d  t o  se r ve  t h e  populace. As a  consequence o f  i n c r e a s i n g  popu- 

l a t i o n ,  land va lues  have increased.  Watersheds on which p u b l i c  water  

s u p p l i e s  were developed, once c h a r a c t e r i z e d  as r u r a l ,  a r e  s u b j e c t  t o  

developments. Undeveloped 

i n g l y  v a l u a b l e  f o r  development. 

i e s  a r e  endangered w i t h  

i n t ense  p ressure  f o r  r e s i d e n t i a l  and o t h e r  

lands i n  f l o o d  p l a i n s  a r e  becoming inc reas  

As a  r e s u l t ,  severa l  o f  t h e  e x i s t i n g  suppl 







r e s p e c t  t o  p u b l i c  h e a l t h  c o n s i d e r a t i o n s ;  f l o o d  damage and h a z a r d s  t o  

s a f e t y  a r e  i nc reased ,  and a c q u i s i t i o n  o f  new s u p p l i e s  i s  becoming 

more c o s t l y .  

The u rban  r e s i d e n t ,  s h a r i n g  i n  t h e  n a t i o n w i d e  i n c r e a s e  i n  d i s -  

p o s a b l e  income, i s  w i l l i n g  t o  pay more f o r  househo ld  uses  o f  wa te r ,  

i n c l u d i n g  uses a s s o c i a t e d  w i t h  lawn s p r i n k l i n g ,  d i shwashers ,  and 

garbage d i s p o s a l s .  I n  p u r s u i t  o f  o u t d o o r  r e c r e a t i o n ,  he  i s  i n c r e a s -  

i n g l y  demanding t h e  deve lopment  o f  p u b l i c l y - o w n e d  o u t d o o r  r e c r e a t i o n  

o p p o r t u n i t i e s  t o  wh ich  he can have access .  Much o u t d o o r  r e c r e a t i o n  

a c t i v i t y  i s  water-based o r  on lands t h a t  a r e  a d j a c e n t  t o  w a t e r .  

A l l  o f  t h e s e  f a c t o r s  have combined t o  c r e a t e  imba lances between 

l o c a l  demands f o r  w a t e r  based s e r v i c e s  and t h e  s u p p l y  o f  r e s o u r c e s  t o  

s a t i s f y  t h o s e  demands. As a consequence, t h e s e  u rban  a r e a s  a r e  h a v i n g  

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

i n t e r d e p e n d i c i e s  among n e i g h b o r i n g  c i t i e s  v y i n g  f o r  t h e  same s u p p l y  and 

w i t h  non-urban purposes t h a t  c o u l d  be s e r v e d  by t h o s e  s u p p l i e s .  

N o t  t h e  l e a s t  o f  t h e  prob lems a r i s i n g  f r o m  i n t e n s i v e  use  o f  land 

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

o f  t h e  q u a l i t y  of w a t e r  i n  s t reams t h a t  d r a i n  t h e  a r e a .  T h e r e  a r e  t h e  

o b v i o u s  p rob lems  o f  c o l l e c t i n g ,  t r e a t i n g ,  and d i s p o s i n g  o f  househo ld  

and i n d u s t r i a l  wastes  i n  an a rea  where t h e  s u p p l y  o f  w a t e r  f o r  t h e  

d i l u t i o n  and t r a n s p o r t  o f  t r e a t e d  e f f l u e n t s  i s  q u i t e  s m a l l  d u r i n g  l a t e  

summer and e a r l y  f a l l .  B u t  t h e  w a t e r  q u a l i t y  management t a s k  i s  n o t  

l i m i t e d  t o  t h e s e  d i f f i c u l t i e s ;  s t o r m  r u n o f f  i s  i n c r e a s  

r e c o g n i z e d  as  a h i g h l y  s i g n i f i c a n t  s o u r c e  o f  p o l l u t i o n  

i n g l y  b e i n g  

. D u r i n g  



ra ins to rms and ensuing r u n o f f s  s u b s t a n t i a l  amounts o f  m a t e r i a l s  t h a t  

e i t h e r  accumulate on t h e  land o r  a re  loosened by a c t i v i t i e s  t h a t  

d i s t u r b  t h e  n a t u r a l  e q u i l i b r i u m  a r e  t r a n s p o r t e d  i n t o  streams. I n  some 

cases these  substances have p o t e n t i a l  adverse e f f e c t s  t h a t  a r e  more 

pronounced t han  those caused by e f f l u e n t s  f rom waste t r e a t m e n t  p l a n t s .  

An a d d i t i o n a l  f a c e t  o f  u r b a n i z a t i o n  t o  which water  r esou rce  p lan-  

n i ng  must address i t s e l f  i s  t h e  f a c t  t h a t  urban areas i n  N o r t h  Caro l ina ,  

as w e l l  as i n  o t h e r  p a r t s  o f  t h e  coun t ry ,  a r e  becoming t h e  home o f  d i s -  

advantaged and m i n o r i t y  groups. Two aspects  o f  t h i s  prob lem a r e  o f  

s i g n i f i c a n c e  i n  water  resource p lann ing .  F i r s t ,  t h e  o p p o r t u n i t y  e x i s t s  

t o  inc rease  t h e  l eve l  o f  water-based s e r v i c e s  a c c e s s i b l e  t o  t h a t  seg- 

ment o f  t h e  popu la t i on ,  and second, t h e  f i n a n c i a l  burden o f  pay ing  f o r  

a d d i t i o n a l  s u p p l i e s  t o  se rve  expanding urban reg ions  shou ld  n o t  be 

borne by m u n i c i p a l i t i e s  t h a t  encompass o n l y  t h e  i nne r  c i t i e s .  

To make an e f f i c i e n t  response t o  t h e  problems o f  t h e s e  urban 

c l u s t e r s ,  t h e  need e x i s t s ,  as demonstrated i n  t h i s  s tudy,  t o  i n t e g r a t e  

and expand t h e  substance o f  t h e  two seemingly d i s p a r a t e  modes f o r  

c u r r e n t  water  resource  p l ann ing  and development, one whose f ocus  i s  

on economica l l y  e f f i c i e n t  development o f  r i v e r  bas ins and t h e  o t h e r  

whose focus  i s  on water  supp ly  and waste d isposa l  f o r  i n d i v i d u a l  

urban areas.  A r a t i o n a l  approach f o r  p l ann ing  and management o f  t h e  

s t a t e ' s  water  resources can no longer  be based on t h e  premise t h a t  

upstream t r i b u t a r i e s  a r e  ample t o  supply  t h e  needs o f  upst ream c i t i e s  

and development o f  those  resources represen ts  no c o n f l i c t  w i t h  down- 

stream development o f  main stems f o r  o t h e r  purposes; t h e  approach 



c a n n o t  be based o n  t h e  p remise  t h a t  u rban  needs a r e  i n c i d e n t a l  t o  

o t h e r  purposes;  n e i t h e r  can a  r a t i o n a l  approach be based o n  a p o l i c y  

t h a t  encourages i n d i v i d u a l  u rban  a r e a s  t o  d e v e l o p  s i n g l e - p u r p o s e  

w a t e r  s u p p l i e s  and d i s p o s e  o f  wastes i n  t h e  n e a r e s t  w a t e r  c o u r s e .  

The l o c a t i o n  o f  a  v e r y  s i g n i f i c a n t  p r o p o r t i o n  o f  w a t e r  based 

demands i n  u rban  a reas  r e q u i r e s  t h a t  i n  t h e  p l a n n i n g  p r o c e s s  e x p l i c i t  

a t t e n t i o n  be g i v e n  t o  t h e  prob lems and o p p o r t u n i t i e s  t h a t  e x i s t  i n  

u rban w a t e r  r e s o u r c e  management. Of p a r t i c u l a r  impor tance  a r e :  ( 1 )  

o p p o r t u n i t i e s  t o  c a p t u r e  economies o f  s c a l e  i n  t h e  deve lopmen t  and 

d i s t r i b u t i o n  o f  s u p p l i e s ,  (2) e x t e r n a l i t i e s  t h a t  e x i s t  b o t h  among urban 

c e n t e r s  and between u rban  and non-urban purposes,  ( 3 )  t h e  need t o  

broaden b o t h  t h e  o b j e c t i v e s  and means t o  s u p p l y  u rban  needs, and (4) 

t h e  need t o  p l a c e  g r e a t e r  emphasis on  b o t h  t h e  s p a t i a l  d i s t r i b u t i o n  o f  

w a t e r - o r i e n t e d  s e r v i c e s  and t h e  d i s t r i b u t i o n  o f  s e r v i c e s  among income 

g roups .  These a s p e c t s  o f  u rban  w a t e r  p l a n n i n g  c a n n o t  be t r e a t e d  i n -  

c i d e n t l y  i n  comprehens ive  r i v e r  b a s i n  p l a n n i n g .  I n  some i n s t a n c e s  t h e  

needs o f  u rban  a r e a s  a r e  demons t rab l y  i n  c o n f l i c t  w i t h  deve 

r i v e r s  and t h e i r  r e l a t e d  l ands  f o r  o t h e r  pu rposes .  

To make t h e  w a t e r  r e s o u r c e  p l a n n i n g  more r e s p o n s i v e  t o  

opment o f  

u r b a n  needs 

some p o l i c y  and o r g a n i z a t i o n a l  changes have been i n i t i a t e d  r e c e n t l y .  

An e x a m i n a t i o n  o f  t h e  e v o l u t i o n  o f  w a t e r  r e s o u r c e  p l a n n i n g  p r o c e s s  i n  

N o r t h  C a r o l i n a ,  p a r t i c u l a r l y  w i t h  r e g a r d  t o  i t s  t r e a t m e n t  o f  u rban  

areas ,  may p r o v i d e  i n s i g h t  i n t o  t h e  need f o r  change, a  sense  o f  

d i r e c t i o n  f o r  needed changes, and t h e  c o n t e x t  w i t h i n  w h i c h  r e c e n t  

changes can  be e v a l u a t e d .  



The fundamenta l  p rob lem i n  w a t e r  r e s o u r c e  sys tem d e s i g n  i s  one 

o f  choos ing  f r o m  a  f i n i t e  s e t  o f  a l t e r n a t i v e s  t h a t  c o u r s e  o f  a c t i o n  

wh ich  max imizes  a  we igh ted  sum o f  b e n e f i t s  and c o s t s  t o  one o r  more 

o b j e c t i v e s  o f  s o c i e t y .  I f  t h e  goods and s e r v i c e s  p roduced  by a  w a t e r  

r e s o u r c e  sys tem were s u b j e c t  t o  c o m p e t i t i v e  b i d d i n g  among i n d i v i d u a l  

consumers i n  t h e  absence o f  e x t e r n a l i t i e s  o r  l i n k a g e s  among them, t h e n  

t h e  p r i v a t e  m a r k e t  p l a c e  wou ld  p r o v i d e  an i n s t i t u t i o n a l  s e t t i n g  i n  

wh ich  o p t i m a l  s o c i a l  c h o i c e s  c o u l d  be made t h r o u g h  t h e  i n t e r a c t i o n s  o f  

s u p p l y  and demand. However, because o f  i n h e r e n t  c h a r a c t e r i s t i c s  o f  

w a t e r  r e s o u r c e  systems, few, i f  any, o f  t h e  goods and s e r v i c e s  produced 

by t h e s e  systems s a t i s f y  t h e  c o n d i t i o n s  o f  o p t i m a l i t y  i n  t h e  p r i v a t e  

marke t .  Thus, t h e  s t o r y  o f  w a t e r  r e s o u r c e  p l a n n i n g  and deve lopmen t  

i n  N o r t h  C a r o l i n a ,  as w e l l  as i n  mos t  o t h e r  p l a c e s ,  i s  one o f  i n c r e a s -  

i n g  government i n t e r v e n t i o n  t o  overcome t h e  l i m i t a t i o n s  o f  t h e  p r i v a t e  

m a r k e t .  

THE PRIVATE SECTOR 

I n t e n s i v e  use  o f  t h e  i n l a n d  w a t e r s  of N o r t h  C a r o l i n a  c a n  be con- 

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

and s u p p l i e s  o f  i n d u s t r i a l  w a t e r s  and energy  on  s m a l l  s t r e a m s  were 

deve loped p r i o r  t o  t h a t  t i m e ,  t h e  f i r s t  deve lopment  o f  a m a j o r  w a t e r  

r e s o u r c e  i n  N o r t h  C a r o l i n a  was under taken  by t h e  F r i e s  M a n u f a c t u r i n g  

and Power Company o f  Wins ton Salem. I n  1898 t h e  company c o n s t r u c t e d  

t h e  I d o l s  Dam o n  t h e  Yadk in  R i v e r  t o  g e n e r a t e  e l e c t r i c i t y  f o r  t r a n s -  

m i s s i o n  t o  W ins ton  Salem, 13 1/2 m i l e s  away. T h i s  deve lopmen t  ushered 

i n  a  decade o f  s m a l l  p u b l i c  and p r i v a t e  power companies t h r o u g h  t h e  

s t a t e  ( P e r r i t t ,  Chap. 3 ) .  



B e g i n n i n g  i n  1904 and 1908, two  power companies, S o u t h e r n  (Duke) 

and C a r o l i n a  Power and L i g h t ,  began t o  a c q u i r e  many o f  t h e  s m a l l e r  

companies and t o  i n v e s t  i n  m a j o r  deve lopments  i n  t h e  Y a d k i n  and 

Catawba R i v e r s  as w e l l  as  on s m a l l e r  s t reams .  The f i r s t  p r o j e c t  o f  

m a j o r  impor tance  was t h e  B l e w e t t  F a l l s  r e s e r v o i r  on  t h e  l o w e r  Yadkin,  

p l a c e d  i n  o p e r a t i o n  i n  1911 by t h e  Yadk in  R i v e r  Power Company, an 

e n t e r p r i s e  a s s o c i a t e d  w i t h  CP&L f r o m  i t s  i n c e p t i o n  and pu rchased  by 

CP&L immed ia te l y  a f t e r  t h e  B l e w e t t  F a l l s  p r o j e c t  was comp le ted .  

Subsequent ly ,  CP&L deve loped t h e  Norwood p r o j e c t  (Lake  T i l  l e r y )  i n  

1929. Ano the r  company, t h e  T a l l a s s e e  Power Company, c o n s t r u c t e d  t h r e e  

h y d r o e l e c t r i c  p r o j e c t s  on  t h e  Yadk in  R i v e r  o v e r  t h e  p e r i o d  1919-1927, 

i n c l u d i n g  Narrows ( B a d i n  Lake) i n  1917, Yadk in  F a l l s  i n  1919, and H 

Rock i n  1927. A l l  o f  t h e s e  f a c i l i t i e s  rema in  i n  o p e r a t i o n  t o d a y .  

O u t p u t  f r o m  t h e s e  p r o j e c t s  were n o t  d e l i v e r e d  t o  t h e  r e t a i l  

market ;  i t  was used f o r  a luminum produced and s o l d  i n  b u l k  t o  r e t a i  

g  h  

e r s .  

Sou the rn  Power Company, o r g a n i z e d  i n  N o r t h  C a r o l i n a  i n  1905 

around t h e  y e a r - o l d  Catawba Power Company, e n t e r e d  i n t o  a  m a j o r  con- 

s t r u c t i o n  program on  t h e  Catawba R i v e r  i n  1921 w i t h  t h e  i n i t i a t i o n  o f  

t h e  B r i d g e w a t e r  (Lake  James), Lookou t  Shoa ls ,  M o u n t a i n  I s l a n d ,  and 

Rhodh iss  p r o j e c t s .  Sou the rn  Power Company i s  p r e s e n t l y  known as  Duke 

Power Company. 

By 1925, e i g h t y - t w o  p e r c e n t  o f  a l l  w a t e r  power deve loped  i n  t h e  

s t a t e ,  a  t o t a l  o f  597,000 horsepower o r  445,200 k i l o w a t t s ,  was genera ted  

by Southern ,  CP&L, and T a l l a s s e e  Power Companies ( S a v i l l e ,  p .  5 ) .  I n  

a d d i t i o n ,  Sou the rn  and CP&L produced one t h i r d  o f  a l l  s team power 



t o t a l i n g  470,150 HP o f  which 53.5 percen t  was produced and consumed 

by i n d i v i d u a l  manufactur ing u n i t s .  A t  t h a t  t i m e  Nor th  C a r o l i n a  ranked 

f o u r t h  i n  t h e  U .  S .  and second among eas te rn  s t a t e s  i n  t h e  p roduc t i on  

o f  water power. 

