
WATER RESOURCE PROBLEMS 

AN D 

RZSEARCH NEEDS 

0 F 

NORTH CAROLINA 

- 
A 

REASSESSMENT 

June  1, 1974 

The work upon which t h i s  p u b l i c a t i o n  i s  based was s u p p o r t e d  i n  p a r t  
by funds  p rov ided  by t h e  O f f i c e  o f  Water Resources  Research,  Department o f  
t h e  I n t e r i o r ,  th rough  t h e  Water Resources Research I n s t i t u t e  of The Univer-  
s i t y  of North  C a r o l i n a  as a u t h o r i z e d  under  t h e  Water Resources Research Act 
of 1964. 

Agreement Number - 14-31-0001-4033 

FY 1974 





WATER RESOURCES RESEARCH INSTITUTE 

Board of D i rec to r s  

D r .  Ralph E.  Fadum, Dean of Engineering 
North Caro l ina  S t a t e  Univers i ty ,  Chairman 

P ro fes so r  Milton S. Heath, J r . ,  Assoc ia te  D i rec to r ,  I n s t i t u t e  of Government, 
Univers i ty  of North Caro l ina  a t  Chapel H i l l  

D r .  J .  E. Legates,  Dean of Agr i cu l tu re  and L i f e  Sciences,  North Caro l ina  S t a t e  
Univers i ty  a t  Raleigh 

D r .  Daniel A. Okun, Head, Department of Environmental Sciences and Engineer- 
ing,  Univers i ty  of North Carol ina a t  Chapel H i l l  

D r .  Walter J. Pe terson ,  Dean of t h e  Graduate School,  North Caro l ina  S t a t e  
Univers i ty  a.t Raleigh 

P ro fes so r  David H.  Howells, D i r ec to r  
Water Resources Research I n s t i t u t e ,  Sec re t a ry  



WATER RESOURCES RESEARCH INSTITUTE 

Technical  Committee 

P ro fe s so r  David H. Howells, D i r ec to r  
Water Resources Research I n s t i t u t e ,  Chairman 

P ro fes so r  William A. Campbell, I n s t i t u t e  of Government, Univers i ty  of North 
Caro l ina  a t  Chapel H i l l  

D r .  B. J .  Copeland, D i rec to r ,  North Carol ina Sea Grant Program, Univers i ty  of 
North Caro l ina  Sys tern 

D r .  Leon E, Danielson, Department of Economics, North Caro l ina  S t a t e  
Un ive r s i t y  

D r .  Adam Clarke Davis, Department of Sociology and Anthropology, North 
Caro l ina  S t a t e  Univers i ty  

D r .  John E. Hobbie, Department of Zoology, North Carol ina S t a t e  Univers i ty  

D r .  Frank J .  Humenik, Department of B i o l o g i c a l  and A g r i c u l t u r a l  Engineering,  
North Caro l ina  S t a t e  Univers i ty  

D r .  J. Donald Johnson, Department of Environmental Sciences and Engineering,  
Univers i ty  of North Caro l ina  a t  Chapel H i l l  

D r .  George J. Kr iz ,  Assistant Di rec to r ,  A g r i c u l t u r a l  Experiment S t a t i o n ,  
North Caro l ina  S t a t e  Univers i ty  

D r .  Jay  Langfelder ,  Department of C i v i l  Engineering, and Di rec to r ,  Center f o r  
Marine and Coas ta l  S tud ie s ,  North Caro l ina  S t a t e  Univers i ty  

D r .  Dennis Lord, Department of Geography, Univers i ty  of North Carol ina a t  
C h a r l o t t e  

P ro fe s so r  F. Eugene McJunkin, Department of Environmental Sc iences  and En&- 
neer ing ,  Univers i ty  of North Caro l ina  a t  Chapel H i l l ,  and Assoc ia te  
Direc tor ,  Water Resources Research I n s t i t u t e  

D r .  William T .  McKean, Department of Wood and Paper Science,  North Caro l ina  
S t a t e  Univers i ty  

D r .  Walter  J. Saucier ,  Department of Geosciences, North Caro l ina  S t a t e  
Univers i ty  

D r .  Jabbar  K. Sheuwani, Department of Environmental Sciences and Engineering, 
Univers i ty  of North Carol ina a t  Chapel H i l l  

D r .  Alan S t iven ,  Ecology Curriculum, Univers i ty  of North Caro l ina  a t  Chapel 
H i l l  

D r .  S t e r l i n g  B .  Weed, Department of S o i l  Science,  North Carol ina S t a t e  
Univers i ty  



WATER RESOURCES RESEARCH INSTITUTE 

Advisory Commit t e e  

James E ,  Harr ington,  Sec re t a ry  
N .  C.  Department of Na tu ra l  and Economic Resources,  Chairman 

M r .  Thomas A. Alspaugh, Cone M i l l s  Corporation 

M r .  Edward B .  Bradley, F i e l d  Supervisor ,  Divis ion of River  Basin S tud ie s ,  
Bureau of Spor t s  F i s h e r i e s  and W i l d l i f e ,  U. S. Department of I n t e r i o r  

M r .  Thomas K.  Bruce, Ass i s t an t  D i rec to r ,  Department of Water Resources, Ci ty  
of Durham 

Colonel Alber t  C .  Costanzo, D i s t r i c t  Engineer,  Corps of Engineers,  U .  S ,  
Department of t h e  Army 

M r .  Charles  A.  Dewey, Jr . ,  P r i n c i p a l  Environmental Engineer,  Duke Power 
C omp any 

M r .  Robert B .  Hazel,  A s s i s t a n t  Executive Di rec to r ,  W i l d l i f e  Resources Commis- 
s ion ,  North Caro l ina  Department of Natura l  and Economic Resources 

M r .  Ralph C ,  Heath, D i s t r i c t  Chief ,  Geological  Survey, U. S. Department of 
I n t e r i o r  

M r .  J e s s e  L. Hicks, S t a t e  Conserva t ionis t ,  U .  S. S o i l  Conservation Serv ice  

M r .  E a r l e  C. Hubbard, D i rec to r ,  Of f i ce  of Water and A i r  Resources, North 
Caro l ina  Department of Na tu ra l  and Economic Resources 

M r .  S. Grady Lane, D i rec to r ,  N.  C .  S t a t e  S o i l  and Water Conservation Committee, 
Of f i ce  of Ear th  Resources, N .  C .  Department of Na tu ra l  & Economic Resources 