Over t h e  p e r i o d  1925-1970, t h e  i n s t a l  led c a p a c i t y  o f  h y d r o e l e c t r i c  

genera t i  on f a c i  l it i es  i ncreased by 488 percen t  t o  a  I eve1 o f  2 .2  

m i l l i o n  k i l o w a t t s .  Of t h e  approximate 1.7 m i l l i o n  KW i nc rease  over  

t h a t  per iod ,  approx imate ly  one f o u r t h  was developed by TVA i n  Western 

Nor th  Ca ro l i na ;  one f o u r t h  was developed b  y  Duke Power Company on t h e  

Catawba R i ve r ;  t h e  U. S .  Army Corps o f  Eng 

percen t  on t h e  Roanoke R iver ,  and V i r g i n i a  

accounted f o r  another  s i x t e e n  percen t  w i t h  

i neers accounted f o r  twe I  ve 

E l e c t r i c  and Power Company 

i t s  developments on t h e  

Roanoke. These developments, t oge the r  w i t h  o t h e r  p u b l i c  and p r i v a t e  

developments, have r e s u l t e d  i n  a  p resen t  p r i v a t e  t o  p u b l i c  gene ra t i ng  

capac i t y  r a t i o  o f  two-to-one (N.  C. Water Plan, Chap. 19).  

But, h y d r o e l e c t r i c  power i s  decreas ing i n  r e l a t i v e  impor tance as 

a  source o f  energy. I n  1920 i t  accounted f o r  93 percen t  o f  a  l I sources, 

b u t  w i t h  t h e  s t e a d i l y  inc reas ing  o u t p u t  o f  thermal energy, hydropower 

accounts f o r  o n l y  23 percen t  today.  O f  course, t h e  development o f  

thermal power, a l l  o f  which has been undertaken i n  t h e  p r i v a t e  sec to r ,  

has s t r ong  i m p l i c a t i o n s  f o r  water resource p lanning,  b u t  t h e s e  t r ends  

r a i s e  very  d i f f e r e n t  k inds  o f  ques t ions  than  those  o f  deve lop ing  r i v e r  

basins f o r  purposes o f  economic e f f i c i e n c y .  

Whi le these  h y d r o e l e c t r i c  power developments by t h e  p r i v a  

have been impress ive and o f  cons iderab le  b e n e f i t  t o  t h e  econom 

t e  sec to r  

i c  growth 



o f  t h e  s t a t e ,  t h e y  r e p r e s e n t  a l m o s t  a l l  o f  t h e  p r i v a t e  s e c t o r  i n v o l v e -  

ment i n  p l a n n i n g  and deve lopment  o f  N o r t h  C a r o l i n a ' s  w a t e r  r e s o u r c e s  

f o r  t h e  d e l i v e r y  o f  s e r v i c e s  t o  t h e  p u b l i c .  T h e r e  have been v e r y  

s u b s t a n t i a l  s p i l l o v e r  e f f e c t s  o f  t h e s e  p r o j e c t s  on  p u b l i c  w a t e r  supp ly ,  

r e c r e a t i o n ,  f l o o d  c o n t r o l ,  and w a t e r  q u a l i t y  management, m o s t  o f  wh ich  

have been b e n e f i c i a l .  However, t h e s e  s e r v i c e s  have been l i m i t e d  t o  

t h o s e  a r e a s  o f  t h e  S t a t e  where development f o r  e l e c t r i c a l  e n e r g y  have 

been p r o f i t a b l e ,  and t h e  n a t u r e  o f  t h e s e  s e r v i c e s  have been l i m i t e d  

t o  t h o s e  t h a t  a r e  e i t h e r  complementary t o  h y d r o e l e c t r i c  power o r  

s u p p l i e d  a t  r e l a t i v e l y  s m a l l  m a r g i n a l  c o s t s .  I n  o t h e r  a reas ,  t h e  

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

o f  N o r t h  C a r o l i n a ;  i n  t h e  s t u d y  area,  none o f  t h e  u rban  a r e a s  have 

r e c e i v e d  d i r e c ?  s e r v i c e s  f r o m  p r i v a t e  w a t e r  r e s o u r c e  e n t e r p r i s e s .  

MUNICIPAL WATER SUPPLY AND WASTE DISPOSAL 

A s i d e  f r o m  m i n o r  n a v i g a t i o n a l  improvements i n  t h e  c o a s t a l  w a t e r -  

ways o f  t h e  S t a t e ,  u n d e r t a k e n  by t h e  Federa l  government i n  t h e  l a t e  

19 th  Cen tu ry ,  t h e  e a r l i e s t  f o r m  o f  government i n t e r v e n t i o n  i n  t h e  

wa te r  r e s o u r c e  s e c t o r  o f  N o r t h  C a r o l i n a  was t h e  e s t a b l i s h m e n t  o f  p u b l i c  

w a t e r  s u p p l i e s  by m u n i c i p a l i t i e s .  The f i r s t  s i g n i f i c a n t  impoundments 

f o r  t h a t  pu rpose  were c o n s t r u c t e d  a b o u t  1920, a l t h o u g h  t h e  p r o v i s i o n  

o f  w a t e r  s u p p l i e s  f r o m  u n r e g u l a t e d  s t reams  p r e d a t e s  t h a t  t i m e .  W i t h i n  

t h e  n o r t h e r n  a r c  o f  

an impoundment on  Sa 

i mpou ndment was Lake 

Lake, a  r e s e r v o i r  on  

t h e  P iedmont  C rescen t ,  

lem Creek,  known as Sa 

B r a n d t ,  b u i l t  i n  1921 

Deep R i v e r ,  was bu i I t 

w i nston-Sa I em c o n s t r u c t e d  

lem Lake; G r e e n s b o r o ' s  f i r s t  

on Boursky  Creek;  H i g h  P o i n t  

i n  1925; S tony  Creek  above 



Bur 

bu i 

l i n g t o n  was f i r s t  developed i n  1927; Durham's Lake M i c h i e  was 

I t  i n  1923; and Ra le i gh  f i r s t  developed t h e  Whi takker  M i l l  supply  

i n  1918 ( F r a z i e r ,  1970). 

As these  and o t h e r  communit ies have grown, t h i s  p a t t e r n  o f  

resource developments by l o c a l  communit ies and s p e c i a l  purpose s a n i t a r y  

d i s t r i c t s  has con t inued  t o  evo l ve  toward t h e  p resen t  arrangement o f  

major  water  supp ly  developments as shown i n  F i g u r e  3. A r e c e n t  inven- 

t o r y  (Camp, Dresser,  and McKee, 1971) o f  p u b l i c  water  supp l y  o r g a n i -  

z a t i o n s  i n  a  s i x -coun ty  area sur round ing  t h e  Piedmont T r i a d  Region 

l i s t s  24 separa te  m u n i c i p a l i t i e s  and s a n i t a r y  d i s t r i c t s  ( t h i s  inven- 

t o r y  does n o t  i n c l u d e  p r i v a t e l y  owned water  systems t h a t  a r e  de f i ned  

as p u b l i c  water  systems by t h e  S t a t e  Board o f  H e a l t h  i f  t h e y  se r ve  

s i x  o r  more res i dences ) .  P lann ing  and f i n a n c i n g  o f  wa te r  supp l y  

systems developed by these  o r g a n i z a t i o n s  i s  t h e i r  r e s p o n s i b i l i t y .  

Approval  must be ob ta i ned  f rom t h e  N. C.  S t a t e  Board o f  Hea l t h ,  t h e  

N.  C .  Department o f  Water and A i r  Resources, and t h e  U. S .  Army Corps 

I  developments a r e  

f o r  t hese  f a c i l i t i e s  

( I )  t h e  a r e a l  u n i t  i s  demand o r i e n t e d ,  l i m i t e d  t o  c o r p o r a t e  

boundar ies and con t iguous  un incorpora ted  developed areas and p r i v a t e  

o f  Engineers,  t h e  l a t t e r  be ing  r e q u i r e d  when loca 

of s i g n i f i c a n c e  w i t h  r espec t  t o  r i v e r  bas in  p lans  

The model t h a t  has been f o l l owed  i n  p l ann ing  

can be c h a r a c t e r i z e d  as f o l l o w s :  

co rpo ra t i ons ,  and inc ludes  o n l y  those  p o r t i o n s  o f  o v e r l a p p i n g  supp ly  

systems t h a t  a r e  p o t e n t i a l  sources o f  supply ;  and 

(2) developments a r e  p redominan t l y  s ing le -purpose  wa te r  supp ly  

12 
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f a c i l i t i e s ;  any uses f o r  f l o o d  c o n t r o l ,  r ec rea t i on ,  h y d r o e l e c t r i c  

power, and low f l o w  augmentation F,ave been i n c i d e n t a l s ;  and 

( 3 )  investments have been p r i m a r i l y  l i m i t e d  t o  revenue producing 

se rv i ces  where cos t s  can be recovered through b i l l i n g s  t o  i n d i v i d u a l  

customers. 

Several  impor tan t  o r  p o t e n t i a l l y  impor tan t  consequences f o l l o w  

from t h e  use o f  t h a t  model. F i r s t ,  p o t e n t i a l  economies o f  s c a l e  i n  

resource development and management through coope ra t i ve  arrangements 

among two o r  more m u n i c i p a l i t i e s  a re  ignored.  Secondly, t h e  process 

does n o t  a l l o w  f o r  r e s o l u t i o n  o f  e x t e r n a l i t i e s  among seve ra l  mun ic i -  

p a l i t i e s  and p r i v a t e  i n t e r e s t s  t h a t  may make demands on i n t e r -  

dependent segments o f  t h e  same supply  system; i .e . ,  t h e  process does 

n o t  p r o v i d e  f o r  t h e  o r d e r l y  development, p rese rva t i on ,  and a l l o c a t i o n  

o f  resources o f  t h e  supply system. And, t h i r d ,  t h e  process does n o t  

p rov ide  f o r  resource development and management f o r  non-revenue pro-  

duc ing purposes f o r  which economic e f f i c i e n c y  and o t h e r  b e n e f i t s  may 

we l l  exceed t h e  cos t s  i ncu r red  i n  t h e  program; revenue-producing 

se rv i ces  a r e  extended o n l y  t o  those o u t l y i n g  areas where t h e  r i s k  

t h a t  f u t u r e  revenues w i l l  n o t  f u l l y  cover c o s t s  i s  n o t  l a r g e .  

Thus, w h i l e  p r i v a t e  co rpo ra t i ons  and l oca l  governments have con- 

t r i b u t e d  h e a v i l y  t o  t h e  economic development o f  t h e  S t a t e  and p rov ided  

an impress ive a r r a y  o f  se rv i ces  t o  t h e  c i t i z e n r y ,  these  two i n s t i t u t i o n s  

have shared two common l i m i t a t i o n s :  ( 1 )  s e r v i c e s  have been p r i n c i p a l l y  

l i m i t e d  t o  revenue-producing purposes i n  those  areas where expected 

revenues a r e  l i k e l y  t o  exceed cos ts ,  and ( 2 )  p l ann ing  has been demand 



o r i e n t e d ;  p l a n n i n g  f o r  t h e  o r d e r l y  deve lopment  o f  s u p p l y  sys tems has 

been l i m i t e d  t o  t h o s e  ~ o r t i o n s  o f  t h e  sys tem t h a t  were p r o m i s i n g  

development o p p o r t u n i t i e s .  I n  a d d i t i o n ,  l o c a l  governments,  a c t i n g  

i ndependen t l y ,  have n o t  been ab 

r e s o u r c e  deve lopments .  

I n  summar iz ing  t h e  reasons 

been l i m i t e d  i n  t h e i r  w a t e r  r e s  

e t o  c a p t u r e  economies o f  s c a l e  i n  

why p r i v a t e  and l o c a l  governments  have 

u r c e  management a c t i v i t i e s ,  C r a i n e  

( p .  7 )  has p o i n t e d  t o  f i v e  i n h e r e n t  p r o p e r t i e s  o f  w a t e r  r e s o u r c e  

systems t h a t  i n h i b i t  e f f i c i e n t  management t h r o u g h  t h o s e  i n s t i t u t i o n s .  

Those p r o p e r t i e s  a r e :  ( 1 )  m u l t i p l e  use, (2) i n t e r d e p e n d e n c i e s  i n  t h e  

h y d r o l o g i c  system, ( 3 )  r e g i o n a l  d i s c o n f o r m i t i e s ,  (4) s c a l e  economies, 

and ( 5 )  n a t u r a l  monopoly and p r i c i n g .  The c o n c e p t  o f  m u l t i p l e  use, 

i n c l u d i n g  b o t h  r e u s e  and complementary uses f o r  s e v e r a l  pu rposes ,  i s  

a  fundamenta l  p r i n c i p l e  o f  w a t e r  r e s o u r c e  sys tem d e s i g n  and r e q u i r e s  

t h a t  a l l  uses and r e u s e s  be c o n s i d e r e d  s i m u l t a n e o u s l y .  S i n g l e  pu rpose  

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

most  e f f i c i e n t  sys tem f o r  p u b l i c  needs. As n o t e d  by one o f  t h e  e a r l y  

advoca tes  o f  comprehens ive  w a t e r  r e s o u r c e  p l a n n i n g  i n  N o r t h  C a r o l i n a ,  

T h o r n d i k e  S a v i l l e ,  t h e  deve lopment  o f  w a t e r  power was s t r o n g l y  i n t e r -  

r e l a t e d  w i t h  o t h e r  purposes o f  deve lopment .  He n o t e d  i n  1925 t h a t  t h e  

" a v a i l a b i l i t y  o f  s u f f i c i e n t  w a t e r  t o  meet  a l l  demands f o r  power  . . .  
i s  a f f o r d e d  by s t o r a g e  r e s e r v o i r s  t o  s u p p l y  t h e  d e f i c i e n c y  o f  d r y  

seasons. T h i s  f a c t o r  i s  a l s o  r e l a t e d  t o  t h a t  o f  f l o o d  p r e v e n t i o n  and 

n a v i g a t i o n .  The p r o p e r  development and use o f  s t o r a g e  i s  a l l  t o o  

f r e q u e n t l y  n e g l e c t e d  i n  t h i s  S t a t e .  I t  i s  a  s h o r t - s i g h t e d  p o l i c y  



wh ich  a l l o w s  f i r s t  c o s t  o f  f l o o d  r i g h t s  t o  o u t w e i g h  economic  g a i n  

The b e n e f i t s  a r e  s o  g r e a t  i n  many ways t h a t  a  

i n a r y  d e t a i l e d  s t u d y  can  be  a f f o r d e d . "  

f r o m  l a r g e  s t o r a g e .  

g r e a t  d e a l  o f  p r e l i m  

Arguments t h a t  

be i g n o r e d  i n  sys tem 

i n t e r d e p e n d e n c i e s  i n  t h e  h y d r o l o g i c  sys tem c a n n o t  

des ign ,  arguments t h a t  d a t e  back t o  t h e  mid-  

n i n e t e e n t h  c e n t u r y ,  have been s o  p e r s u a s i v e  t h a t  t h e  r i v e r  b a s i n  has 

been accep ted  as  t h e  s t a n d a r d  p h y s i c a l  u n i t  f o r  comprehens ive  w a t e r  

management. Recommendations t o  t h a t  e f f e c t  were c o n t a i n e d  i n  t h e  

R e p o r t  o f  t h e  I n l a n d  Waterways Commission i n  1910. S i n c e  t h e  e a r l y  

1930's f e d e r a l  w a t e r  r e s o u r c e  p l a n n i n g  p r a c t i c e  has been based o n  t h a t  

concep t .  W h i l e  t h i s  p r i n c i p l e  has e v o l v e d  p r i m a r i l y  f r o m  p l a n n i n g  f o r  

r i v e r  b a s i n  development,  i t  has r e c e n t l y  been r e i n f o r c e d  i n  w a t e r  

qua1 i t y  management programs (Fed. R e g i s t e r ,  J u l y  2, I 970  1 and i s  

c l o s e l y  a k i n  t o  t h e  b r o a d e r  c o n c e r n  f o r  e n v i r o n m e n t a l  p r o t e c t i o n  

because many n a t u r a l  systems a r e  dependent  upon t h e  f l o w  o f  mass and 

energy  t h r o u g h o u t  t h e  r i v e r  b a s i n  w i t h i n  wh ich  t h e y  a r e  l o c a t e d .  