M r .  Edward H. Lesesne, D i rec to r ,  Div is ion  of Water Control  Planning,  Tennessee 
Valley Author i ty  

D r .  Thomas L. Linton, D i rec to r  of Marine A f f a i r s ,  North Carol ina Department of 
Administrat ion and North Carol ina Department of Na tu ra l  & Economic Resources 

M r .  Robert G. McAlpine, A s s i s t a n t  D i rec to r ,  Southeas t  Fo res t  Experiment S t a t i o n ,  
Fores t  Se rv i ce ,  U, S. Department of Agr i cu l tu re  

M r .  John Morrisey, General Counsel, North Caro l ina  Assoc ia t ion  of County 
Commissioners 

M s .  Annie Laur ie  O ' N e a l ,  Chairman, North Carol ina Environmental Study, League 
of Women Voters,  and Executive Di rec to r ,  North Carol ina Land Use Congress 

M r .  Jack E. Ravan, Regional Adminis t ra tor ,  Region I V ,  Environmental P r o t e c t i o n  
Agency 



M r .  John L. R e i t z e l ,  Deputy Commissioner, North Carol ina Department of Agr i cu l tu re  

D r .  Michael v.E. Rulison, Economist, Research Tr iangle  I n s t i t u t e  

M r .  K. D. Running, Vice-president and A s s i s t a n t  Divis ion Manager, Horner-Waldorf 
Corporation 

M r .  Ronald F. S c o t t ,  S t a t e  Planning O f f i c e r ,  S t a t e  Planning Divis ion,  N .  C, 
S t a t e  Department of Administrat ion 

M r .  Marshal l  S ta ton ,  Di rec tor ,  San i t a ry  Engineering Sec t ion ,  Divis ion of Heal th  
Se rv i ces ,  N. C. Department of Human Resources 

Mr. Raymond S, Tal ton,  Vice P res iden t ,  Engineering Department, Caro l ina  Power 
and Light  Company 

Mr. William C. Thacker, Procurement and Process ing  Manager, United D a i r i e s  

Mr. S. Leigh Wilson, Executive Di rec to r ,  North Carol ina League of Mun ic ipa l i t i e s  

Mr. Henry M ,  von Oesen, Henry von Oesen and Associates  



ACKNOWLEDGMENT 

The individual and collective contributions to this report from the 
Institute Advisory Committee, State and federal water resources agency 
officials, University faculty members, regional councils of government, and 
Institute staff are gratefully acknowledged, A particular word of apprecia- 
tion is extended to Colonel Thomas G. Harton, Chief, Planning Division, 
OWAR, for his detailed review and comments, 

The undersigned accepts full responsibility for any remaining errors of 
fact, omission, and interpretation. 

David H, Howells 
Director 

vii 





PREFACE 

This report was prepared as a source of orientation for the Institute's 
research program. The water resource problems and research needs discussed 
herein represent those areas in which the Institute is attempting to encourage 
a research response from potential investigators. The first report was pub- 
lished in 1967 and is now being revised and reissued biennially to assure con- 
tinued validity. Cormnents are invited at any time. 

Current and needed studies and research referred to in this report 
reflect the collective statewide effort of public agencies, industry, and the 
university cormnunity. All are involved, and there is no intent to imply that 
this is just an Institute or university program. 





TABLE OF CONTENTS 

Page 

WATER RESOURCE PLANNING . . . . . . . . . . . . . . . . . . . . . . . . .  1 

Po l i cy  and Goals . . . . . . . . . . . . . . . . . . . . . . . . . . .  1 
Law and I n s t i t u t i o n s  . . . . . . . . . . . . . . . . . . . . . . . . .  2 
Pub l i c  P a r t i c i p a t i o n  . . . . . . . . . . . . . . . . . . . . . . . . .  4 . . . . . . . . . . . . . . . . . . . . . . . . . . .  S t a t e w a t e r p l a n  4 
B a s i c D a t a S y s t e m s  . . . . . . . . . . . . . . . . . . . . . . . . . .  5 
Planning Techniques . . . . . . . . . . . . . . . . . . . . . . . . . .  5 
Water Supply and Demand . . . . . . . . . . . . . . . . . . . . . . . .  6 
R e s e r v o i r s i t i n g  . . . . . . . . . . . . . . . . . . . . . . . . . . .  7 
 POW^^.^^^^^^^^^^^^^^^^^^^.^^^^^^^^^^^^ 8 
Flood P l a i n  Management . . . . . . . . . . . . . . . . . . . . . . . .  8 
Hurricane Flooding and Beach Erosion . . . . . . . . . . . . . . . . .  9 
Navigation . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  9 
Recrea t ion  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  10 
F i s h a n d w i l d l i f e  . . . . . . . . . . . . . . . . . . . . . . . . . . .  11 
F o r e s t r y  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  12 
Environmental Impact . . . . . . . . . . . . . . . . . . . . . . . . .  12 
E s t u a r i e s  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  14 
Wetlands . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  14 
Regional Water Supply and Waste Management . . . . . . . . . . . . . .  15 
S e p t i c  Tank and Well Problem . . . . . . . . . . . . . . . . . . . . .  15 
Areawide and Regional Systems . . . . . . . . . . . . . . . . . . . . .  16 
Water Qual i ty  Planning . . . . . . . . . . . . . . . . . . . . . . . .  17 

I d e n t i f i c a t i o n .  Sources. and F a t e  
Municipal Wastes . . . . . . .  
I n d u s t r i a l  Wastes . . . . . . .  . . . . . .  A g r i c u l t u r a l  Wastes 
Land Runoff . . . . . . . . . .  
Sediment . . . . . . . . . . .  
O i l *  . . . . . . . . . . . . .  

Measurement of P o l l u t i o n  . . . .  
Water Qual i ty  Standards . . . . .  

C l a s s i f i c a t i o n  of Water Courses 
Water Qual i ty  C r i t e r i a  . . . .  . . . . . .  Plan  Implementation . . . . . .  E f f e c t s  of P o l l u t i o n  
Eut rophica t ion  . . . . . . . .  . . . . . .  Pub l i c  Water Supply . . .  Waste C o n t m l  and Treatment 
Municipal Wastes . . . . . . .  
I n d u s t r i a l  Wastes . . . . . . .  
A g r i c u l t u r a l  Wastes . . . . . .  
Land Runoff . . . . . . . . . .  
Sediment . . . . . . . . . . .  
O i l  . . . . . . . . . . . . . . .  
Land Disposal  . . . . . . . . .  
Ocean Disposal  . . . . . . . .  

Groundwater P o l l u t i o n  . . . . . .  

of P o l l u t a n t s  . . . . . . . . . . . .  21 . . . . . . . . . * . . . . . . . . .  22 . . . . . . . . . . . . . . . . . . .  22 . . . . . . . . . . . . . . . . . . .  22 . . . . . . . . . . . . . . . . . . .  24 . . . . . . . . . . . . . . . . . . .  24 . . . . . . . . . . . . . . . . . . .  25 . . . . . . . . . . . . . . . . . . .  25 . . . . . . . . . O . . . . . . . . .  26 . . . . . . . . . . . . . . . . . . .  26 . . . . . . . . . . . . . . . . . . .  26 
e e e e . e e . . . . . e . . e . . e  27 
. . e e e . e e . e . . e e e e . . e  27 
. . . . . o . . . . . . . . . . . . .  28 . . . O . . . . . . . . . . . . . . .  29 
. . . . . o . . . . . . . . . . . . .  29 

29 . . . . . . . . . . . . . . . . . . .  . . . . . . . . . . . . . . . . . . .  31 
33 . . . . . . . . . . . . . . . . . . .  

e . . . . . . . . . . . . . . . . . .  34 
e . . . . . . . . . . . . . . . . . .  34 . . . . . . . . . . . . . . . . . . .  34 

35 . . . . . . . . . . . . . . . . . . .  
35 . . . . . . . . . . . . . . . . . . .  

0 . 0 0 . . 0 . . . . . 0 . . . . . .  36 



TABLE OF CONTENTS (cont inued)  

Page 

WATER QUANTITY MANAGEMENT . . . . . . . . . . . . . . . . . . . . . . . . .  39 

Sur f aceWare rHydro logy  . . . . . . . . . . . . . . . . . . . . . . . . .  39 
Groundwater Hydrology . . . . . . . . . . . . . . . . . . . . . . . . . .  39 
FloodManagement . . . . . . . . . . . . . . . . . . . . . . . . . . . .  40 
I r r i g a t i o n  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  4 1  
Drainage . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  4 1  

PRIORITY RESEARCH NEEDS . . . . . . . . . . . . . . . . . . . . . . . . . .  43 

APPENDICES : 

Appendix A -  Dec l a r a t i on  of  Pub l i c  P o l i c y  and Goals f o r  Water Rela ted  
Land Resources . . . . . . . . . . . . . . . . . . . . . . . . . . . .  47 

Appendix B . New S t a t e  L e g i s l a t i o n  and U t i l i t y  Commission Rules . . . . .  57 
Appendix C . Basic  Data Systems . . . . . . . . . . . . . . . . . . . . .  65 

xii 



WATER RESOURCE PROBLEMS 

AMD 

RESEARCH NEEDS 

0 F 

NORTH CAROLINA 

A 

REASSESSMENT 





WATER RESOURCE PLANNING 





WATER RESOURCE PLANNING 

Water i s  v i t a l  t o  North C a r o l i n a ' s  f u t u r e .  The f i x e d  supp ly  must s u p p o r t  

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

o f  i n c r e a s i n g  p u b l i c  e x p e c t a t i o n s  f o r  a q u a l i t y  environment .  

Water i s  a renewable  r e s o u r c e  which can meet mounting f u t u r e  needs  i f  

managed e f f i c i e n t l y .  Water r e s o u r c e  management must b e  u n d e r g i r d e d  by imagi- 

n a t i v e  p u b l i c  p o l i c y ,  r e s p o n s i v e  laws,  and v i a b l e  i n s t i t u t i o n s .  It must b e  

implemented through modern p l a n n i n g  t e c h n i q u e s  and management p r a c t i c e s  and 

suppor ted  by an informed c i t i z e n r y  and c o o p e r a t i v e  p r i v a t e  e n t e r p r i s e .  

P r e s e n t  w a t e r  r e s o u r c e  p l a n n i n g  i n  North  C a r o l i n a  i s  a d i v i d e d  r e s p o n s i -  

b i l i t y  between s e v e r a l  f e d e r a l  a g e n c i e s ,  s t a t e  a g e n c i e s ,  r e g i o n a l  c o u n c i l s  o f  

government, l o c a l  government, and t h e  p r i v a t e  s e c t o r .  

The p l a n n i n g  p r o c e s s  t e n d s  t o  be  f ragmented w i t h i n  as w e l l  a s  between 

a g e n c i e s  and a p p e a r s  t o  l a c k  t h e  d e s i r e d  degree  o f  c o o r d i n a t i o n .  It i s  h e a v i l y  

dependent  upon t h e  f i n d i n g s  and d a t a  of f e d e r a l  a g e n c i e s .  Cont inu ing  e f f o r t s  

are b e i n g  made t o  improve c o o r d i n a t i o n  and o r g a n i z e  w a t e r  r e s o u r c e s  p l a n n i n g  

more e f f e c t i v e l y  . 
If t h e  S t a t e  i s  t o  be a f u l l y  e f f e c t i v e  p a r t i c i p a n t  i n  w a t e r  r e s o u r c e  

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

f e d e r a l  p l a n n i n g  on t h e  b a s i s  of i t s  own o b j e c t i v e s  and i n i t i a t i v e s .  

S t a t e  p l a n n i n g  might  w e l l  i n c l u d e  s h o r t  and long- term concep ts  of w a t e r  

and r e l a t e d  l a n d  u s e  which cou ld  s e r v e  t o  gu ide  t h e  l o c a t i o n  o f  i n d u s t r y ,  

urban development,  r e c r e a t i o n ,  a g r i c u l t u r e ,  and o t h e r  u s e s  on t h e  one hand, and 

n e c e s s a r y  c o n s e r v a t i o n  and p r o t e c t i o n  of t h e  n a t u r a l  environment  on t h e  o t h e r .  

The I n s t i t u t e "  r e s e a r c h  program s h o u l d  b e  geared  t o  s u p p o r t  t h i s  s t r a t e g i c  

l e v e l  o f  S t a t e  w a t e r  r e s o u r c e  p l a n n i n g ,  

P o l i c y  and Goals 

Water r e s o u r c e  p l a n n i n g  o b j e c t i v e s  must have  t h e i r  r o o t s  i n  broad,  under-  

l y i n g  s o c i a l  and economic g o a l s ,  Such g o a l s  have n o t  y e t  been  w e l l  d e f i n e d  

and must be i n f e r r e d  from l e g i s l a t i o n  and from a d m i n i s t r a t i v e  a c t i o n s .  