B u t  t h e  p r i n c i p l e  t h a t  t h e  r i v e r  b a s i n  i s  t h e  l o g i c a l  a r e a l  u n i t  

f o r  p l a n n i n g  has been b r o u g h t  under  a t t a c k ,  f i r s t  i n  t h e  a r i d  West 

and more r e c e n t l y  i n  t h e  E a s t  where, i n  s e v e r a l  i m p o r t a n t  cases,  demand 

r e g i o n s  a r e  n o t  c o t e r m i n o u s  w i t h  r i v e r  b a s i n s  and s u b s t a n t i a l  s o c i a l  

b e n e f i t s  may be o b t a i n e d  by t h e  e x p o r t a t i o n  o f  w a t e r  f r o m  one b a s i n  t o  

a n o t h e r .  The c r i t i c i s m  i s  n o t  t h a t  r i v e r  b a s i n  p l a n n i n g  i s  based on  

t h e  wrong u n i t ;  r a t i o n a l  p l a n n i n g  f o r  t h e  o r d e r l y  deve lopmen t  and 

i n s  as a  c o m p e l l i n g  argument  i n  f a v o r  

i t i c i s m  i s  t h a t  r i v e r  b a s i n  p l a n n i n g  

management 

o f  b a s i n  w 

o f  s u p p l y  u n i t s  rema 

i d e  p l a n n i n g .  The c r  



as i t  has been p r a c t i c e d  tends t o  ignore  t h e  i n t e g r i t y  o f  r e l a t e d  

demand systems, and, i n  some cases, tends t o  b i a s  t h e  s e l e c t i o n  o f  

p r o j e c t s  toward l a r g e  s c a l e  c o n t r o l  works t h a t  a r e  n e i t h e r  t h e  bes t  

a l t e r n a t i v e s  f o r  supp l y i ng  loca l  needs nor c o n s i s t e n t  w i t h  p l ans  

developed by p lanners working f rom t h e  pe rspec t i ve  o f  t h e  demand system. 

Regional d i s c o n f o r m i t i e s  between demand and supply  systems r a i s e  impor- 

t a n t  ques t ions  o f  o r g a n i z a t i o n  and j u r i s d i c t i o n ,  f o r  as no ted  by 

Cra ine  (p .  1 1 ) :  

Water resource development and t h e  c o n s t r u c t i o n  o f  
d i s t r i b u t i o n  and d isposa l  systems a r e  c a p i t a l  i n t e n s i v e  
ope ra t i ons .  S i g n i f i c a n t  economies a r e  o f t e n  a t t a i n a b l e ,  
both i n  t h e  use o f  t h e  water  resource and i n  p r o v i d i n g  
water se rv ices ,  by i n t r o d u c i n g  l a r g e  s c a l e  f a c i l i t i e s  
and management systems. Captu r ing  s c a l e  economies 
i s  e s s e n t i a l  t o  e f f i c i e n c y  i n  water management. Ye t  
d e s i r a b l e  s c a l e  economies o f t e n  a r e  imposs ib le  t o  
a t t a i n  under t r a d i t i o n a l  i n s t i t u t i o n a l  arrangements, 
both i n  t h e  p r i v a t e  and p u b l i c  sec to r s .  Water manage- 
ment i n s t i t u t i o n s ,  t h e r e f o r e ,  must be f l e x i b l e  enough 
t o  encourage, r a t h e r  than discourage, l a rge  s c a l e  
ope ra t i ons  from which s i g n i f i c a n t  s o c i a l  economies 
may be rea l i zed. 

The problems o f  monopoly, p r i c i n g ,  and t h e  c o l l e c t i v e  n a t u r e  o f  

many water  r e l a t e d  goods and se rv i ces  have p robab ly  l i m i t e d  t h e  p r i v a t e  

s e c t o r  more than  any o t h e r  s e t  o f  f a c t o r s .  No market e x i s t s ,  nor  can 

i t  e x i s t ,  t o  d i s t r i b u t e  goods and se rv i ces  f o r  severa l  impo r tan t  pur-  

poses o f  water resources development, namely f l o o d  c o n t r o l ,  h e a l t h  and 

sa fe t y ,  and environmental  q u a l i t y .  A l l  o f  these  s e r v i c e s  a r e  c o l l e c t i v e  

i n  nature;  they  cannot be p rov ided  t o  one person and w i t h h e l d  f rom h i s  

neighbor depending on t h e i r  w i l l i n g n e s s  t o  pay f o r  such s e r v i c e s .  As 

a  consequence, t h e  d e c i s i o n  t o  p rov ide  o r  n o t  t o  p r o v i d e  such se rv i ces  

i s  a  ma t te r  o f  p u b l i c  choice,  n o t  a  ma t te r  o f  i n d i v i d u a l  p re fe rence  

except  i n  i s o l a t e d  areas.  



FEDERAL-STATE INTERVENTION 

Some o f  these  d e f i c i e n c i e s  i n  p r i v a t e  s e c t o r  and l o c a l  govern- 

ment p lann ing  and development have n o t  gone unnot iced by t h e  S t a t e  

and Federal  governments. Al though t h e  r o l e s  o f  s t a t e  governments and 

t h e  n a t i o n a l  government cannot be n e a t l y  separated i n  t h e  i n teg ra ted ,  

o f t e n  over lapp ing ,  f ede ra l  system a t  work i n  t h e  Un i t ed  S ta tes ,  t h e  

r o l e  o f  t h e  S t a t e  o f  Nor th  Ca ro l i na  i n  water resource p l a n n i n g  can be 

cha rac te r i zed  as be ing predominant ly  r e g u l a t o r y  w h i l e  t h e  Federa l  

government has been t h e  dominant a c t o r  i n  p u b l i c  s e c t o r  p l a n n i n g  f o r  

resource development. I n  t h e  l a t t e r  case, t h e  p r i n c i p a l  o b j e c t i v e  

has been t h a t  o f  i nc reas ing  n a t i o n a l  income, Th i s  s e p a r a t i o n  o f  powers 

i s  o v e r l y  s i m p l i f i e d  because it ignores s i g n i f i c a n t  c o o p e r a t i v e  e f f o r t s  

i n  data c o l l e c t i o n ,  p lanning,  and r e g u l a t  

i z a t i o n  o f  t h e  dominant r o l e s  o f  t h e  two 

S t a t e  a c t i v i t i e s  i n  water resource p  

when t h e  S t a t e  Board o f  Hea l t h  was au thor  

eve 

ann 

zed 

b u t  i t  i s  a  f a i  r charac te r -  

I s  o f  government. 

i n g  can be dated t o  1911 

t o  "make reasonab l e  r u  l es 

and r e g u l a t i o n s  govern ing t h e  l oca t i on ,  cons t ruc t i on ,  and o p e r a t i o n  o f  

p u b l i c  water  and sewer f a c i l i t i e s . "  But, accord ing  t o  a  1963 r e p o r t  

o f  t h e  Department o f  Water Resources (Water Resources o f  No r th  Caro l ina ,  

1900-1962--1962-1976), it was n o t  u n t i l  1920 t h a t  t h e  S t a t e  o f f i c i a l l y  

recognized t h e  economic b e n e f i t  t h a t  cou ld  be der i ved  f rom r a t i o n a l  

development o f  i t s  su r f ace  waters.  I n  t h a t  year  a  D i v i s i o n  o f  Water 

Resources and Engineer ing was organized t o  cooperate i n  a  s t ream 

gaging program w i t h  t h e  U. S .  Geolog ica l  Survey f o r  t h e  purpose o f  

de te rmin ing  t h e  p o t e n t i a l  supply  o f  t h e  S t a t e ' s  streams f o r  power 



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

purposes.  The Depar tment  o f  C o n s e r v a t i o n  and Development,  c r e a t e d  

i n  1925, was ass igned  r e s p o n s i b i l i t i e s  o f  s u r v e y i n g  e x i s t i n g  and 

p o t e n t i a l  h y d r o e l e c t r i c  power developments and t o  c o o p e r a t e  w i t h  

Federa l  agenc ies  and l o c a l  i n t e r e s t s  i n  t h e  development o f  f l o o d  

c o n t r o l ,  n a v i g a t i o n ,  and o t h e r  c i v i l  works p r o j e c t s .  

R i v e r  B a s i n  P l a n n i n g  

These agenc ies  i n i t i a t e d  s e v e r a l  s i g n i f i c a n t  d a t a  c o l l e c t i o n  and 

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

' 3 0 ' s  t h a t  comprehens ive  s y r v e y s  and p r e l i m i n a r y  p l a n s  f o r  r e s o u r c e  

development were r e a l i z e d .  Then, a  s e r i e s  o f  s t u d i e s ,  one f o r  each 

o f  t h e  p r i n c i p a l  r i v e r  b a s i n s  i n  t h e  n a t i o n ,  were u n d e r t a k e n  by t h e  

U.  S .  Army Corps o f  Eng inee rs  t o  i d e n t i f y  p o t e n t i a l  r e s e r v o i r  s i t e s  

and t o  s u g g e s t  c o o r d i n a t e d  programs f o r  deve lopment  o f  t h e s e  s i t e s  f o r  

purposes o f  f l o o d  c o n t r o l ,  h y d r o e l e c t r i c  power, and n a v i g a t i o n .  

A u t h o r i z e d  under  House Document 308 i n  1927, t h e s e  r e c o n n a i s s a n c e  

s t u d i e s  were i n i t i a t e d  t o  s a t i s f y  t h e  need o f  t h e  F e d e r a l  Power Com- 

m i s s i o n  f o r  b a s i c  i n f o r m a t i o n  on  wh ich  t o  g r a n t  p r i v a t e  power l i c e n c e s  

1920. They have  p o p u l a r l y  i n  comp l i ance  w i t h  t h e  Federa l  Power A c t  o f  

r e f  e r r e d  t o  as t h e  "308 R e p o r t s  ." Ex i s t  i ng 

c i t e d  i n  t h e s e  r e p o r t s  f o r  t h e  Yadk in ,  Cape 

B a s i n s  a r e  shown i n  F i g u r e  4 .  

W i t h  r e s p e c t  t o  u rban  needs i t  i s  p a r t  

and p o t e n t i a l  p r o j e c t s  

Neuse, and Roanoke Fear ,  

i c u l a r  

examine how m u n i c i p a l i t i e s  were c o n s i d e r e d  i n  

m u n i c i p a l  needs i n  t h e  Y a d k i n  and Roanoke Bas 

l y  n o t e w o r t h y  t o  

t h o s e  r e p o r t s .  Because 

i n s  were r e l a t i v e l y  smal 





a t  t he  t ime, no mention i s  made o f  municipal water supply i n  t h e  308 

repo r t s  (House Documents No. 68, 1933 and H.D. No. 65, 1935) f o r  those 

basins. I n  t h e  Neuse Basin, where Durham, Raleigh, and Wi lson made 

s i g n i f i c a n t  use o f  t h e  water, t he  p o s i t i o n  was taken t h a t :  " I n  any 

p lan  o r  plans f o r  t h e  development o f  a  stream t h e  use o f  i t s  waters 

f o r  domestic consumption should be g iven pr ime cons idera t ion"  (H.D. 

No. 500, 1932, p. 16).  With respect  t o  proposed expansions o f  t h e  

Durham supply, t h e  r e p o r t  s ta tes  t h a t :  "This procedure w i l l  n o t  

m a t e r i a l l y  c o n f l i c t  w i t h  any proposed p lan  f o r  t h e  development o f  t he  

stream as considered i n  t h i s  repo r t . "  A t  Rale igh where t h e  Fa1 1s f l ood  

con t ro l  power p r o j e c t  was proposed, t h e  r e p o r t  took t h e  p o s i t i o n  t h a t  

t he  p lan  could be adapted when Rale igh demands exceeded o t h e r  supp l ies  

(p.  17). A s i m i l a r  p o s i t i o n  was taken w i t h  respect  t o  t h e  proposed 

Wiggins M i l l  p r o j e c t  a t  Wilson (p .  19). 

I n  t h e  study o f  t h e  Cape Fear Basin (H.D. 193, 1934, p. 24) t he  

p o s i t i o n  on municipal needs was cons i s ten t  w i t h  t h a t  taken i n  t h e  Neuse 

" I n  any p lan  o r  plans f o r  t h e  development o f  a  stream t h e  use o f  i t s  

waters f o r  domestic consumption should be g iven pr imary cons idera t ions  

... For t h e  most pa r t ,  they ( t h e  m u n i c i p a l i t i e s )  a re  located e i t h e r  i n  

t he  extreme upper t r i b u t a r i e s  o f  t he  stream o r  i n  i t s  lower reaches 

where t h e i r  sources o f  supply w i l l  no t  be m a t e r i a l l y  a f f e c t e d  by any 

proposed development o f  t he  o ther  resources o f  t h e  stream o r  i t s  

t r i b u t a r i e s .  For these reasons municipal water supply w i l l  n o t  be 

considered f u r t h e r  i n  t h i s  r e p o r t  

Corps o f  Engineers was t o  neg lec t  

accommodate them when c o n f l i c t s  w 

Thus, t h e  bas ic  p o l i c y  o f  t h e  

urban needs whenever p o s s i b l e  and t o  

t h  o the r  purposes d i d  a r i s e .  



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

p r e p a r a t i o n s  o f  comprehens ive  r i v e r  b a s i n  p l a n s  t h a t  p roposed  t h e  

p r o j e c t s  shown i n  F i g u r e  5 .  The i n i t i a l  p l a n  f o r  t h e  Y a d k i n  B a s i n  

(H.D. 652, 1944) r e l e a s e d  i n  1944, c o n s i d e r e d  an i n t e g r a t e d  sys tem 

d e s i g n  f o r  power p r o d u c t i o n ,  f l o o d  c o n t r o l ,  and n a v i g a t i o n .  Congres-  

s i o n a l  a u t h o r i z a t i o n  o f  t h e  W i l k e s b o r o  r e s e r v o i r  i n  1946 was based on  

t h e  1944 d e s i g n  f o r  t h o s e  pu rposes .  By 1957 h y d r o e l e c t r i c  power de- 

ve lopment  a t  t h e  s i t e  appeared t o  be i n f e a s i b l e ,  b u t  upon r e q u e s t  by 

t h e  S t a t e  o f  N o r t h  C a r o l  ina ,  l ow- f l ow  r e g u l a t i o n  and c o n s e r v a t i o n  p u r -  

poses were i n c l u d e d  i n  t h e  p r o j e c t ;  33,000 a c r e - f e e t  o f  s t o r a g e  was 

a1 l o c a t e d  f o r  t h e s e  purposes (Restudy  o f  W i l k e s b o r o  R e s e r v o i r ,  1957).  

I n  1958, j u s t  p r i o r  t o  c o n s t r u c t i o n  o f  t h e  r e s e r v o i r ,  t h e  C i t y  o f  

W ins ton  Salem agreed t o  pu rchase  r i g h t s  t o  t h a t  s t o r a g e  f o r  a  f u t u r e  

w a t e r  supp l  y  . 
The p l a n  f o r  t h e  Roanoke B a s i n  (H.D.  650, 19441, a l s o  r e l e a s e d  

i n  1944, p roposed a  ~ y s t e m  o f  e l e v e n  m u l t i p u r p o s e  r e s e r v o i r s  f o r  hyd ro -  

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

The l a t t e r  pu rpose  was c o n f i n e d  t o  one s e c t i o n  o f  t h e  S m i t h  R i v e r  a t  

M a r t i n s v i l l e ,  V i r g i n i a  below t h e  s i t e  o f  t h e  P h i l p o t t  R e s e r v o i r  where 

b e n e f i t s  were ass igned  t o  t h e  d i l u t i o n  o f  wastes  and t o  t h e  augmenta- 

t i o n  o f  i n d u s t r i a l  w a t e r  s u p p l i e s .  No o t h e r  u rban  o r  i n d u s t r i a l  needs 

were c o n s i d e r e d  i n  t h e  p l a n .  

By 1962 when t h e  comprehens ive  p l a n  f o r  deve lopment  o f  t h e  Cape 

Fear  Bas i  n  was r e  

had grown t o  such 

leased (H.D.  No. 508, 1962 

an e x t e n t  t h a t  t h e y  c o u l d  

22 

1, u rban  needs i n  t h e  b a s i n  

no l o n g e r  be n e g l e c t e d  
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wate r  s u p p l i e s  

b a s i n  as a  who 

p o l  l u t i o n  p r o b  

f o r  deve l  opmen 

Randleman, and 

i n  r i v e r  b a s i n  p l a n n i n g .  T h a t  s t u d y  d i d  s u r v e y  e x i s t i n g  m u n i c i p a l  

and e s t i m a t e  a d d i t i o n a l  q u a n t i t i e s  r e q u i r e d  i n  t h e  

l e  o v e r  t h e  e n s u i n g  50 y e a r s .  S i m i l a r l y ,  i t su rveyed  

lems and e x i s t i n g  t r e a t m e n t  works .  However, t h e  p l a n  

t, c o n s i s t i n g  o f  t h r e e  r e s e r v o i r s ,  t h e  New Hope, 

Howards M i l l  p r o j e c t s ,  c o n t a i n e d  s u f f i c i e n t  s t o r a g e  

t o  meet o n l y  65 p e r c e n t  o f  t h e  e s t i m a t e d  w a t e r  s u p p l y  needs i n  t h e  

b a s i n .  Of t h e  t o t a l  c o n s e r v a t i o n  s t o r a g e  p r o v i d e d  i n  t h e s e  r e s e r v o i r s ,  

78 p e r c e n t  was c o n t a i n e d  i n  t h e  New Hope and Howards M i l l  p r o j e c t s  

l o c a t e d  f a r  downstream o f  much o f  t h e  u r b a n i z a t i o n  i n  t h e  b a s i n .  The 

p l a n  c o n t a i n e d  no a n a l y s i s  o f  a l t e r n a t i v e s  a v a i l a b l e  t o  t h e  c i T i e s  and 

no c o n s i d e r a t i o n  was g i v e n  t h e  c o s t s  o f  d i s t r i b u t i n g  t o  consumer c i t i e s  

t h e  r e s o u r c e s  t h a t  would be deve loped under  t h e  proposed p l a n .  

Subsequent  e s t i m a t e s  f o r  pumping w a t e r  f r o m  t h e  New Hope t o  u p l a n d  

demand c e n t e r s  tended  t o  c o n f i r m  t h e  r a t h e r  o b v i o u s  f a c t  t h a t  such a  

scheme wou ld  n o t  be t h e  b e s t  c o u r s e  o f  a c t i o n  (Commit tee M i n u t e s ,  Upper 

Cape Fear  B a s i n  Study ,  1971).  E f f e c t s  o f  ups t ream was te  d i s c h a r g e s  on 

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

a  s u p p l y - o r i e n t e d  model i n  wh ich  p r o m i s i n g  deve lopment  o p p o r t u n i t i e s  

were i d e n t i f i e d  and m a r k e t  s u r v e y s  were u n d e r t a k e n  t o  i d e n t i f y  po ten -  

t i a l  consumers. Needs n o t  s a t i s f i e d  by t h e  proposed p l a n  were  l e f t  

f o r  o t h e r s .  

I n  p a r t i a l  r esponse  t o  t h e  o b v i o u s  s h o r t c o m i n g s  o f  t h e  Cape Fear  

P l a n  w i t h  r e s p e c t  t o  ups t ream i n t e r e s t s ,  Congress a u t h o r i z e d  i n  1963 

a  s t u d y  o f  t h e  Upper Cape Fear  B a s i n  t o  be u n d e r t a k e n  by t h e  Corps  o f  



Engineers, t h e  S o i l  Conserva t ion  Serv ice,  and t h e  S t a t e  o f  No r t h  

Ca ro l i na .  The Federa l  Water P o l l u t i o n  Con t ro l  A d m i n i s t r a t i o n  (whose 

r e s p o n s i b i l i t i e s  a r e  now under t h e  Environmental  P r o t e c t i o n  Agency) 

was added t o  t h e  s tudy  a t  a  l a t e r  date.  T h i s  group was charged t o  

examine programs f o r  land use and land t r ea tmen t  i n  i t s  r e l a t i o n s h i p s  

t o  water  management, f l o o d  p reven t i on ,  water  supp ly  and wate r  q u a l i t y ,  

r e c r e a t i o n ,  f i s h  and w i l d l i f e .  P lans were t o  be developed on t h e  

premise t h a t  t h e  t h r e e  p r o j e c t s  i n  t h e  o r i g i n a l  p l a n  would be con- 

s t r u c t e d .  A l though t h a t  s tudy  has n o t  been completed, a  p r e l i m i n a r y  

p l a n  has been se lec ted ,  one t h a t  proposes t h e  development o f  21 rese r -  

v o i r  p r o j e c t s  p r i o r  t o  t h e  year  2000 (Committee Minutes,  Upper Cape 

Fear Study, 1971). 

Because t h e  Upper Cape Fear s tudy  has had t o  address i t s e l f  t o  

urban needs more t han  any o t h e r  f e d e r a l  s t u d i e s  under taken t o  date, 

severa l  s a l i e n t  c h a r a c t e r i s t i c s  o f  t h e  p l a n  and t h e  p l a n n i n g  process 

a r e  notewor thy.  F i r s t ,  t h e  p l ann ing  u n i t  s e l e c t e d  f o r  t h e  s tudy  was 

a  supply  o r i e n t e d  u n i t  t h a t  severed t h e  p r i n c i p a l  c l u s t e r  o f  urban 

communit ies o f  t h e  Piedmont T r i a d  Region t h a t  form a  n a t u r a l  s i n g l e  

s e r v i c e  area.  Impor tan t  l i nkages  between Winston Salem, Lex ington,  

Thomasvi l le ,  and s m a l l e r  communit ies i n  t h e  Yadk in  Bas in ,  and High 

Po in t ,  Greensboro, and t h e i r  s a t e l l i t e s  i n  t h e  Cape Fear Bas in  were 

broken by d e f i n i t i o n  o f  t h e  p l ann ing  u n i t .  No r a t i o n a l  p l a n  f o r  r e -  

s o l v i n g  water  and r e l a t e d  land resource  problems i n  t h a t  a rea  can 

n e g l e c t  t h e  e x t e r n a l i t i e s  t h a t  e x i s t  among those  m u n i c i p a l i t i e s .  

Second, t h e  p l a n  con ta i ns  no means f o r  d e l i v e r i n g  water  t o  p o t e n t i a l  



b e n e f i c i a r i e s  n o r  f o r  c o l l e c t i n g  and d i s p o s i n g  o f  waste  w a t e r s .  The 

l a t t e r  p rob lem was e l i m i n a t e d  by t h e  s i m p l e  assumpt ion  T h a t  each 

community would remove 98 p e r c e n t  o f  t h e  BOD d i s c h a r g e d  i n  i t s  waste  

wa te rs .  T h i r d ,  t h e  p l a n  i s  p r e d i c a t e d  on  t h e  e x i s t e n c e  o f  t h e  t h r e e  

p r o j e c t s  proposed under  t h e  comprehens ive  p l a n  ?ha t  gave o n l y  s c a n t  

a t t e n t i o n  t o  ups t ream needs. The i m p l i c a t i o n  o f  such a  p r e m i s e  i s  

t h a t  u rban  needs a r e  s e p a r a b l e  p r o b  lems; t h e y  r e p r e s e n t  no s u b s t a n t i a l  

c o n f l i c t  w i t h  deve lopment  f o r  o t h e r  pu rposes .  W h i l e  c o n s i d e r a b l e  

u n c e r t a i n t y  remains  as t o  t h e  e f f e c t  o f  n u t r i e n t  f l o w s  f r o m  ups t ream 

sou rces  o n  t h e  q u a l i t y  o f  w a t e r  i n  p roposed impoundments, one  o f  t h e  

p a r t i c i p a t i n g  agenc ies  i n  t h e  s t u d y  conc luded  t h a t  t h e r e  w i l l  be  sub- 

s t a n t i a l  c o s t s  imposed on  ups t ream m u n i c i p a l i t i e s  t o  p r o t e c t  t h e  

q u a l i t y  o f  impounded wa te r ,  c o s t s  t h a t  wou ld  n o t  n e c e s s a r i l y  be i n c u r r e d  

i f  t h e  p r o j e c t s  were n o t  u n d e r t a k e n  ( D r a f t  o f  Append ix  G, Upper  Cape 

Fear  B a s i n  J o i n t  Study,  1971) .  F i n a l l y ,  t h e  p l a n  was p r e p a r e d  by 

f e d e r a l  and s t a t e  agenc ies  w i t h o u t  a c t i v e  p a r t i c i p a t i o n  by l o c a l  

r e p r e s e n t a t i v e s .  A f t e r  t h e  p l a n  was s e t  f o r t h ,  l o c a l  i n t e r e s t s  were 

i n v i t e d  t o  r e v i e w  i t .  The v e r y  c o m p o s i t i o n  o f  t h e  p l a n n i n g  s t a f f  

tended t o  b i a s  p r o p o s a l s  t oward  i n t e r e s t s  o f  t h e  p a r t i c i p a t i n g  a g e n c i e s .  

I n  s h o r t ,  w h i l e  t h e  s t u d y  has produced s u b s t a n t i a l  i n f o r m a t i o n  w i t h  

r e s p e c t  t o  p o t e n t i a l  s o u r c e  developments,  i t  has f a i l e d  t o  o u t 1  i n e  

a l t e r n a t i v e  c o u r s e s  o f  a c t i o n  and t h e i r  consequences t o  mee t  needs 

o f  t h e  P iedmont  T r i a d .  

The r i v e r  b a s i n  p l a n  t h a t  appears  t o  have b r o u g h t  u r b a n  and non- 

u rban  needs i n t o  c l o s e s t  harmony i s  t h e  Neuse R i v e r  p l a n  r e l e a s e d  i n  



1965 (H.D. No. 175, 1965) .  A l t h o u g h  l a c k i n g  i n  d e t a i l  w i t h  r e s p e c t  

t o  t h e  d i s t r i b u t i o n  and c o l l e c t i o n  o f  wastes,  t h e  sys tem o f  13 m u l t i -  

pu rpose  r e s e r v o i r s  p roposed i n  t h e  p l a n  a f f o r d  a  h i g h  d e g r e e  o f  

c o m p l e m e n t a r i t y  between f l o o d  c o n t r o l ,  w a t e r  s u p p l y ,  r e c r e a t i o n ,  and 

w a t e r  q u a l i t y  managements i n  deve lopment  o f  s u p p l i e s  i n  t h e  b a s i n .  

O v e r a l l ,  comprehens ive  w a t e r  r e s o u r c e  p l a n n i n g  as it has been 

e x p e r i e n c e d  i n  f o u r  N o r t h  C a r o l i n a  r i v e r  b a s i n s  can  be  c h a r a c t e r i z e d  

as s u p p l y - o r i e n t e d  and focused  on l a r g e  s c a l e  p r o j e c t s  f r o m  wh ich  l a r g e  

c o n t r i b u t i o n s  t o  n a t i o n a l  economic e f f i c i e n c y  a r e  a n t i c i p a t e d .  None 

o f  t h e  p l a n s  have c o n s i d e r e d  prob lems o f  d i s t r i b u t i n g  w a t e r  s e r v i c e s  

t o  t h e  many m u n i c i p a l i t i e s  i n  t h e  b a s i n  n o r  have t h e y  embraced prob-  

lems o f  c o l l e c t i n g  and d i s p o s i n g  o f  wastes f r o m  t h e s e  a r e a s .  N o t  o n l y  

a r e  t h e s e  s i g n i f i c a n t  p rob lems t o  wh ich  some p l a n n i n g  a c t i v i t y  s h o u l d  

be addressed,  b u t  t h e y  may have an i m p o r t a n t  impac t  o n  t h e  c h o i c e  o f  

s u p p l i e s  and t h e  a l l o c a t i o n  o f  r e s o u r c e s .  I n  each o f  t h e  f o u r  bas ins ,  

h i g h e s t  p r i o r i t y  f o r  deve lopment  has been a s s i g n e d  t o  t h e  l a r g e s t  

s c a l e  p r o j e c t ,  t h e  W i l k e s b o r o  R e s e r v o i r  (W. K e r r  S c o t t )  i n  t h e  Yadkin,  

New Hope i n  t h e  Cape Fear,  F a l l s  o f  t h e  Neuse, and Buggs I s l a n d  (John H. 

K e r r )  i n  t h e  Roanoke. O f  a l l  t h e  proposed p r o j e c t s  i n  t h e  f o u r  p l a n s ,  

o n l y  one h a v i n g  d i r e c t  c o n t r i b u t i o n s  t o  urban a r e a s  i n  t h e  P iedmont  

has been comple ted;  t h a t  one i s  t h e  W i l k e s b o r o  R e s e r v o i r .  Fou r  o t h e r  

p r o j e c t s ,  a l l  o f  wh ich  a r e  i n  t h e  Roanoke Bas in ,  have been c o n s t r u c t e d  

f o r  pu rpose  o f  h y d r o e l e c t r i c  power, f l o o d  c o n t r o l  and r e c r e a t i o n .  

The New Hope p r o j e c t ,  w i t h  i t s  g r e a t e s t  b e n e f i t s  expec ted  f r o m  f l o o d  

c o n t r o l  and r e c r e a t i o n ,  i s  under  c o n s t r u c t i o n .  Land i s  b e i n g  a c q u i r e d  



f o r  t h e  F a l l s  o f  t h e  Neuse p r o j e c t .  M e a r w + i i e ,  u rban  a r c a s  i n  t h e  

Cape Fear  and Neuse ' a s i  ris h?vn c r ~ l - ~ i i  nu9d t c  rt~ak.: thF '  r own i n v e s t -  

ments i n  o t h e r  p r o j e c t s  f o r  w a t e r  s u p p l y  anc wdstz d i s p o s a l  i n  a c c o r d  

w i t h  t h e  model o u t 1  i r,ed i - ~ e v i o u s  l y .  Nons o x  t h e  wstcr- s u p p l y  d e v e l c p -  

rnents u n d e r t a k e n  by H i g h  /Po in t ,  Grecnsbcro ,  B u r l  i t i g to r i  o r  R a l e i g h  had 

been p r e v i o u s l y  i c i z n t i f i e d  as  p a r t  o f  t h e  c o r ~ p r e h e n i i v e  r i v e r  b a s i n  

p l a n s .  

Thus, comprehens i ve  r i v e r  bas i n  p  l  ann i ng and deve lopment and u r b a n  

w a t e r  s u p p l y  and waste  d i s p o s a l  d e s i g n  appear  t o  have f o l l o w e d  t w o  

d i s p a r a t e  models.  The f o r m e r  has focused o n  development sf t h e  s u p p l y  

sys tem t h r o u g h  l a r g e  s c a l e  m u l t i p l e  pu rpose  p r o j e c t s  t h a t  c o n t r i b u t e  

t o  n a t i o n a l  economic e f f i c i e n c y ,  w h i l e  t h e  l a t t e r  has s o u g h t  t o  meet 

w a t e r  s u p p l y  demands and s a t i s f y  waste  d i s p o s a l  n&ds o f  i n d i v i d u a l  

u r b a n  a r e a s  t h r o u g h  deve lopment  o f  l e a s t  c o s t  s i n g l e  pu rpose  p r o j e c t s .  

What appears  t o  have f a l l e n  between t h e s e  t w o  modes o f  government  

i n t e r v e n t i o n  i s  a  p r o c e s s  f o r  c a p t u r i n g  economies o f  s c a l e  and r e s o l v -  

i ng  e x t e r n a l  i t i e s  t h a t  e x i i t  among u rban  a r s a s  i n  s u p p l y i n g  a b road  

range o f  u r b a n  w a t e r  based s e r v i c e s .  

P o l l u t i o n  Abatement 

The most  s i g n i f i c a n t  i n t e r v e n t i o n  by S t a  

1970, t h e  deve lopment  o f  comprehens ive  p o l l u t i  

has been r e s p o n s i v e  t o  t h e  needs o f  u r b a n i z e d  

e  government p r i o r  t o  

on  abatement  p l a n s ,  

a r e a s  o n l y  t o  t h e  

e x t e n t  t h a t  c a r e  has been ta.ken t o  p r e v e n t  waste  d i s p o s a l  p l a n s  o f  

one m u n i c i p a l i t y  o r  i n d u s t r y  f r o m  p o s i n g  any o b v i o u s  t h r e a t  t o  t h e  

e x i s t e n c e  o f  a  p u b l i c  w a l e r  s u p p l y  o r  o t h e r  e x i s t i n g  w a t e r  use by 



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

A c t i n g  under  a u t h o r i t y  g r a n t e d  by t h e  S t a t e ' s  f i r s t  comprehens i ve  

w a t e r  p o l  l u t i o n  c o n t r o l  law, t h e  S t a t e  St ream S a n i t a t i o n  Law o f  1951, 

t h e  S t a t e  St ream S a n i t a t i o n  Commit tee i n i t i a t e d  a s e r i e s  o f  13 b a s i n -  

w ide  p o l l u t i o n  s u r v e y s  t h a t  i d e n t i f i e d  m a j o r  p o i n t  s o u r c e s  o f  p o l l u t i o n  

t h a t  e x i s t e d  a t  t h e  t i m e  t h o s e  s u r v e y s  were made. The Commit tee,  

o p e r a t i n g  f i r s t  as an autonomous body w i t h i n  t h e  S t a t e  Board  o f  H e a l t h  

and l a t e r  under  t h e  a d m i n i s t r a t i o n  o f  t h e  Board,  t h e n  deve loped  a 

c l a s s i f i c a t i o n  sys tem and a s s o c i a t e d  w a t e r  q u a l i t y  s t a n d a r d s  t h a t  were 

a p p l i e d  t o  a l l  s u r f a c e  w a t e r s  o f  t h e  S t a t e  i n  keep ing  w i t h  e x i s t i n g  

and a n t i c i p a t e d  " b e s t  usage1' o f  each reach  o f  s t ream.  F o l l o w i n g  t h e  

c l a s s i f i c a t i o n  p rocess ,  comprehens ive  p o l  l u t i o n  abatement  p l a n s  were 

deve loped by t h e  Commit tee and i t s  successo r  

o f  Water Resources,  c r e a t e d  as an independen 

p lans ,  as r e v e a l e d ,  f o r  example, by t h e  p l a n  

agency, t h e  Depar  

t agency i n 1963. 