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

o b j e c t i v e s  h a s  seldom been r e v e a l e d .  C a p i t a l  i n t e n s i v e  p u b l i c  works have been 

a t  t h e  f o r e f r o n t .  Ground w a t e r  u t i l i z a t i o n ,  i n d u s t r i a l  i n - p l a n t  p r o c e s s  



changes, land use con t ro l s ,  p r i c i n g  schemes, and o t h e r  non- s t ruc tu ra l  a l t e r n a -  

t i v e s  t o  encourage more e f f i c i e n t  use  of  water  and p o l l u t i o n  c o n t r o l  have no t  

rece ived  comparable v i s i b i l i t y  and a t t e n t i o n  and deserve cont inuing  s tudy ,  

Water resource  po l i cy  i s  i n d i v i s i b l e  from and dependent upon l and  use  

po l i cy .  While l and  p o l i c y  i s  r ece iv ing  increased  a t t e n t i o n  i n  t h e  Congress 

and S t a t e  l e g i s l a t u r e ,  p rog res s  i s  p a i n f u l l y  slow. 

The p r i n c i p a l  wa te r  po l i cy  s ta tements  a r e  found i n  t h e  preambles t o  r e c e n t  

S t a t e  l e g i s l a t i o n ,  1971 amendment t o  t h e  S t a t e  Cons t i t u t ion ,  t h e  Land Pol i cy  

and Coastal  Area Management Acts of 1974, and pronouncements by the  North 

Caro l ina  Council  on S t a t e  Goals and Po l i cy  and t h e  North Caro l ina  Land Po l i cy  

Council. Po l i cy  has a l s o  been markedly inf luenced  by t h e  1972 amendments t o  

t he  Federal  Water P o l l u t i o n  Control  Act (FWPCA), t h e  Na t iona l  Environmental 

Po l i cy  Act (NEPA), and t h e  Federa l  Water Resources Council (WRC) P r i n c i p l e s  

and Standards f o r  Planning Water and Related Land Resources. It i s  a l s o  

l i k e l y  t o  be a f f e c t e d  by t h e  recommendations of t h e  National  Water Commission 

(Appendices A and B). 

S tud ie s  of a l t e r n a t i v e  po l i cy ,  planning,  and management r o l e s  f o r  S t a t e  

government could provide u s e f u l  guidance. S o c i o - p o l i t i c a l  s t u d i e s  t o  c l a r i f y  

v i a b l e  goa ls  and f a c i l i t a t e  t h e i r  a t ta inment  a r e  badly needed. 

Law and I n s t i t u t i o n s  

The 1973 and 1974 General Assemblies enacted s e v e r a l  laws a f f e c t i n g  water  

and r e l a t e d  l and  resources  planning and management i n  North Carol ina.  These 

extended the  S t a t e  Environmental Po l i cy  Act, s t rengthened  the  S t a t e  Water Pol lu-  

t i o n  Control  Program, and i n i t i a t e d  new l and  use  and c o n t r o l  programs 

(Appendix B) . 
I n  t h e  q u a s i - l e g i s l a t i v e  area, the  S t a t e  U t i l i t i e s  Commission adopted r u l e s  

regarding t h e  planning,  s i t i n g ,  and cons t ruc t ion  of e l e c t r i c  gene ra t ing  f a c i l i -  

t i e s .  The new l e g i s l a t i o n  and r u l e s  o f f e r  s u b s t a n t i a l  new a u t h o r i t y  t o  S t a t e  

and l o c a l  government i n  water  and r e l a t e d  land  r e sources  p lanning  and manage- 

ment, Continued review of e x i s t i n g  law wi th  r e s p e c t  t o  i t s  e f f e c t i v e n e s s  i n  

l i g h t  of p r e s e n t  and emerging needs i s  t o  be encouraged. Perhaps, conferences 

and workshops scheduled wi th in  s i x  months of t h e  completion of each General  

Assembly could u s e f u l l y  implement t h e  work of t he  L e g i s l a t i v e  Research Com- 

mission i n  p repa ra t ion  f o r  t h e  nex t  General Assembly. 



Respons ib i l i ty  f o r  S t a t e  water r e source  planning and management func t ions  

remain d iv ided  between t h e  Of f i ce  of Water and A i r  Resources (OWAR) and o the r  

agencies  of t h e  North Caro l ina  Department of Na tu ra l  and Economic Resources; 

S t a t e  Planning Divis ion ,  North Carol ina Department of Administrat ion;  and the  

Divis ion of Health Se rv i ces ,  North Caro l ina  Department of Human Resources.  

Water resource  planning is a l s o  i n s t i t u t i o n a l l y  fragmented i n t o  s u r f a c e  water ,  

groundwater, c o a s t a l  wa te r ,  i n l and  wa te r ,  water  q u a n t i t y ,  and water  qua l i ty- -  

a l l  i n  r e l a t i v e  i s o l a t i o n  from land use planning.  

The need t o  i n t e g r a t e  water resource  planning and management func t ions  

and the  inc reas ing  promise s f  r e g i o n a l  planning and management through the  

Regional Councils of Government and o t h e r  j u r i s d i c t i o n s  have i n i t i a t e d  a 

number of s t e p s  by S t a t e  and f e d e r a l  agencies .  These inc lude  o v e r t u r e s  t o  

t h e  S t a t e  of V i rg in i a  f o r  a NC-VA r i v e r  b a s i n  commission under t h e  Federa l  

Water Resources Planning Act, a r eques t  t o  t h e  U, S. Water Resources Council  

f o r  a s t a t ewide  level B ( r i v e r  bas in )  p l an ,  i n i t i a t i o n  of t h e  new EPA-sponsored 

areawide waste management planning p r o j e c t  f o r  t h e  Research Tr i ang le  by t h e  

Region "J" Council  of Governments under a u t h o r i t y  of t h e  FWPCA, and the  U. S. Army 

Corps of Engineers Urban Study Program a l s o  au tho r i zed  f o r  t h e  Research Tr i ang le  a r e a .  

The S t a t e  Water P lan  Coordinating Committee r e p r e s e n t s  a meaningful 

e f f o r t  toward inter-agency coord ina t ion  and a c t i o n  a t  t h e  s e n i o r  s t a f f  l e v e l .  