f o r  t h e  Cape Fear  

t h a t  was r e l e a s e d  i n  1959 (Comprehensive P o l l u t i o n  Abatement P I  

ment  

These 

Bas i n 

an f o r  

t h e  Cape Fear  R i v e r  Bas in ,  1959), c o n s i s t e d  o f  l i t t l e  more  t h a n  

recommended improvements t o  e x i s t i n g  waste  t r e a t m e n t  p l a n t s  where 

such improvements were deemed by t h e  agency t o  be n e c e s s a r y .  I n  The 

absence o f  any g o a l - o r i e n t e d  p l a n  f o r  t h e  development,  p r e s e r v a t i o n ,  

o r  o t h e r  use  o f  t h e  s t reams,  e x c e p t  a t  t h o s e  s i t e s  where deve lopment  

p r o j e c t s  y e r e  proposed,  t h e  b e s t  usage a s s i g n e d  t o  each r e a c h  o f  t h e  

s t reams appears  t o  have been t h a t  use  t o  wh ich  t h e  r e a c h  was b e i n g  p u t  

a t  t h e  t i m e  o f  t h e  s u r v e y .  W h i l e  t h e  model employed by t h e  St ream 

S a n i t a t i o n  Commit tee l e d  t o  s u b s t a n t i a l  r e d u c t i o n s  i n  t h e  amount o f  



p o l l u t i o n  t h a t  would have occur red  i f  no a c t  on were taken, and 

appears a t  f i r s t  g lance  t o  have been a q u i t e  r a t i o n a l  approach t o  

reduc ing  g ross  p o l l u t i o n  over  a reasonably  s h o r t  p e r i o d  o f  t ime,  i t  

i s  h a r d l y  a model t h a t  w i l l  be s u f f i c i e n t  f o r  t h e  f u t u r e  as water  

q u a l i t y  s tandards become i nc reas ing  s t r i n g e n t  and as t h e  marg ina l  

c o s t s  o f  meet ing those  s tandards increase.  These p 

address themselves t o  a l t e r n a t i v e  uses t o  which t h e  

p u t  t h a t  would be c o n s i s t e n t  w i t h  r e l a t e d  land uses 

address themselves t o  t h e  problem o f  de te rmin ing  t h  

ans d i d  n o t  

streams cou l  d be 

they  d i d  n o t  

l e a s t  c o s t l y  

a l t e r n a t i v e  means f o r  s a t i s f y i n g  water  q u a l i t y  s tandards,  nor  d i d  

they  address themselves t o  non-po in t  sources o f  p o l l u t i o n  o r  non- 

t r ea tmen t  a l t e r n a t i v e s .  Furthermore, t h e  p lans  appear t o  have ignored 

t h e  r i v e r  bas in  as a t r a n s p o r t  system f o r  c o n s e r v a t i v e  p o l l u t a n t s  and 

t h e  e f f e c t s  t h a t  r e s e r v o i r s  m igh t  have on t h e  f l o w  o f  such m a t e r i a l s  

and b i o l o g i c a l  a c t i v i t y  t h a t  a r e  e i t h e r  advantageously o r  adverse ly  

a f f e c t e d  by t hese  substances. 

REGIONAL PLANNING 

Nor th  C a r o l i n a  i s  n o t  w i t h o u t  some exper ience  i n  seek ing  t o  f u l -  

f i l l  t h e  gap between r i v e r  bas in  p l ann ing  and urban water  resource  

p lann ing ,  b u t  u n t i l  r e c e n t l y ,  these  exper iences have been l i m i t e d  t o  

l oca l  i n i t i a t i v e s  under pe rm iss i ve  l e g i s l a t i o n  by t h e  S t a t e .  Enab l ing  

l e g i s l a t i o n  has been passed t o  a u t h o r i z e  l oca l  coope ra t i on  i n  one o f  

t h e  i n s t i t u t i o n a l  arrangements as shown i n  Tab le  I  (Wicker,  1968). 

Two exper iments  i n  l oca l  coope ra t i on  t h a t  have a r i s e n  f rom l oca l  

i n i t i a t i v e s  w i t h i n  t h e  s tudy area a r e  wor thy o f  f u r t h e r  no te .  The 



TABLE I 

I n s t i t u t i o n  
o r  Arrangement 

C i t y  

County 

San i t a r y  d i s t r i c t  

M e t r o p o l i t a n  sewerage 
d i s t r i c t - t w o  o r  more 
p o l i t i c a l  u n i t s  

Water and sewer 
a u t h o r i t y - t w o  o r  
more p o l i t i c a l  u n i t s  

J o i n t  management 
agency f o r  two o r  
more p o l i t i c a l  u n i t s  

J o i n t  p l ann ing  agency 
f o r  two o r  more 
p o l i t i c a l  u n i t s  

P lanning commission 
o r  board f o r  two 
o r  more p o l i t i c a l  
u n i t s  

Management c o n t r a c t  
between two o r  more 
p o l i t i c a l  u n i t s  

Serv ices and 
Areas S c o ~ e  

F inanc ing  
A u t h o r i t y  

A l l  mun ic ipa l  se rv i ces  Taxes, bonds, 
w i t h i n  and beyond s e r v i c e  charges, 
i t s  boundaries assessments 

S i m i l a r  t o  c i t i e s  I I 

Water & sewerage 
w i t h i n  i t s  boundaries 

Sewerage serv  i ces 

Water & sewerage 

Water & sewerage 

P lann ing  

Planning 

Water & sewerage 

Bonds, charges 

Bonds, charges 

Charges 

Same as c i t i e s  
and c o u n t i e s  

Charges 



f i r s t ,  and p r o b a b l  

C a r o l i n a ,  was t h e  

y t h e  mos t  a m b i t i o u s  p r o p o s a l  o f  i t s  k i n d  i n  N o r t h  

p l a n  deve loped by t h e  Seven C i t i e s  Water  Commi t tee  

i n  1957 ( R e p o r t  on  Seven C i t i e s  Water P r o j e c t ,  .. -- - 1957).  T h a t  p l a n ,  

c o n s i s t i n g  o f  raw and f i l t e r  w a t e r  a l t e r r a t i v e s ,  as  shown i n  F i g u r e  6, 

p roposed t o  d i v e r t  w a t e r  f r o m  t h e  Yadk in  R i v e r  a t  one o f  t w o  p o i n t s  

wes t  o f  Winston-Salem t o  supp lement  e x i s t i n g  w a t e r  s u p p l i e s  a t  Wins ton-  

Salem, K e r n e r s v i l l e ,  L e x i n g t o n ,  Thomasv i l  l e ,  H i g h  P o i n t ,  Greensboro ,  

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

o f  t h e  Cape Fear  B a s i n .  A l t h o u g h  t h e  p r o p o s a l ,  o r  some v a r i a n t  o f  it, 

rema ins  as  a v i a b l e  a l t e r n a t i v e  f o r  t h e  f u t u r e ,  i t  has  n o t  been imp le -  

mented, i n  p a r t  because o f  t h e  o p p o s i t i o n  o f  downstream i n d u s t r i a l  and 

h y d r o e l e c t r i c  power i n t e r e s t s  i n  t h e  Yadk in  B a s i n  and because l e s s  

c o s t l y  l o c a l  r e s o u r c e  developments were s t i l  1 a v a i l a b l e  t o  t h e  com- 

m u n i t i e s .  Each o f  t h e  c i t i e s  o f  Winston-Salem, H i g h  P o i n t ,  Greensboro ,  

and B u r l i n g t o n  has deve loped a s u b s t a n t i a l  new s o u r c e  o f  s u p p l y  s i n c e  

1957, b u t  p r o j e c t e d  consumpt ion  l e v e l s  g i v e n  i n  C h a p t e r  I l l  

t h a t  under  c u r r e n t  t r e n d s ,  f u r t h e r  developments,  c o n s i s t i n g  

new r e s e r v o i r s  o r  i m p o r t a t i o n  o f  w a t e r  t o  t h e  Cape Fear  B a s i  

necessary  b e f o r e  t h e  t u r n  o f  t h e  c e n t u r y .  

A second e x p e r i m e n t  i s  t h a t  o f  t h e  Research T r i a n g l e  P I  

i nd i c a t e  

o f  e i  t h e r  

n, may be 

a n n i  ng 

Commission, an agency e s t a b l i s h e d  i n  1960 t o  p l a n  f o r  a n t i c i p a t e d  

g rowth  i n  t h e  Raleigh-Durham-Chapel H i l l - R e s e a r c h  T r i a n g l e  P a r k  a r e a .  

I n  1969 t h e  Commission p u b l i s h e d  i t s  deve lopment  g u i d e  f o r  w a t e r ,  

sewerage and open spaces (Research T r i a n g l e  Reg ion  Deve lopment  Guide,  

1969).  The p l a n  i s  complementary t o  e x i s t i n g  w a t e r  s u p p l i e s  and 





p r o j e c t s  t h a t  have been proposed by t h e  Corps o f  Engineers and 

au tho r i zed  by Congress. I t  represen ts  p robab ly  t h e  most comprehensive 

reg iona l  p l a n  f o r  urban needs y e t  developed i n  Nor th  Ca ro l i na ,  b u t  t h e  

Commission has o n l y  i t s  power o f  persuas ion t o  achieve implementat ion 

o f  t h e  p l a n .  Furthermore, as a  p l ann ing  commission i t  does n o t  

necessa r i l y  r e f l e c t  t h e  views o f  t h e  p o l i t i c a l  l eadersh ip  of t h e  c i t i e s  

and coun t i es  f o r  which i t  p lans .  

As p l ann ing  agencies formed on t h e  bas i s  o f  v o l u n t a r y  l o c a l  par-  

t i c i p a t i o n ,  n e i t h e r  t h e  Seven C i t i e s  Water Committee nor  t h e  Research 

T r i a n g l e  P lann ing  Commission, insured coverage o f  a l l  p o l i t i c a l  u n i t s  

w i t h i n  

respons 

enacted 

making 

h e i r  a rea l  scope nor  were they  empowered w i t h  d e c i s i o n  making 

b i l i t i e s .  Not u n t i l  r e c e n t l y  have h ighe r  l e v e l s  o f  governmen 

l e g i s l a t i o n  t h a t  s t r o n g l y  encourages r e g i o n a l  c o o p e r a t i o n  by 

t a  p r e c o n d i t i o n  f o r  c o n s t r u c t i o n  g ran t s  and by a s s i g n i n g  t o  

a  reg iona l  l 'clearinghousel '  t h e  r i  g h f  t o  rev iew and comment on a  l  l  

f e d e r a l l y  a s s i s t e d  p r o j e c t s  w i t h i n  t h e  reg ion .  

SUMMARY 

These observa t ions  lead t o  t h e  conc lus ion  t h a t  t h e  wa te r  resource  

p l ann ing  process as it has been exper ienced i n  No r th  C a r o l i n a  th rough 

t h e  1960's has n o t  been very  respons ive  t o  urban needs. P r i v a t e  

s e c t o r  p l ann ing  and development has been l i m i t e d  t o  those  a reas  o f  

t h e  S t a t e  where e l e c t r i c a l  energy developments have been p r o f i t a b l e .  

These developments have had impor tan t  s p i l l - o v e r  e f f e c t s  on urban areas 

i n  t h e i r  v i c i n i t y ,  b u t  t h e  p r i v a t e  s e c t o r  has n o t  p rov ided  t h e  broad 

range o f  water  based se rv i ces  t o  a  l a rge  segment o f  t h e  p o p u l a t i o n .  



R i v e r  b a s i n  p l a n n i n g  has focused  on  t h e  o r d e r l y  deve opment o f  s u p p l i e s  

w i t h  h i g h e s t  p r i o r i t i e s  b e i n g  g i v e n  t o  l a r g e  s c a l e  p r o j e c t s  f r o m  wh ich  

s i g n i f i c a n t  c o n t r i b u t i o n s  t o  n a t i o n a l  income c o u l d  be d e r i v e d .  W i t h i n  

t h a t  model u rban  a reas  have been t r e a t e d  as s e p a r a b l e  p rob lems  t o  

wh ich  o t h e r s  c o u l d  address  themse lves .  P o l l u t i o n  a b a t e n ~ e n t  p l a n s  have 

t r e a t e d  u rban  a reas  as s i m p l y  p o i n t  sou rces  o f  was te  w i t h  s o l u t i o n s  

based on  i n c r e a s e d  l e v e l s  o f  t r e a t m e n t  a t  e x i s t i n g  l o c a t i o n s .  On t h e  

o t h e r  hand, l o c a l  p l a n n i n g  has been focused f o r  t h e  mos t  p a r t  on  

l e a s t  c o s t  w a t e r  s u p p l y  and waste  d i s p o s a l  f a c i l i t i e s  f o r  i n d i v i d u a l  

c i t i e s  and t h e i r  c o t e r m i n u s  subu rbs .  None o f  t h e s e  mode ls  have con- 

s i d e r e d  emerg ing  u r b a n i z e d  areas ,  c o n s i s t i n g  o f  s e v e r a l  i n c o r p o r a t e d  

c i t i e s  and t h e i r  s a t e l l i t e  towns and u n i n c o r p o r a t e d  deve lopments  as 

an  i n t e r - d e p e n d e n t  demand sys tem t h r o u g h  wh ich  s u b s t a n t i a l  economies 

o f  s c a l e  may be a c h i e v e d  and whose g r o w t h  mus t  be g u i d e d  i n  such a  

manner t h a t  it does n o t  u n w i s e l y  consume e x i s t i n g  w a t e r  s u p p l i e s ,  

p r e s e n t  w a t e r  q u a l i t y  management p rob lems t h a t  a r e  beyond t h e  l i m i t s  

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

o f  f a c i l i t i e s  t h a t  may b o t h  damage t h e  e n v i r o n m e n t  and impose v e r y  

h i g h  c o s t s  t o  s o c i e t y .  The few e x p e r i m e n t s  t h a t  have been u n d e r t a k e n  

i n  p a r t i a l  r esponse  t o  l i m i t a t i o n s  i n  t h e  e x i s t i n g  p r o c e s s  have been 

u n d e r t a k e n  by agenc ies  who have no a u t h o r i t y  t o  a c t  i n d e p e n d e n t l y  and 

whose p l a n s  have n o t  been adopted as a  p a r t  o f  an o v e r a l l  w a t e r  

r e s o u r c e  p l a n  t h a t  wou ld  f o r m  t h e  b a s i s  f o r  e v a l u a t i n g  i n d i v i d u a l  

p r o j e c t s  as  t h e y  a r e  proposed by one o f  t h e  s e v e r a l  o r g a n i z a t i o n s  

who have t h e  a u t h o r i t y  t o  c o n s t r u c t  and o p e r a t e  f a c i l i t i e s  and 



undertake o t h e r  measures t o  improve upon o r  p reserve  t h e  e x i s t i n g  

s t a t e  o f  water  resources.  These observa t ions  and conc lus ions  s e t  t h e  

s tage  f o r  a  d i scuss ion  o f  r ecen t  o r g a n i z a t i o n a l  and p o l i c y  changes 

i n  Federal  and S t a t e  government t h a t  may c r e a t e  an i n s t i t u t i o n a l  

environment i n  which t h e  p l ann ing  process as o u t l i n e d  i n  subsequent 

chap te rs  o f  t h i s  r e p o r t  can be implemented. 



CHAPTER I I  

A  WATER RESOURCE PLANNING SYSTEM 

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

t h r o u g h  t h e  1960's as  d i s c u s s e d  i n  Chap te r  

l a n n i n g  i n  N o r t h  C a r o l  

I ,  t h e  c o n c l u s i o n  was 

I na 

drawn 

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

posa l  d e s i g n  have f o l  lowed seeming l y  d i s p a r a t e  and o f t e n  c o n f l i c t i n g  

models, n e i t h e r  o f  wh ich  has addressed emerg ing  u r b a n i z i n g  r e g i o n s  as 

i n t e r d e p e n d e n t  demand-supply systems f o r  wh ich  t h e r e  e x i s t s  s i g n i f i c a n t  

p rob lems and o p p o r t u n i t i e s  t o  deve lop ,  manage, and p r e s e r v e  r e l a t e d  

n a t u r a l  r e s o u r c e  systems w i t h i n  and upon wh ich  t h e s e  r e g i o n s  a r e  

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

p o l i c y  a t  t h e  S t a t e  and Federa l  l e v e l s  a r e  examined w i t h  r e s p e c t  t o  

t h e  o p p o r t u n i t i e s  t h e y  a f f o r d  t o  expand and i n t e g r a t e  t h e  t w o  models 

s o  as t o  make them more r e s p o n s i v e  t o  emerg ing  u rban  a r e a s .  B e f o r e  

d e v e l o p i n g  a  model t h a t  i s  c o n s i s t e n t  w i t h  t h e s e  i n s t i t u t i o n s  and 

p o l i c y ,  t h e  e v o l u t i o n  o f  p r i n c i p l e s  and programs i n  t h e  w a t e r  r e s o u r c e  

s e c t o r  a r e  examined t o  e s t a b l i s h  a  f ramework w i t h i n  wh ich  changes can 

be made. To  c a s u a l  o b s e r v e r s ,  and even t o  many e x p e r i e n c e d  p r a c t i t i o n e r s  

and s e r i o u s  s c h o l a r s ,  t h e  m y r i a d  o f  a g e n c i e s  and programs appear  t o  

have no d i s c e r n a b l e  s t r u c t u r e ;  f r o m  t h e i r  v i e w p o i n t ,  r e c e n t  a t t e m p t s  

. t o  make t h e  p r o c e s s  more r e s p o n s i v e  t o  u rban  needs r e p r e s e n t  s i m p l y  

a n o t h e r  a d d i t i o n  t o  an i n c o m p r e h e n s i b l e  pa tchwork .  No a t t e m p t  i s  made 

h e r e  t o  answer t h e  l a r g e r  q u e s t i o n s  wh ich  t h e s e  c r i t i c i s m s  r a i s e .  

T h i s  a n a l y s i s  s t a r t s  f r o m  a  v iew  o f  t h e  p l a n n i n g  sys tem as  an  i m p e r f e c t  

b u t  o r d e r l y  a r r a n g e d  dynamic communica t ions  ne twork ;  t h e  p roposed  



model seeks t o  imi2rove OF t h a t  ne twork  by s t r e n g t h e n i n g  communica t ions  

l i n k a g e s  among s e l e c t e d  nodes.  

NATIONAL WATER RESOURCE PLANNING 

The e a r l i e s t  w a t e r  r e s o u r c e  p l a n n i n g  e f f o r t s  a 

l e v e l  were addressed t o  n a v i g a t i o n  i n  t h e  E a s t  and 

West. I r v i n g  Fox (1964, p .  61) has n o t e d  t h a t  c a l l  

t t h e  n a t i o n a l  

i r r i g a t i o n  i n  t h e  

i n g  o f  t h e  Con- 

s t i t u t i o n a l  C o n v e n t i o n  was prompted by an argument o v e r  n a v i g a t i o n  

and t h a t  one o u t g r o w t h  o f  t h a t  i n t e r s t a t e  d i s p u t e  was t h e  Commerce 

C l a u s e  o f  t h e  C o n s t i t u t i o n .  The Federa l  Government f r o m  t h e  o u t s e t  

had a s t r o n g  v 

upon wh ich  t h e  

i n  wh ich  a s e r  

t o  l  i n k  n a t u r a  

s t e d  i n t e r e s t  i n  waterways as a t r a n s p o r t a t i o n  sys tem 

new n a t i o n  c o u l d  deve lop .  The G a l l a t i n  R e p o r t  o f  1808, 

es o f  No r th -Sou th  and East-West  c a n a l s  were proposed 

wa te rcou rses ,  i s  c i t e d  by many t o  be t h e  f i r s t  w a t e r  

r e s o u r c e  p l a n  o f  s i g n i f i c a n c e  i n  t h e  U.  S .  

A l t h o u g h  1824 t h e  Congress a u t h o r i z e d  t h e  Army Corps o f  Eng inee rs  

t o  make improvements i n  n a v i g a b l e  s t reams,  i t  was n o t  u n t i l  t h e  l a t t e r  

q u a r t e r  o f  t h e  n i n e t e e n t h  c e n t u r y  t h a t  t h e  Federa l  Government t o o k  

s t r o n g  i n i t i a t i v e s  i n  w a t e r  r e s o u r c e  deve lopments .  W i t h  t h e  e s t a b l i s h -  

ment o f  t h e  M i s s i s s i p p i  R i v e r  Commission i n  1870, f e d e r a l  i n f e r e s t s  i n  

f l o o d  p r o t e c t i o n  were c l e a r l y  e s t a b l i s h e d .  T h a t  was a l s o  t h e  p e r i o d  

d u r i n g  wh ich  many o f  t h e  p r  

were a r t i c u l a t e d .  I n  1878, 

r e p o r t  on deve lopment  o f  a r  

i n c i p l e s  o f  modern w a t e r  r e s o u r c e  p l a n n i n g  

M a j o r  John Wesley Powe l l  i ssued  h i s  famous 

i d  lands i n  t h e  West i n  wh ich  he advoca ted  

t h e  p r i n c i p l e  t h a t  l and  management be a s s o c i a t e d  w i t h  t h e  a v a i l a b i l i t y  

o f  w a t e r .  O the rs ,  namely F .  H .  Newel l  o f  t h e  U. S .  G e o l o g i c a l  Survey,  



G i f f o r d  P i n c h o t  o f  t h e  F o r e s t  S e r v i c e s ,  and W .  I .  McGee o f  t h e  

Department  o f  A g r i c u l t u r e ,  w i t h  C o n g r e s s i o n a l  s u p p o r t  f r o m  S e n a t o r  

Newlands o f  Nevada, began t o  espouse what  G i l b e r t  W h i t e  (1957 )  has 

r e f e r r e d  t o  as t h e  t h r e e  i deas  i n  w a t e r  r e s o u r c e  ~ l a n n i n g :  ( 1 )  b a s i n  

w ide p l a n n i n g ,  m u l t i - p u r p o s e  s t o r a g e s ,  and c o o r d i n a t e d  r e g i o n a l  de- 

ve lopment  o f  w a t e r  and r e l a t e d  l and  r e s o u r c e s  and economic a c t i v i t i e s .  

W i t h  t h e  s u p p o r t  o f  P r e s i d e n t  R o o s e v e l t ,  Sena to r  Newlands pushed t h e  

R e c l a m a t i o n  A c t  t h r o u g h  t h e  Congress i n  1902 i n  an  e f f o r t  t o  b r i n g  

a b o u t  r a t i o n a l  deve lopment  o f  i r r i g a t i o n  p r o j e c t s .  A d m i n i s t r a t i o n  o f  

t h a t  p rogram was i n i t i a l l y  ass igned  t o  t h e  U. S. G e o l o g i c a l  Survey  

b e f o r e  a  s e p a r a t e  agency, t h e  Bureau o f  Rec lamat ion ,  was e s t a b l i s h e d  

i n  1907. R o o s e v e l t  a l s o  e s t a b l i s h e d  t h e  I n l a n d  Waterways Commission 

i n  1907, a p p o i n t i n g  McGee, Newe l l ,  P i n c h o t ,  and Newlands, among o t h e r s ,  

t o  s e r v e  on  t h e  Commission.  The Commiss ion 's  p r e l i m i n a r y  r e p o r t  i n  

1908, i n  a d d i t i o n  t o  recommending a d o p t i o n  o f  t h e  above m e n t i o n e d  

p r i n c i p l e s ,  c a l l e d  f o r  t h e  c r e a t i o n  o f  a  permanent  waterways commission 

t o  p l a n  f o r  and recommend w a t e r  r e s o u r c e  deve lopments  and, upon Con- 

g r e s s i o n a l  a u t h o r i z a t i o n ,  t o  imp lement  t h o s e  p l a n s  t h r o u g h  e s t a b l i s h e d  

agenc ies  i n  c o o p e r a t i o n  w i t h  s t a t e s ,  m u n i c i p a l i t i e s ,  and o t h e r  

i n t e r e s t s  (See Water  Resources A c t i v i t i e s  i n  t h e  U n i t e d  S t a t e s ) .  

A l t h o u g h  t h e  waterways commiss ion  was neve r  a p p o i n t e d  ( i t  was 

a u t h o r i z e d  i n  1917 and a b o l i s h e d  by t h e  Federa l  Power A c t  o f  1920), 

t h e  p r i n c i p l e s  o u t l i n e d  i n  t h e  r e p o r t  o f  t h e  I n l a n d  Waterways Com- 

m i s s i o n  began t o  b e a r  f r u i t  i n  p r o j e c t s  deve loped i n  t h e  1920 's  and 

3 0 ' s  and were adop ted  i n  p a r t  by t h e  Federa l  Power Commission.  The 



' 3 0 8  Repor ts '  au tho r i zed  i n  1927 and d iscussed i n  Chapter I  embodied 

much o f  t h a t  t h i n k i n g .  Those r e p o r t s  were based on t h e  premise t h a t  

ma jo r  c o n t r o l  works should  be designed t o  maximize economic e f f i c i e n c y  

b e n e f i t s  f o r  t h e  bas in  as a  whole, and t hey  recognized t h e  e f f i c i e n c i e s  

o f  mu l t i pu rpose  p r o j e c t s .  Few o f  those  r e p o r t s ,  however, adequate ly  

addressed t h e  r e l a t i o n s h i p s  between water  and land resource  u t i l  i z a i i o n  

no r  between resource u t i l i z a t i o n  o f  r eg iona l  economic a c t i v i t i e s .  

Economic analyses were made p r i m a r i l y  f o r  t h e  purpose o f  e s t i m a t i n g  

market  demands f o r  system ou tpu t s .  TVA, au tho r i zed  i n  1933 on t h e  

bas i s  o f  t h e  '308 '  r e p o r t  on t h e  Tennessee R i v e r  Basin, p robab ly  

represen ts  t h e  f u l l e s t  r e a l i z a t i o n  o f  Wh i t e ' s  p r i n c i p l e s  y e t  exper ienced.  

By t h e  1950's thsse  concepts o f  r i v e r  bas in  p l ann ing  and develop- 

ment were w e l l  e s t a b l i s h e d  i n  agency p r a c t i c e .  Du r i ng  t h a t  decade 

s i g n i f i c a n t  e f f o r t s  were made t o  b r i n s  more rigorou:, methods t o  hear 

on economic analyses.  P r e s i d e n t i a l  commissions  an^ academic scho la rs  

a l i k e  t ook  cons ide rab le  i n t e r e s t  i n  t h e  theory  and n r a c t i c e  o f  economic 

analyses o f  r i v e r  bas in  systems. ! n  1950 t h e  r s d e r a l  'qtera5;ency 

Committee on Water Resourc,es pub l i shed  ;ts l a r A m a r k  r e p o r t  on economic 

analyses o f  proposed p r o j e c t s ,  a docurnent covrnoniy r e f e r r e d  t o  a s  t h e  

"Green Bookv (Proposes - - P r a c t i c e s  f o r  Economic. Analysi ;  o f  R i v e r  Bas in  .---- ---- 

P r o j e c t s ) .  

When t h e  srna l 1 wa-t~rshc::i p roy rar;~ was r:s i i:b l i sh<:r! i n  1954 w i t h  t h e  

passage o f  Pub l  i c Law 566, t h e  r o l e  o f  z g r i c u  l tur-c T n w?ter- resource  



subs d i e s  t o  f a r m e r s  f o r  t h e  pu rpose  o f  e r o s i o n  c o n t r o l  o n  a g r i c u l t u r a l  

lands,  and f o r  p h y s i c a l  and c o n s t i  t u t i o n a l  reasons  t h e  p rog ram has 

been c l o s e l y  a s s o c i a t e d  w i t h  w a t e r  r e s o u r c e  deve lopments  o n  s m a l l  

watersheds.  As n o t e d  by Morgan ( p  . 231, "watershed i s  a  word t h a t  

r u n s  l  i ke  a  s i  l v e r  t h r e a d  t h r o u g h  t h e  h i  s t o r y  o f  t h e  SCS." Congress iona I  

a u t h o r i z a t i o n  o f  t h e  s e r v i c e  embraced t h e  c o n c e p t  t h a t  l a n d  and w a t e r  

use a r e  i n s e p a r a b l e ;  a  y e a r  l a t e r ,  Sena to r  C a r l  Hayden o f  A r i z o n a  

s t r o n g l y  s u p p o r t e d  t h e  Depar tment  o f  A g r i c u l t u r e  as one o f  t h e  au tho -  

r i z e d  agenc ies  t o  conduc t  f l o o d  c o n t r o l  s u r v e y s  under  t h e  F l o o d  C o n t r o l  

A c t  o f  1936. However, t h e  hopes o f  many Congressmen t h a t  t h e  SCS 

would deve lop  a  l a r g e  s c a l e  program o f  f l o o d  c o n t r o l  o n  u p l a n d  t r i b u -  

t a r i e s  o f  m a j o r  r i v e r s  t o  complement downstream works by  t h e  Corps o f  

Eng inee rs  was n o t  r e a l i z e d  u n t i l  a f t e r  passage o f  P u b l i c  Law 566.  The 

watershed program a u t h o r i z e d  under  t h a t  law had i t s  many c r i t i c s  who 

p o i n t e d  t o  t h e  f a c t  t h a t  among o t h e r  t h i n g s  it was 

l i m i t e d  t o  sub -bas in  a r e a l  u n i t s ,  b o t h  concep ts  be 

f l i c t  w i t h  accep ted  p r i n c i p l e s  o f  w a t e r  r e s o u r c e  p  

p roponen ts  argued t h a t  ". . . t h e  Corps o f  Eng inee rs  

s i n g l e  purpose,  and 

i n g  qn  d i r e c t  con- 

l a n n i n g .  B u t  i t s  

was n o t  i n t e r e s t e d  

l y  s m a l l  p r o j e c t s  i m p o r t a n t  t o  t h e  s m a l l e r  u r b a n  c e n t e r s  

t h e  Corps had no e x p e r i e n c e  wh ich  q u a l i f i e d  it t o  dea l  

l t u r a l  phases o f  f l o o d  c o n t r o l "  (Morgan, p .  181 ) .  The 

p r a c t i c e  o f  r i v e r  b a s i n  p l a n n i n g  w i t h  i t s  f o c u s  on  l a r g e  s c a l e  deve lop-  

i n  t h e  r e l a t i v e  

and, c e r t a i n l y ,  

w i t h  t h e  a g r i c u  

ment works had f a i l e d  t o  be r e s p o n s i v e  t o  l o c a l  i n t e r e s t s  o n  smal l e r  

watersheds.  W h i l e  t h e  program o f  SCS was o r i g i n a l  l y  c o n c e i v e d  as 

b e i n g  complementary t o  r i v e r  b a s i n  p l a n n i n g  by t h e  Corps,  subsequen t  



amendments :o P u b l i c  Law 566 have removed some o f  t h e  r e s t r i c t i o n s  

p l a c e d  o n  t h e  s c a l e  o f  p r o j e c t s  and scope o f  purposes se rved  by SCS 

programs,  W h i l e  t h e s e  amendments have b r o u g h t  SCS programs i n  l e s s  

c o n f l i c t  w i t h  accep ted  p r i n c i p l e s  o f  w a t e r  r e s o u r c e  p l a n n i n g ,  t h e y  

have reduced t h e  complementary o f  SCS and Corps p l a n n i n g  a c t i v i t i e s  

and b r o u g h t  t h e s e  t w o  agenc ies  i n t o  more c o m p e t i t i v e  r o l e s ,  t h e  SCS 

g e n e r a l l y  f a v o r  

p roposed by t h e  

e a r l y  6 0 ' s  i s  a  

P a r t i a l  l y  

ng s m a l l  dam a l t e r n a t i v e s  t o  l a r g e  s c a l e  a l t e r n a t i v e s  

Corps .  C o n t r o v e r s y  o v e r  t h e  New Hope R e s e r v o i r  i n  t h e  

c l a s s i c  i l l u s t r a t i o n  o f  t h i s  c o n f l i c t .  

n  response t o  t h i s  and o t h e r  i n t e r - a g e n c y  r i v a l r i e s ,  

t h e  Senate  Se lec- t  Commit tee o f  Water Resources was c r m t e d  i n  1959. 

The r e p o r t  of  t h a t  commi t tee ,  s u b m i t t e d  i n  1961, was endorsed by 

P r e s i d e n t  Kennedy and formed t h e  b a s i s  f o r  two  s i g n i f i c a n t  p i e c e s  o f  

l e g i s l a t i o n .  Passage o f  t h e  Water  Resources Resedrch A c t  i n  1904 and 

t h e  Water  Resources P l a n n i n g  A c t  o f  1965 embodies mosT o f  t h e  recom- 

menda t i ons  o f  t h e  S e l e c t  commi t tee ,  i n c l u d i n g :  ( 1 )  ma in tendnce  o f  

upda ted  comprehens ive  p l a n s  i n  a l l  r i v e r  b a s i n s ,  (2) e s t a b l i s h m e n t  o f  

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

i n  each S t a t e ,  ( 3 )  f e d e r a l  a i d  t o  S t a t e s  f o r  w a t e r  r e s o u r c e  p l a n n i n g ,  

and (4) c r e a t i o n  o f  t h e  Water Resources C o u r , c i l ,  a c a b i n e t - l e v e l  agency 

t o  c o o r d i n a t e  w a t e r  programs i n  t h e  s e v e r a l  depa r tmen ts .  The execu- 

t i v e  b ranch  a l s o  r e v i s e d  t h e  p l a n n i n g  g u i d e s  and c r i t e r i a  as g i v e n  i n  

t h e  Green Book, t h e  new document b e i n g  p u b l i s h e d  i n  1962 as  Senate  

Document 97 o f  t h e  8 7 t h  Congress.  