Whether t he  more d i f f i c u l t  ques t ions  can be d e a l t  w i th  by agency s t a f f  remains 

t o  be demonstrated, A cab ine t - l eve l  S t a t e  Water Resources Council  has a l s o  
1 been proposed as a policy-making, dec i s ion  a n a l y s i s  , and coord ina t ing  group 

and deserves c a r e f u l  cons ide ra t ion .  Perhaps both  w i l l  be  r equ i r ed .  

An a n a l y s i s  of water  resource  planning and management i n s t i t u t i o n s  i n  

North Caro l ina  t o  c l a r i f y  r e s p o n s i b i l i t i e s ;  i d e n t i f y  over lap ,  ambiguity and 

voids;  develop approaches toward conjunct ive  water  and l a n d  planning and 

management; and a s s e s s  p rog res s  toward e s t a b l i s h e d  goa l s  and o b j e c t i v e s  would 

a l s o  be u s e f u l .  This should inc lude  law, r e g u l a t i o n s ,  and gu ide l ines ;  

i n s t i t u t i o n a l  arrangements f o r  implementation; and o p e r a t i o n a l  e f f e c t i v e n e s s .  

Moreau, David H., "Regional Water Resources Planning f o r  Urban Needs, 'I  

Vol. 1, Report No. 7 7 ,  WRRI-UNC, March 1973. 
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P u b l i c  P a r t i c i p a t i o n  

An informed and i n t e r e s t e d  p u b l i c  is  e s s e n t i a l  t o  t h e  balanced formula t ion  

of water  resource  p o l i c y  and goa l s  and support  of S t a t e  water  resource  planning 

and management programs. Current research2  i n d i c a t e s  t h a t  p u b l i c  knowledge of 

i s s u e s ,  programs, and sources of r e l i a b l e  information involved i n  water  resource  

management i s  rudimentary a t  b e s t .  I t  a l s o  d i s c l o s e s  t h a t  p a r t i c i p a t i o n  i n  

pub l i c  hea r ings  i s  o f t e n  weighted heav i ly  toward i n d u s t r i a l  and l o c a l  govern- 

ment i n t e r e s t s  w i t h  a d i r e c t  economic s t a k e  i n  t he  course  of dec i s ion  making, 

Pub l i c  p a r t i c i p a t i o n  can be  meaningful only i f  t h e r e  a r e  open and e f f e c t i v e  

i n s t i t u t i o n a l  means f o r  i n p u t ,  Federa l  and S t a t e  laws concerning environmental 

impact s ta tements  a r e  f a c i l i t a t i n g  t h i s  process .  Ci t izen  access  t o  t h e  c o u r t s  

has  r e c e n t l y  been s t rengthened and a l s o  o f f e r s  promise. 

The U. S. Army Corps of Engineers Crabt ree  Creek p r o j e c t  i n  Raleigh i s  a  

major innovat ive  e f f o r t  toward pub l i c  involvement in t h e  planning p roces s ,  

Much u s e f u l  information w i l l  come from t h i s  exper ience  t o  guide f u t u r e  

a c t i v i t i e s .  

Add i t i ona l  s t u d i e s  lead ing  t o  improved i n s t i t u t i o n a l  means f o r  p u b l i c  

p a r t i c i p a t i o n  i n  water  resource  planning and management t oge the r  wi th  prepara-  

t o ry  educa t iona l  programs and methodology a r e  needed t o  c r e a t e  a  more favor-  

a b l e  environment f o r  c o n s t r u c t i v e  pub l i c  i npu t .  

S t a t e  Water P lan  

The S t a t e  OWAR commenced t h e  p repa ra t ion  of t h e  North Caro l ina  Water P l an  

i n  1967. As  o r i g i n a l l y  conceived, t h i s  envisaged a  series of d e t a i l e d  s t u d i e s  

covering each r i v e r  bas in  and needed background information such a s  f o r e s t r y ,  

r e c r e a t i o n ,  and s o  on. This  was r e c e n t l y  modified t o  p l ace  p r i o r i t i e s  on 

framework r e p o r t s  h i g h l i g h t i n g  p re sen t  o r  a n t i c i p a t e d  problems, a l t e r n a t i v e  

s o l u t i o n s ,  b e n e f i c i a l  and adverse  e f f e c t s ,  e t c .  t o  guide dec i s ion  makers. A 

completion d a t e  of December 31, 1975, has  been set f o r  those  elements on which 

dec i s ions  must be made by the  S t a t e  before  January 1, 1974. Resources com- 

mi t t ed  t o  t h e  S t a t e  Water P l an  i n  t he  p a s t  have no t  been adequate  t o  do t h e  job 

wi th in  an accep tab le  t i m e  frame, and a d d i t i o n a l  a s s i s t a n c e  is new being sought 

t o  support  t h e  new schedule.  

L Davis, A. C . ,  "Publ ic  P a r t i c i p a t i o n  i n  Water P o l l u t i o n  Cont ro l  P o l i c y  and 
Decision Making," WRRI-UNC Report 88, Dec. 1973, 



A plan--oriented toward the  needs of dec is ion  makers--is impera t ive  t o  

o rde r ly  water  resource  development, I t  i s  a p r e r e q u i s i t e  t o  f u r t h e r  f e d e r a l  

planning se rv i ces  and i s  needed now! To t h e  ex t en t  needed, the  I n s t i t u t e  

should schedule r e sea rch  i n  suppor t  of t h i s  e f f o r t .  

Bas ic  Data Systems 

Bas ic  d a t a  on t h e  a v a i l a b l e  water  supply,  water  demand, water - re la ted  

land  use,  water  q u a l i t y ,  and a s soc i a t ed  soeio-economic environmental f a c t o r s  

a r e  of fundamental importance t o  water  resource planning and management i n  

North Carol ina (Appendix C) , 

Data a v a i l a b l e  t o  water  resource  planning and management through e x i s t i n g  

daea systems appear t o  be d e f i c i e n t  wi th  r e s p e c t  t o  groundwater supply, water  

demand, and e f f e c t s  of r e l a t e d  land  use ,  

While the r ev i sed  water  q u a l i t y  monitor ing pkogram is  a marked advance 

over e a r l i e r  programs, i t  needs a d d i t i o n a l  a t t e n t i o n  wi th  r e s p e c t  t o :  ' 

1. t h e  p r e c i s e  purposes t o  be covered by water  q u a l i t y  monitor ing,  

2. degree of system r e l i a b i l i t y  r equ i r ed  f o r  each purpose, 

3.  cos t - e f f ec t iveness ,  and 

4 .  o v e r a l l  s t r a t e g y .  