The 1960's a l s o  w i t n e s s e d  t h e  r i s e  t o  n a t  o n a l  i n t e r e s t  p rob lems 

o f  w a t e r  and a i r  p o l l u t i o n  c o n t r o l ,  and more b r o a d l y ,  t h e  p rob lems  o f  

p r o t e c t i n g  and enhanc ing  e n v i r o n m e n t a l  q u a l t i y .  These i s s u e s  a r e  n o t  

new. I n  1886, f o l  l o w i n g  u n i m p r e s s i v e  per fo rmances by l o c a l  government, 

t h e  Massachuse t t s  l e g i s l a t u r e  passed an a c t  t o  p r o t e c t  t h e  p u r i t y  o f  

i n l a n d  w a t e r ,  an a c t  wh ich  Gordon F a i r  has r e f e r r e d  t o  as a  " c h a r t e r  

o f  s a n i t a r y  e n g i n e e r i n g  i n  t h e  U n i t e d  S t a t e s "  ( F a i r ,  1964, p .  2 ) .  

O t h e r  S t a t e s  f o l l o w e d  w i t h  s i m i l a r  laws, a l t h o u g h ,  as n o t e d  e a r l i e r ,  

t h e  f i r s t  s i g n i f i c a n t  p o l l u t i o n  c o n t r o l  l e g i s l a t i o n  i n  N o r t h  C a r o l i n a  

was n o t  passed u n t i l  1951 (Heath ,  1968, p .  4 ) .  T h i s  p a t t e r n  o f  s t a t e  

l e g i s l a t i o n  and a d m i n i s t r a t i o n  formed t h e  b a s i s  o f  p o l l u t i o n  c o n t r o l  

i n  t h e  U .  S. i n  t h e  501s ,  t h e  f i r s t  n a t i o n a l  l e g i s l a t i o n  coming i n  1948 

i n  t h e  f o r m  o f  r e i n f o r c e m e n t  o f  S t a t e  programs and a  l o a n  f u n d  t h a t  was 

neve r  funded.  A f t e r  a  p e r i o d  o f  s p o t t y  and uneven r e c o r d  by s t a t e  

government,  t h e  Water  Qua1 i t y  A c t  o f  1965 and t h e  C l e a n  Waters  Resto-  

r a t i o n  A c t  o f  1966 c l e a r l y  e s t a b l i s h e d  f e d e r a l  l e a d e r s h i p  i n  t h e  f i e l d .  

The 1965 A c t  c r e a t e d  t h e  Federa l  Water P o l l u t i o n  C o n t r o l  A d m i n i s t r a t i o n  

(FWPCA) i n  t h e  Depar tment  o f  I n t e r i o r ,  a s s i g n e d  t o  it many o f  t h e  

r e s p o n s i b i l i t i e s  p r e v i o u s l y  d e l e g a t e d  t o  t h e  U .  S .  P u b l i c  H e a l t h  Se rv i ce ,  

and gave t o  t h e  S e c r e t a r y  o f  t h e  I n t e r i o r  s u b s t a n t i a l  a u t h o r i f y  i n  t h e  

p rocesses  o f  s e t t i n g  and e n f o r c i n g  w a t e r  q u a l i t y  s t a n d a r d s .  The change 

f r o m  t h e  P u b l i c  H e a l t h  S e r v i c e  t o  t h e  Depar tment  o f  t h e  I n t e r i o r ,  

accompanied by s i m i l a r  changes i n  s e v e r a l  s t e t e s ,  r e f l e c t e d  a  n a t i o n a l  

s h i f t  i n  c o n c e r n  o v e r  w a t e r  p o l l u t i o n  f rom h e a l t h  t o  e n v i r o n m e n t a l  

qua1 i t y .  



B u t  FWPCA was s + o r +  l i v e d .  Among o t i i e r  p r o v i s i o n s ,  t h e  N a t e r  

Qua l i t y  

Federa  1 

z a t  i ona 

m i  t t e d  

p l a n  es  

Improvet~.:nt A c t  of I 970  chanscd -1-i.e name af t h e  agency t o  t h e  

Water Q u a l i t y  A d m i n i s t r a t i o n ,  b u t  3 more s i g n i f i c a n t  o r g a n i -  

I  change came w i t h  t h e  P r e s i d e n t ' s  r e o r g a n i z a t i o n  p l a n  sub- 

i n  J u l y  1970 and approved by Congress i n  December 1970. T h a t  

t a b l i s h e d  t h e  Env i ronmen ta l  P r o t e c t i o n  Agency (EPA) as a  l i n e  

agency wh ich  c o n s o l i d a t e d  t h e  m a j o r  f e d e r a l  programs d e a l i n g  w i t h  a i r  

p o l l u t i o n ,  w a t e r  ~ o l l u t i o n ,  s o l i d  waste  d i s p o s a l ,  p e s t i c i d e s  r e g u l a t i o n ,  

and e n v i r o n m e n t a l  r a d i a t i o n .  I t  f o l l o w e d  q u i c k l y  upon enactment  o f  t h e  

N a t i o n a l  E n v i r o ~ m e n t a l  P o l i c y  A c t  o f  1969 (NEPA) wh ich  e n u n c i a t e d  t h e  

p o l i c y  T h a t  env i ronmen ta l  q u a l i t y ,  i t s  p r o t e c t i o n  and enhancement, i s  

t o  be one o f  t h e  fundamental  o b j e c t i v e s  t o  be c o n s i d e r e d  i n  f e d e r a l  

dec i s i on-maki ng . EPA was ass  i gnsd respons  i b  i l  i t  i es  i n w a t e r  qua 1 i t y  

management t h a t  i n c l u d e d  resea rch ,  m o n i t o r i n g ,  p l a n n i n g  and a d m i n i s t r a -  

t i o n  o f  t h e  waste  t r e a t m e n t  g r a n t  program which i n  1972 amounted t o  

$1.65 b i l l i o n  !See Env i ronmen t  G u d l i t y ,  1970 and 1971) .  

O t h e r  program.; o f  f e d e r a l  i n v e s t r i e n t  2nd a s s i s i a n c e  t h a t  a r e  o f  

s i g n i f i c a n c e  i n  wa te r  r e s o u r c e  p i a n n i y  i n c l u d e  t h e  r u r a l  w a t e r  and 

waste  d i s p o s a l  g r a n t  program o f  t h e  Yarrviers Hnmc A a r n i n i s t r a t i o n ,  USDA, 

g r a n t s  f o r  p u b l i c  works  i n  e c o n o m i c a l l y  depressed a reas ,  a  program 

a d m i n i s t e r e d  by t h e  Economic neve looment  A d m i n i s t r a t i o n  o f  t h e  Depar t -  

ment  o f  Commerce, and t h e  b a s i c  wa te r  ~ 2 n d  5ewcr f a c i l i t i e s  program 

o f  t h e  Commun i t y  Resources Deve l opment Adn i n i s  tr<?t i on o f  t h e  Depar tment  

o f  Hous ing  and Urban Development.  I n  a d d i t i o n  t o  i -hese c o n s t i - u c t i o n  

g r a n t s  programs, t h e r e  a r e  s e v e r a l  p l a n n i n g  a s s i s t a n c c  programs, 

i n c l u d i n g  funds  ;ram I h e  f iepartmen+ o f  Hcus ing  and IUrban Development 

and EPA. 



Thus, i n  t h e  E a s t e r n  U. S .  w a t e r  r e s o u r c e  s e c t o r  t h e  F e d e r a l  

government has i n i t i a t e d  programs o f  p l a n n i n g ,  t e c h n i c a l  a s s i s t a n c e ,  

cash s u b s i d i e s ,  and d i r e c t  i n v e s t m e n t  o f  f e d e r a l  f unds  t h r o u g h  f o u r  

c a b i n e t  l e v e l  depa r tmen ts  (Defense,  HUD, Commerce, and A g r i c u l t u r e )  

and EPA. W h i l e  t h e  Water Resources C o u n c i l  i s  cha rged  w i t h  t h e  r e -  

s p o n s i b i l i t y  t o  deve lop  u n i f o r m i l y  a p p l i c a b l e  g u i d e l i n e s  f o r  f e d e r a l  

and f e d e r a l l y - a s s i s t e d  w a t e r  p r o j e c t s  and t o  c o o r d i n a t e  a c t i v i t i e s  o f  

t h e  s e v e r a l  agenc ies  a t  t h e  h i g h e s t  l e v e l ,  u n t i l  r e c e n t l y  no  mechanism 

e x i s t e d  f o r  c o o r d i n a t i o n  o f  t h e s e  programs a t  t h e  f i e l d  l e v e l .  Water 

resou rces ,  w h i l e  o f  s i g n i f i c a n c e ,  was n o t  t h e  p r i n c i p a l  p r o b l e m  o f  

conce rn  i n  t h e  deve lopment  o f  t h e s e  new mechanisms; t h e y  were  c r e a t e d  

p r i m a r i l y  i n  response t o  conce rns  f o r  hous ing ,  u rban  redeve lopmen t ,  

t r a n s p o r f a t i o n ,  and r e l a t e d  prob lems t h a t  have been a g g r e v a t e d  by 

u r b a n i z a t i o n  i n  t h e  U n i t e d  S t a t e s .  

I n  h i s  r e p o r t  t o  a  subcommi t tee  o f  P r e s i d e n t  E i s e n h o w e r ' s  A d v i s o r y  

Commit tee on  Government Hous ing  P o l i c i e s  and Programs i n  1953, R o b e r t  

M i t c h e l l ,  P r o f e s s o r  o f  C i t y  P l a n n i n g  a t  t h e  U n i v e r s i t y  o f  P e n n s y l v a n i a ,  

no ted  t h a t  mos t  Amer icans had f a i l e d  t o  r e c o g n i z e  t h a t  r e a l  c i t i e s  a r e  

i n  f a c t  e n t i r e  m e t r o p o l i t a n  areas ,  t h a t  " c e n t r a l  c i t i e s  and subu rbs  

a r e  i n t e r d e p e n d e n t  and c a n n o t  s u r v i v e  i n  t h e  p r e s e n t  gove rnmen ta l  and 

p h y s i c a l  chaos' '  ( as  quo ted  i n  S c o t t ,  p .  4 9 7 ) .  He c a l l e d  f o r  r e g i o n a l  

a g e n c i e s  t h a t  wou ld  l e a v e  as much l o c a l  d e t e r m i n a t i o n  as p o s s i b l e  t o  

s m a l l  communi t ies  w i t h i n  t h e  r e g i o n ,  and y e t  p r o v i d e  o n  a  r e g i o n a l  

b a s i s  t h o s e  s e r v i c e s  wh ich  wou ld  be mos t  e f f e c t i v e l y  s e r v e d  a t  t h a t  

s c a l e .  The g e n e r a l  r e p o r t  o f  t h a t  commi t tee  formed t h e  b a s i s  f o r  t h e  



Hous ing A c t  o f  1954 ~ j h i c h ,  arnnng i t s  (>+her p r o v i s i o n s ,  r e q u i r e d  

l o c a l  i l - i e s  t o  p l ~ t  i t 1 1 0  c f l e c i  a  ' ~ \ i ~ : - i i a b i e  progrsm"  r i c t  o n l y  f o r  t h e  

r e h a b i i i t a t i o n  o f  s lum a reas  b u t  a  g e n e r a l  p l a n  f o r  t h e  l o c a l i t y  as 

a  who le .  To a s s i s t  ' o c a l i t i e s  i n  t h e  p repa r -a t i o r i  o f  t h o s e  p l a n s  t h e  

a c t  e s t a b l i s h e d  a  program o f  f i n a n c i a l  a s s i s t a n c e  under  S e c t i o n  701, 

and hence t h e  p r - q r a n i  has been p o p u l a r l y  r e f e r r e d  t o  as  t h e  ''701 

program. '' 

M i t c h e l  i ' s  c a l  l  f o r  a  t w o - t i e r  r e g i o n a l  approach was n o t  r e a l i z e d  

i n  t h e  a c t ,  and d l  t hough  t h e  "'701 '' p rogram was expan~ jed  s e v e r a l  t i m e s  

t h r o u g h  amendments i n  t h e  l a t e  I 5 0 ' s  and e a r l y  ' 6 0 ' s ,  i t  was n o t  u n t i l  

t h e  l a t e  ' 6 0 ' s  t h a t  l e g i s l a i - i o n  was en8c ted  t o  e x t e n d  l o c a l  p l a n n i n g  

a c t i v i t i e s  t o  t h o  r e g i o n ~ l  s c a l e .  r b g u l o f ,  i n  h i s  r ~ c e n t  r e v i e w  o f  

t h e  e v o l u t i o n  and e x p e r i e n c s s  o f  m e t r o p o l i t a n  C o u n c i l s  o f  Governments, 

c i t e d  t h e  D e m o n r t r a t i o n  C y t i e s  and M e t r o p o l i t a n  Development A c t  o f  1966 

and I  n t e r g o v e r m e n t a  i Coopsr a t  i  on  A c t  c '  I$;? a. the two mos t  i  mpor t -an t  

p i e c e s  o f  l e g i s l a t i o n  fo r  s t r e n g t h e n i n s  t h e  r a p a c i t y  o f  government  t o  

respond t o  r e g l o n a l  p rob lems t h a t  t r a n ~ c e r ~ d  +he j u r i ~ d i c t i o n  o f  any 

one l o c a l  g o v o r n r v n t  w i t h i n  t t t e  r e g i o n  TO r r._ro/vr3. He c i  t o s  S e c t i o r  

204 o f  t h e  1966 A c t  t h a t  s p e c i f i e s  t h a t  a p p l i c d t i o n s  f o r  f e d e r a l  loans  

and g r a n t s  i n  a  v a r i e t y  o f  f u n c t i o n a l  a reas  must  be s u b m i t t e d  f o r  

r e v i e w  t o  any a rea -w ide  agency wh ich  i \  desigr ,d+cd t o  p e r f o r m  me t ro -  

p o l i t a n  o r  r e g i o n c > \  p l a n r , i n g  f o r  t h e  a r c a  w i t h i n  wn ic?  a s s i s t a n c e  i s  

r e q u e s t e d .  Application mus t  be accompanisd by comments o f    he r e v i e w  

agenc i es . He quo bes f i-cm T i  t l  e  ! V c f  t-ie 1 r ~ t e r ~ ~ o v e r n m e n t a  l  C o o p e r a t i o n  

A c t  o t  1966 as f o l ; o w s :  



t h e  P r e s i d e n t  s h a l l  . . .  e s t a b l i s h  r u l e s  and r e g u l a t i o n s  
g o v e r n i n g  t h e  f o r m u l a t i o n ,  e v a l u a t i o n ,  and r e v i e w  
o f  f e d e r a l  programs and p r o j e c t s  h a v i n g  a  s i g n i f i c a n t  
impac t  on  a r e a  and community deve lopment  . .. A l l  
v i e w p o i n t s - - n a t i o n a l ,  r e g i o n a l ,  s t a t e ,  and l o c a l - -  
s h a l l ,  t o  t h e  e x t e n t  p o s s i b l e ,  be f u l l y  c o n s i d e r e d  
and t a k e n  i n t o  a c c o u n t  i n  p l a n n i n g  f e d e r a l  o r  
f e d e r a l l y  a s s i s t e d  deve lopment  programs and p r o j e c t s  ... 
To t h e  maximum e x t e n t  p o s s i b l e ,  c o n s i s t e n t  w i t h  
n a t i o n a l  o b j e c t i v e s ,  a l l  f e d e r a l  a i d  f o r  deve lopment  
purposes s h a l l  be c o n s i s t e n t  w i t h  and f u r t h e r  t h e  
o b j e c t i v e s  o f  s t a t e ,  r e g i o n a l  and l o c a l  comprehens ive  
p l a n n i n g .  

I n  accordance w i t h  t h e  d i r e  

o f  Management and Budget  i ssued  

s t i m u l a t e  t h e  e s t a b l i s h m e n t  o f  a  

p o l  i t a n  p l a n n i n g  and deve lopment  

o f  t h a t  C i r c u l a r  a r e :  

c t i v e s  o f  t h i s  l a t t e r  a c t ,  

i t s  C i r c u l a r  A-95 i n  J u l y  

ne twork  o f  S t a t e ,  r e g i o n a  

c l e a r i n g h o u s e s .  Some o f  

t h e  O f f  i c e  

I and me t ro -  

t h e  p r o v i s i o n s  

I )  f e d e r a l  a g e n c i e s  w i t h  r e s p o n s i b i l  i t y  f o r  p l a n n i n g  and 

c o n s t r u c t i n g  f e d e r a l  p r o j e c t s  ( e . g .  a  dam) mus t  e s t a b l i s h  

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

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

a t  an e a r l y  s t a g e  o f  p r o j e c t  p l a n n i n g  o v e r  r e l a t i o n s h i p s  

t o  S t a t e ,  r e g i o n a l ,  o r  l o c a l  p l a n s  and programs; 

2) t h e y  ( t h e  f e d e r a l  a g e n c i e s )  mus t  a s s u r e  t h a t  t h e i r  p l a n s  

o r  p r o j e c t s  a r e  c o m p a t i b l e  w i t h  S t a t e ,  r e g i o n a l ,  and l o c a l  

p l a n s  and programs; 

3 )  a p p l i c a n t s  f o r  many f e d e r a l  g r a n t  programs mus t  n o t i f y  S t a t e ,  

r e g i o n a l ,  and /o r  m e t r o p o l i t a n  c l e a r i n g h o u s e s  o f  t h e i r  i n t e n t  

t o  a p p l y ,  and t h e  c l e a r i n g h o u s e s  may t h e n  a t t a c h  comments 

t o  t h e  a p p l i c a t i o n ;  



4 )  g o v e r n o r s  a r e  encouraged t o  d e s i g n a t e  s u b - s t a t e ,  i .e.,  

r e g i o n a l ,  p l a n n i n g  d i s t r i c t s  t o  p r o v i d e  a  c o n s i s t e n t  

g e o g r a p h i c  base f o r  t h e  c o o r d i n a t i o n  o f  f e d e r a l ,  s t a t e ,  

and l o c a l  programs; 

5) f e d e r a l  agenc ies  must  n o t i f y  S t a t e s  o f  any f e d e r a l  g r a n t  

awarded w i t h i n  t h e  S t a t e  i f  t h e  Governor  so  r e q u e s t s  

( t h i s  p r o v i s i o n  was added i n  a   elated document, C i r c u l a r  

NO. A-98, OMB) .  

P u r s u a n t  t o  t h e s e  and o t h e r  C o n g r e s s i o n a l  d i r e c t i v e s ,  MUD, FWQA 

and i t s  successo r ,  EPA, as w e l l  as o t h e r  Federa l  agenc ies ,  have 

e s t a b l i s h e d  a r e a w i d e  and s t a t e  p l a n n i n g  r e q u i r e m e n t s  as p r e c o n d i t i o n s  

f o r  f e d e r a l  g r a n t s .  I n  J u l y  1970, FWQA i ssued  r e g u l a t i o n s  t h a t  s a i d  

i n  e f f e c t  t h a t  no c o n s t r u c t i o n  g r a n t  wou ld  be made u n l e s s  t h e  p r o j e c t  

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

by s t a t e  o r  i n t e r s t a t e  agenc ies  and a  m e t r o p o l i t a n  o r  r e g i o n a l  p l a n  

t h a t  had been approved by t h e  s t a t e  o r  i n t e r s t a t e  agency ( F e d e r a l  

R e g i s t e r ,  V o l .  35, No. 128, J u l y  2, 1970).  S i m i l a r  p r o v i s i o n s  have 

been s e t  f o r t h  by HUD i n  i t s  g u i d e l i n e s  f o r  comprehensive p l a n n i n g  

a s s i s t a n c e  under  t h e  701 program (see  f o r  example C i r c u l a r  No. MPD 

6415.2A, HUD, J u l y  1970).  I n  f a c t ,  an  agreement was reached between 

t h e  two  agenc ies  t o  t h e  e f f e c t  t h a t  " m e t r o p o l i t a n  a reas  and r e g i o n s  

a r e  t o  be d e s i g n a t e d  by t h e  s t a t e s  and c o n c u r r e d  i n  j o i n t l y  by HUD 

and EPA" ( G u i d e l i n e s  f o r  Water Q u a l i t y  P l a n n i n g ,  p .  2 ) .  These r e -  

q u i r e m e n t s  a r e  r e s t a t e d  i n  t h e  F e d e r a l  Water  P o l l u t i o n  C o n t r o l  A c t  

Amendments o f  1972. 



C a r o l  

shown 

STATE RESPONSES AND INITIATIVES 

I n  response t o  t h e s e  f e d e r a l  i n i t i a t i v e s ,  t h e  Governo r  o f  N o r t h  

i n a  e s t a b l i s h e d  a  p a t t e r n  o f  m u l t i - c o u n t y  p l a n n i n g  d i s t r i c t s  as 

i n  F i g u r e  7  i n  May 1970. Two o f  t h e s e  d i s t r i c t s  c o v e r  t h e  area 

o f  i n t e r e s t  i n  t h i s  s t u d y ,  Reg ion  G, an e l e v e n  c o u n t y  d i s t r i c t  c e n t e r e d  

on t h e  P iedmont  T r i a d ,  and Reg ion J ,  a  s i x - c o u n t y  d i s t r i c t  h a v i n g  t h e  

Research T r i a n g l e  as i t s  n u c l e u s .  The s t a t e  i s  r e q u i r e d  t o  d e s i g n a t e  

i n  each r e g i o n  some agency t o  be r e s p o n s i b l e  f o r  a rea-wide p l a n n i n g  and 

t o  f u l f i l l  r e q u i r e m e n t s  o f  t h e  A-95 r e v i e w  p r o c e s s .  

I n  Reg ion G, t h e  d e s i g n a t e d  agency i s  t h e  P iedmont  T r i a d  C o u n c i l  

o f  Governments (PTCOG), an o r g a n i z a t i o n  e s t a b l i s h e d  under  a u t h o r i t y  by 

t h e  S t a t e  i n  1968 and b u i l t  upon t h e  T r i a d  Commit tees fo rmed i n  1960 by 

Winston-Salem, H i g h  P o i n t ,  Greensboro  and F o r s y t h  and Gui  l f o r d  Coun ty .  

I t  has u n d e r t a k e n  r e g i o n a l  p l a n n i n g  i n  s e v e r a l  f u n c t i o n a l  a r e a s ,  

i n c l u d i n g  a  w a t e r  and sewer s tudy ,  b e i n g  conduc ted  under  c o n t r a c t  t o  

Camp, D r e s s e r  and McKee E n g i n e e r s .  W h i l e  o n l y  f o u r  c o u n t i e s  a r e  

p r e s e n t l y  members o f  PTCOG, a l l  e l e v e n  c o u n t i e s  i n  t h e  d i s t r i c t  a r e  

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

A l t h o u g h  t h e  m o t i v a t i o n s  f o r  e n c o u r a g i n g  r e g i o n a l  p l a n n i n g  and 

deve lopment  o f  w a t e r  and sewerage works were t h e  same i n  f e d e r a l  and 

s t a t e  l e g i s l a t i o n ,  r e c e n t  enactments  by t h e  s t a t e  t o  encou rage  r e g i o n a l i -  

z a t i o n  were i n i t i a t e d  p r i m a r i l y  f r o m  w i t h i n  t h e  s t a t e .  I n  h i s  r e v i e w  

o f  w a t e r  l e g i s l a t i o n  by t h e  Genera l  Assembly o f  N o r t h  C a r o l i n a ,  Wicker 

(1971)  c i t e s  t h r e e  a c t s  o f  p a r t i c u l a r  s i g n i f i c a n c e  he re ,  t h e  Reg iona l  

Water Supp ly  P l a n n i n g  Ac t ,  t h e  R e g i o n a l  Sewerage D i s p o s a l  P l a n n i n g  Act ,  





and t h e  C lean  Water Bond A c t .  The f i r s t  two  o f  t h e s e  a c t s  a r e  

s i m i l a r ,  d e f i n i n g  t h e  s t a t e ' s  r o l e  as one o f  p l a n n i n g  and c o o r d i -  

n a t i o n  " t o  make p o s s i b l e  t h e  most  e f f i c i e n t  use  o f  w a t e r  r e s o u r c e s  

and t o  h e l p  r e a l i z e  economics o f  s c a l e  i n  w a t e r  s u p p l y . "  The O f f i c e  

o f  Water and A i r  Resources (OWAR) and t h e  S t a t e  Board  o f  H e a l t h  were 

ass igned  r e s p o n s i b i l i t i e s  f o r  i d e n t i f y i n g  s u i t a b l e  r e g i o n a l  systems, 

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

p l a n n i n g  agenc ies ,  and r e v i e w i n g  p l a n s  p r e p a r e d  by o t h e r s .  Modest  

sums o f  money were a p p r o p r i a t e d  t o  implement t h e s e  a c t i v i t i e s .  

The C l e a n  Water Bond A c t  was p a r t i c u l a r l y  i m p o r t a n t  because f o r  

t h e  f i r s t  t i m e  i t  e s t a b l i s h e d  g e n e r a l  s t a t e  a i d  f o r  c o n s t r u c t i n g  wa te r  

s u p p l y  and waste  d i s p o s a l  f a c i l i t i e s .  I t  was approved by t h e  e l e c t o r a t e  

i n  May 1972, and p r o v i d e s  s t a t e  m a t c h i n g  money f o r  f e d e r a l  g r a n t  p r o -  

grams, s t a t e  a i d  f o r  o t h e r  f a c i l i t i e s ,  and a d m i n i s t r a t i v e  expenses.  

Thus, w i t h i n  a  r e l a t i v e l y  s h o r t  p e r i o d  o f  t i m e ,  new i n s t i t u t i o n s  

and p o l i c i e s  as s e t  f o r t h  by t h e  Federa l  and S t a t e  governments  have 

been e s t a b l i s h e d  i n  an e f f o r t  t o  r e s o l v e  prob lems and c a p i t a l i z e  on  

t h e  o p p o r t u n i t i e s  o f  u rban  a r e a s .  D e s p i t e  t h e  f a c t  t h a t  p l a n n i n g  

r e q u i r e m e n t s  as w r i t t e n  by HUD and EPA can be i n t e r p r e t e d  w i t h i n  t h e  

nar row c o n t e x t s  o f  t h e  g r a n t - i n - a i d  programs a d m i n i s t e r e d  by t h o s e  

agenc ies ,  t h e  i n s t i t u t i o n a l  s t r u c t u r e  as i t  has e v o l v e d  f r o m  t h e s e  

and o t h e r  l e g i s l a t i v e  i n i t i a t i v e s ,  may p r o v i d e  an e n v i r o n m e n t  i n  

which more comprehens ive  a d a p t a t i o n s  t o  t h e  w a t e r  p l a n n i n g  p rocess  

can t a k e  p l a c e .  However, t h e  t r a n s f o r m a t i o n  o f  i n s t i t u t i o n a l  and 

p o l i c y  changes i n t o  changes a t  t h e  f i e l d  l e v e l  depends upon a t  l e a s t  



th t -se  i n t e  - r e  l ntb-d f a c t o r s  : ( i ) t h e  e x i  s i e n c c  oil s <:;ode l  or- t h e o r y  

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

and i n t e g r a t e s  r e g i r n s l  p l a n n i n g  w i t h  r i v e :  b a s i r ,  p i - n n i n g ,  (2) t h e  

e x i s t e n c e  ~ n d  d i s p o s i t i o n  o f  p l a n n i n g  e x p e r t i s e  t o  e x e c u t e  t h e  p rocess ,  

and ( 3 )  f h ~  e x  i  s t e n c u  o f  p o l  i t i  ca l o rgs r ,  i ;7? i ion. t h a  t have t h 6  capac i t y  

t o  i n t e g r a t e  and r e c o n c i l e  d i f f e r i n g  i n t e r e s t s  a t  t h e  r e g i o n a l  and 

r i v e r  b a s i n  s c a l e s  and t o  a c t  upon d e c i s i o n s  t h a i -  a r e  reached a t  t h o s e  

l e v e l s .  

A PLANN l  NG MODEL 

From a  p  l s n n i n g  t b e o r y  and me tho do log^/ v i e w p o i n t ,  one o f  t h e  

most  s i g n i f i c a n t  works  o f  t h e  l a t e  ' 5 0 ' s  and e a r l y  6 0 ' s  was t h a t  o f  

t h e  H a r v a r d  Water  Program. Among t h e  c o n t r i b u t i o n s  o f  t h e  Program 

was t h e  f o r r i ~ a  l  i z a t  i n n  o f  a r'p I ann i ng rmcle l  I '  o r  il sc.qllence o f  l o g  i ca l 

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

f unds  i n  w a t e r  r e s o u r c e  deve lopment  (Maass, p .  7-71. The c o n t r i b u t i o n  

can be assessed i n  n a r t  by t h e  f a c t  t h f ~ t  t h c  prc l )ose, i  p r i n c i p l e s  and 

g u i d e l i n e s  i ssued  by  t h e  Water Resource C o ~ n c i l  i n  1371 (Proposed 

P r i n c i p l e s  and S tandards  f o r  P l a n n i n g  Water and R e l a t e d  Land Resources )  - 
adopted  t h e  g e n e r a l  model a r t i c u l a t e d  by t h e  Harva rd  g roup .  As i s  t h e  

case  w i t h  most  deveiopme;:ts o-f a s i m i l a r  n a t u r e ,  t h e  model as formu- 

l a t e d  r e p r e s e n l s  more o f  a f o rma l  s t a t e m e n t  o f  concep ts  n u r t u r e d  by 

many s c h o l a r s  ;ind p r a c t i t i o n e r s  i n  w a t e r  r e s o u r c e  p l a n n i n g  and r e l a t e d  

f i e l d s  t h a n  an c r i g i n a l  . ~ t a + e r ~ e n t  o f  t h e o r y .  The c o n t r i b u t i o n  l i e s  

i n  t h e  s y s t e m - I -  i c  at-der i ng and a d a p t a t i o n s  o f  i i ? e ( ~ r  i os and methods as  

t h e y  r e l a t e  t o  water  res .>urce  p l a n n i n g  and ana l \ / . - , i s .  



The model,  i n  i t s  mos t  s k e l e t a l  form, c o n s i s t s  o f  f o u r  s e q u e n t i a l  

s t e p s  : 

I )  s p e c i f y i n g  t h e  o b j e c t i v e s  o f  w a t e r  r e s o u r c e  deve lopmen t  

and management; 

2) t r a n s l a t i n g  t h e  o b j e c t i v e s  i n t o  c r i t e r i a ;  e .g .  g u i d e l i n e s ,  

s tanda rds ,  c o n s t r a i n t s ,  and r u l e s  f o r  e v a l u a t i o n ;  

3 )  f o r m u l a t i n g  and e v a l u a t i n g  s p e c i f i c  deve lopment  and 

management a l t e r n a t i v e s  and p l a n s ;  

4) r e v i e w i n g  t h e  consequences o f  p l a n s  b e f o r e  and a f t e r  

i m p l e m e n t a t i o n .  

O b j e c t i v e s .  I n  t h i s  c o n t e x t  o b j e c t i v e s  do n o t  r e f e r  t o  s p e c i f i c  

o r  i n s t r u m e n t a l  g o a l s ,  such as m e e t i n g  r e q u i r e m e n t s ,  b u t  t o  b road  

v a l u e s  such as economic e f f i c i e n c y ,  e q u i t y ,  q u a l i t y ,  and a e s t h e t i c s .  

Three fundamental  o b j e c t i v e s  o f t e n  a s s o c i a t e d  w i t h  t h e  model a r e  

n a t i o n a l  income (economic e f f i c i e n c y ) ,  r e g i o n a l  deve lopment  ( income 

r e d i s t r i b u t i o n ) ,  and e n v i r o n m e n t a l  q u a l i t y .  However, o t h e r  b r o a d  

o b j e c t i v e s  such as a t t a i n m e n t  o f  s a t i s f a c t o r y  employment l e v e l s ,  

accommodation o f  e x i s t i n g  r i g h t s  and ar rangements ,  m a i n t e n a n c e  and 

enhancement o f  c u l t u r a l ,  h i s t o r i c a l ,  and a e s t h e t i c  v a l u e s ,  and p r o -  

v i s i o n  f o r  h e a l t h  and s a f e t y  may a l s o  be c i t e d  and used i n  t h e  p l a n -  

n i n g  p r o c e s s .  These o b j e c t i v e s  a r e  n o t  n e c e s s a r i l y  complementary  

w i t h  each o t h e r  and may o f t e n  c o n f l i c t  when r e l a t e d  t o  s p e c i f i c  

p r o j e c t s  v i a  b e n e f i t s  and c o s t s ;  t h u s  i t  i s  t h e  t a s k  o f  d e c i s i o n -  

makers n o t  o n l y  t o  a r t i c u l a t e  o b j e c t i v e s  b u t  a l s o  t o  e s t a b l  i s h  

p r i o r i t i e s  o r  w e i g h t s  among them. F i n a l l y ,  i t  s h o u l d  be n o t e d  t h a t  
























































































































































































