Considerable r e sea rch  i s  s t i l l  needed t o  s t r eng then  t h e  s t r a t e g i e s  and 

techniques necessary  f o r  e f f i c i e n t  and r e l i a b l e  b a s i c  d a t a  systems, m e r e  

a r e  a l s o  many ques t ions  about i n t e r f a c e s  between e x i s t i n g  hydro logic ,  water  

q u a l i t y ,  and l and  use d a t a  systems; c h a r a e t e r i s t i c s  of water  courses  and waste  

d ischarges ;  environmental va lues ;  management of groundwater d a t a ;  and o t h e r  

f a c t o r s .  Cooperative e f f o r t s  between s t a t e  agencies  and t h e  I n s t i t u t e 3 a r e  

expected t o  cont inue i n  t h i s  important  a r e a .  

Planning Techniques 

The b a s i c  u n i t  f o r  water  r e sou rce  planning is  t h e  r i v e r  bas in .  While 

t h i s  has  a number of l i m i t a t i o n s  a s  a s i n g l e  framework f o r  comprehensive 

planning,  i t  w i l l  cont inue  t o  s e r v e  a s  t h e  under ly ing  system over  which o t h e r  

systems can be s t r u c t u r e d .  

The r e g i o n a l  problems f ac ing  communities i n  t h e  Piedmont, Appalachian, 

and Coas ta l  r eg ions  impose added r e s p o n s i b i l i t y  on t h e  S t a t e  and the  Regional 

Councils of Government t o  encourage imagina t ive  planning d i r e c t e d  toward 
I economically r e l a t e d  reg ions  of mul t ip le -bas in  dimensions. The development 



and demonstration of improved planning techniques f o r  these  complex physio- 

graphic  reg ions  and 

t h e  S t a t e ' s  r o l e  i n  

Water resource  

t h e  multi-county planning reg ions  would do much t o  advance 

water and r e l a t e d  l and  resources  p lanning ,  

planning c w n o t  be  c a r r i e d  on o u t s i d e  t h e  broader  frame- 

work of social, economic, and land use p o l i c i e s  i f  a l l  a r e  t o  p u l l  toward a 

eomon goa l ,  Surface and groundwater a r e  two i n t e r r e l a t e d  and in te rdependent  

components of t h e  t o t a l  water resource  and r e q u i r e  conjunctive--not independ- 

ent--planning. Water q u a l i t y  is no t  j u s t  a cons ide ra t ion  i n  water  p o l l u t i o n  

c o n t r o l  b u t  increasingly determines t h e  a v a i l a b i l i t y  of  a water  r e sou rce  f o r  

b e n e f i c i a l  use and 2s an essential component of brooder water resource  planning.  

S tud ie s  of c o n j u c t i v e  water and land resource planning l ead ing  t o  improved 

techniques f o r  state pk ning are needed. 

%f t h e  State is to have an i n f l u e n t i a l  m l e  i n  water  kesource planning,  

it w i l l  need t o  have r e l i a b l e  d a t a  and techniques f o r  a t  least broad-brush 

projections, t h e  ewaEuation sf a l t e r n a t i v e s ,  and p e n e t r o t i n  review of federal 

agency proposals, 

water resource planning f e  information on water supply 

a d  demand, Undersgandbng of ba th  is  dependent upon the prevFsnsEy mentioned 

basic data systems, 

Water supply invasttgatiaas have l % y  been community a r  federal 

project o ~ i e n t e d ,  No stat~wida aesesopplent has be made, and studies of sup- 

plies available t o  $kc principal growth eeatere a 

Very l i t t le  useful b m i c  data for  demand grojectisna are readily a v a i l -  

able with respect to %nmiripa%, induotrial, and a r i c u l t u r a l  water use in 

North Carolina, This &nfomakfoa i s  badly needed, 

Tho developmat of meehcdola ies $or pxojeefion a% f u t u r e  water demand 

is one 0% the m ~ s t  pre%~&n needs for water resourea  planning i n  North Cars- 

l ina. S t u d i e ~  toward this end have bean mdertakan? They indicate that  the 

dearth sf watax USE d ta w i l l  be a Iimftin 8&cker and tha t  expanded data 

bases will be required t o  meat planning a s e d s ,  Inveetkg8tiona of p re sen t  

water use, techniques fo r  estimating wat r w e  where data are n o t  available, 



e f f e c t s  of t echno log ica l  change, and m u l t i p l e  p r o j e c t i o n s  of f u t u r e  demand 

based upon a l t e r n a t i v e  f u t u r e s  would do much t o  s t r eng then  planning by opening 

up new opt ions  f o r  f u t u r e  choice r a t h e r  than assuming r i g i d  conformance t o  

p r a c t i c e s  and water  use p a t t e r n s  belonging t o  e a r l i e r  e r a s .  

Reservoir  S i t i n g  

The s teady  encroachment of urbaniza t ion  on a v a i l a b l e  r e s e r v o i r  s i t e s ,  

land specu la t ion ,  and r i s i n g  p u b l i c  an t ipa thy  t o  l a r g e  r e s e r v o i r  p r o j e c t s  

appear t o  be combining t o  prevent  those a c t i o n s  necessary  t o  i d e n t i f y  and 

preserve  remaining sites r equ i r ed  t o  meet f u t u r e  water  needs.  

The e s c a l a t i o n  of land  p r i c e s  has  become a major o b s t a c l e  t o  t h e  develop- 

ment of water  and r e l a t e d  land resources  i n  North Caro l ina ,  P u b l i c  land 

a c q u i s i t i o n  c o s t s  may w e l l  i n c r e a s e  t o  such an e x t e n t  a s  t o  make many worth- 

whi le  p r o j e c t s  economically i n f e a s i b l e .  E x i s t i n g  planning and r egn la to ry  t o o l s  

a r e  n o t  adequate  t o  cope wi th  t h e  widespread urban and vaca t ion  home sprawl,  

low-quality land development, and s e r i o u s  environmental degradat ion a s s o c i a t e d  

wi th  r ecen t  and pending p r o j e c t s .  A r e c e n t  study4" of t h e  problem h a s  iden- 

t i f i e d  major p o l i c y  a r e a s  through which t h e  pub l i c  can a s s e r t  i t s  i n t e r e s t  i n  

t h e  c h a r a c t e r  and outcome of land  t r a n s i t i o n s  i n  r e s e r v o i r  a r e a s .  Recommenda- 

t i o n s  concerning p o l i c y  i n i t i a t i v e s  have been made t o  t h e  North Caro l ina  Land 

Pol icy  Council. Action should be  promptly taken  i f  t h e  p u b l i c  i n t e r e s t  i s  t o  

be p ro t ec t ed ,  The need f o r  f u r t h e r  i n v e s t i g a t i o n  may become apparent  a s  S t a t e  

response develops, b u t  i n  no way should d e t e r  t h a t  response,  

The i n t e n s i t y  of l and  development i s  such t h a t  many of t h e  S t a t e ' s  remain- 

i n g  r e s e r v o i r  sites a r e  threa tened  wi th  pre-emption. P o t e n t i a l  s i t e s  need t o  

be i d e n t i f i e d  and eva lua ted  i n  terms of a l t e r n a t i v e  uses  and need f o r  f u t u r e  

s to rage .  S tud ie s  should be undertaken t o  b r i n g  toge the r  p r e s e n t  in format ion  

from the f e d e r a l  cons t ruc t ion  a g e r c i e s ,  pub l i c  and p r i v a t e  u t i l i t i e s ,  and o t h e r  

sources ;  develop supplemental  information;  a s s e s s  t h e  imp l i ca t ions  of land-use 

t r e n d s  i n  each a rea ;  determine j u s t i f i c a t i o n  f o r  r e t e n t i o n  a s  r e s e r v o i r  s i t e s ;  

and exp lo re  f e a s i b l e  means of holding these  s i t e s  f o r  f u t u r e  use. 

4 
Burby, R, J . ,  111, Donnelly, T. G . ,  and Weiss, S. F . ,  "A Model f o r  Simulat- 

i ng  R e s i d e n t i a l  Development i n  Reservoir  Recreat ion Areas," WRRI-UNC Report 52 ,  
May 1971, 

5 
Burby, R. J . ,  111, Donnelly, T .  G . ,  and Weiss, S o  F . ,  "The E f f e c t s  of 

Author iza t ion  f o r  Water Impoundments on Shoreland Trans i t i on , ' '  WRRI-UNC 
Report 78, June 1973. 



Power 

A m a t t e r  of r a p i d l y  emerging importance i s  t h e  need t o  c o n s i d e r  t h e  o p t i -  

mal l o c a t i o n  o f  t h e r m a l  e l e c t r i c  power p l a n t s  throughout  t h e  S t a t e  f o r  t h e  

burgeon ing  e l e c t r i c  u t i l i t y  i n d u s t r y ,  The e f f e c t s  of power p l a n t  s i t i n g  are 

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

p l a n n i n g  e f f o r t  by t h e  S t a t e .  S t a t e  p l a n n i n g  s h o u l d  b e  i n  a p o s i t i o n  of do ing  

more t h a n  r e a c t i n g  t o  i n i t i a t i v e s  and p r o p o s a l s  by t h e  u t i l i t i e s .  A f i r m  s t e p  

i n  t h i s  d i r e c t i o n  was t a k e n  by t h e  North C a r o l i n a  Water P l a n  C o o r d i n a t i n g  Com- 

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

s i t i n g  s t u d y .  

The e f f e c t s  of power p l a n t  s i t i n g  d e c i s i o n s  i n c l u d e  c o m p a t i b i l i t y  of l a n d  

use ,  w a t e r  and a t m o s p h e r i c  p o l l u t i o n ,  consumptive u s e  o f  w a t e r ,  economic and 

s o c i a l  impact ,  h e a l t h  and s a f e t y ,  and o t h e r  c o n s i d e r a t i o n s ,  The 1973 r u l e s  of 

t h e  S t a t e  U t i l i t y  Commission shou ld  assist t h e  s i t e  p l a n n i n g  p r o c e s s .  The 

u t i l i t i e s '  r e s p o n s e  and commission follow-up need t o  b e  c l o s e l y  fo l lowed  t o  

de te rmine  whether  a d d i t i o n a l  s t e p s  shou ld  b e  t a k e n .  S t u d i e s  of t h e  consumptive 

use  of w a t e r  f o r  power g e n e r a t i o n  under  a l t e r n a t i v e  f u t u r e  s i t i n g  c o n f i g u r a -  

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

c e r t a i n l y  be needed,  Many q u e s t i o n s  r e l a t e d  t o  economic and  env i ronmenta l  

t r a d e o f f s  i n  power p l a n t  s i t i n g ,  was te  h e a t  management, and t h e  p o t e n t i a l  f o r  

r e d u c i n g  e n e r g y  demand through c o n s e r v a t i o n  remain unanswered and need  f u r t h e r  

i n v e s t i g a t i o n .  

Flood P l a i n  Management 

Flood damages h a v e  c o n t i n u e d  t o  r i s e  d e s p i t e  t h e  c o n s t r u c t i o n  o f  dams, 

l e v e e s ,  channe l s ,  and o t h e r  c o n t r o l  measures .  Each new advance i n  f l o o d  con- 

t r o l  h a s  been accompanied by i n c r e a s e d  o c c u p a t i o n  of f lood-prone l a n d s  s o  t h a t  

more human l i v e s  and p r o p e r t y  a r e  exposed and damages mount d e s p i t e  l a r g e  p u b l i c  

i n v e s  tment s . 
N a t i o n a l  s t u d i e s  have l o n g  demons t ra ted  t h e  need f o r  f l o o d  p l a i n  c o n t r o l s  

as a l t e r n a t i v e s  o r  supplements  t o  s t r u c t u r a l  measures ,  The N a t i o n a l  Flood 

I n s u r a n c e  Program now r e q u i r e s  t h e  a d o p t i o n  of S t a t e  and l o c a l  c o n t r o l  measures 

f o r  l a n d  management and use  i n  f lood-prone a r e a s .  So i f  t h e  occupan ts  want 

s u b s i d i z e d  f l o o d  i n s u r a n c e ,  t h e y  must f i r s t  g e t  t h e i r  l o c a l  governments t o  

a d o p t  a c c e p t a b l e  c o n t r o l s .  Simul taneous  w i t h  t h e  s t r o n g e r  F e d e r a l  Flood 



D i s a s t e r  P r o t e c t i o n  Act of 1973 came an amended S t a t e  a c t  which g r e a t l y  

s t rengthened  t h e  S t a t e  l eade r sh ip  pos tu re  with r e spec t  t o  l o c a l  government 

c o n t r o l s .  

Local i n i t i a t i v e s  a r e  dependent upon information from f e d e r a l  f l ood  

information s t u d i e s  which a r e  now backlogged about f i v e  yea r s .  Means must be 

der ived  t o  a c c e l e r a t e  t h i s  much-needed work. 

S tud ie s  d i r e c t e d  toward improving t h e  s o c i a l  and p o l i t i c a l  acceptance of 

f l ood  p l a i n  zoning a r e  needed, Methodology and d a t a  f o r  demarcation of floodway 

l i n e s  leave  much t o  be des i r ed .  The use  of environmental c o r r i d o r s  t o  p r o t e c t  

f  loodways deserves f u r t h e r  e x p l o r a t i o n ,  P rog res s ive  l and  use  changes i n  urban 

a r e a s  i n c r e a s e  t h e  frequency and c h a r a c t e r i s t i c s  of f l ood ing  and must b e  

accounted f o r .  These and o t h e r  problems j u s t i f y  cont inued s t u d i e s  i n  suppor t  

of t h e  S t a t e ' s  program. 

Hurr icane Flooding and Beach Erosion 

Closely r e l a t e d  problems a r e  hu r r i cane  f lood ing  and beach e ros ion .  

I n t e n s i v e  development of c o a s t a l  i s l a n d s  and t h e  Outer  Banks w i l l  b r ing  

i n c r e a s i n g  damages wi th  each succeeding s torm. The need f o r  land  use  c o n t r o l s  

t o  prevent ,  l i m i t ,  o r  guide development i n  areas s u b j e c t  t o  f looding  from 

hur r i cane  t i d e s  i s  i n c r e a s i n g l y  recognized. The Fede ra l  Flood D i s a s t e r  

P r o t e c t i o n  Act of 1973 w i l l  a l s o  be of va lue  here .  

There i s  cons iderable  evidence t h a t  no s t e p s  taken t o  d a t e  under e x i s t i n g  

law have been e f f e c t i v e .  Development must recognize t h e  n a t u r a l  f o r c e s  a t  

p l a y  and a d j u s t  accordingly.  S ince  p r i v a t e  i n t e r e s t s  have c rea t ed  t h e  p re sen t  

s i t u a t i o n  i n  t h e  absence of p u b l i c  planning and c o n t r o l s ,  i t  i s  se l f - ev iden t  

t h a t  t h e s e  must be provided. Recent a c t i o n  by t h e  Na t iona l  Park Se rv i ce  and 

t h e  North Caro l ina  Department of Natura l  and Economic Resources have helped 

t o  sharpen t h e  i s s u e s .  A s t r o n g  c o a s t a l  zone management program i s  badly  

needed, and t h e  1974 Coas ta l  Area Management Act i s  c e r t a i n l y  a  s t a r t  i n  t h i s  

d i r e c t i o n .  

Technica l  and s c i e n t i f i c  r a t i o n a l e  f o r  s h o r e l i n e  r e s t o r a t i o n ,  p re se rva t ion ,  

o r  abandonment t o  t h e  f o r c e s  of n a t u r e  s t i l l  appear t o  be  inadequate  and deserv- 

i n g  of continued i n v e s t i g a t i o n .  

Navigat ion 

Transpor ta t ion  i n  c o a s t a l  North Caro l ina  has been heav i ly  dependent upon 

the  r i v e r s ,  e s t u a r i e s ,  and sounds s i n c e  c o l o n i a l  days. Navigable channels now 



e x t e n d  i n l a n d  as f a r  as F a y e t t e v i l l e ,  Hamilton,  and Murfreesboro.  Responsi-  

b i l i t y  f o r  maintenance and improvements t o  t h e  waterway sys tem l ies  w i t h  t h e  

U. S. Army Corps of Engineers .  

The N a t i o n a l  Water Commission has  now recommended a reexamina t ion  of 

n a t i o n a l  p o l i c y  w i t h  r e s p e c t  t o  f e d e r a l  non-re imbursable  c o s t s .  Cost  s h a r i n g  

by commercial and r e c r e a t i o n a l  u s e r s  i s  a q u e s t i o n  under  c u r r e n t  d e b a t e .  A 

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

e f f e c t  on t h e  f u t u r e  of t h e  sys tem.  

The Sf ate commissioned a n a v i g a t i o n  s t u d y  i n  1968 .6 While t h i s  p rov ided  

u s e f u l  gu idance  w i t h  r e s p e c t  t o  i n d i v i d u a l  p r o j e c t s ,  i t  d i d  n o t  a t t e m p t  an  

a reawide  e v a l u a t i o n ,  What i s  m i s s i n g  i s  a n  o v e r a l l  r e g i o n a l  a ssessment  of 

water-borne t r a n s p o r t a t i o n  and n a v i g a t i o n a l  improvements w i t h i n  a r e g i o n a l  

t r a n s p o r t a t i o n  framework t h a t  i n c l u d e s  a l t e r n a t i v e  forms of t r a n s p o r t a t i o n .  

The S t a t e  Department of T r a n s p o r t a t i o n  i s  aware o f  t h e  need f o r  such  a s t u d y  

and i s  t a k i n g  s t e p s  toward t h i s  end,  

The env i ronmenta l  impact  of channe l  d redg ing  and maintenance--with asso-  

c i a t e d  s p o i l  d i sposa l - -con t inues  t o  b e  a matter of c o n s i d e r a b l e  i n t e r e s t .  

S t a t e  and f e d e r a l  p rocedures  f o r  t h e  rev iew and i s s u a n c e  of p e r m i t s  f o r  dredg- 

i n g  i n  t h e  marshes and n a v i g a b l e  waters by p r i v a t e  i n t e r e s t s  d e s e r v e  t o  b e  

examined. The rev iew of i n d i v i d u a l  a p p l i c a t i o n s  on a p r o j e c t - b y - p r o j e c t  b a s i s  

l e a v e s  unanswered t h e  i m p o r t a n t  q u e s t i o n  of cumula t ive  e f f e c t .  There  a p p e a r s  

t o  b e  a need  f o r  a s t u d y  of p rocedures  and a g g r e g a t e  impact  on t h e  c o a s t a l  

environment  of p e r m i t s  i s s u e d  s i n c e  i n i t i a t i o n  of t h e  S t a t e  program, The 

o b j e c t i v e  s h o u l d  l e a d  t o  c o n c l u s i o n s  and recommendations n e c e s s a r y  t o  a s s u r e  

p r o c e d u r e s  and t e c h n i q u e s  t h a t  w i l l  s e n s e  cumula t ive  e f f e c t s  and t r i g g e r  

r e s p o n s e  t o  p r e v e n t  long-term impacts  from deve lop ing .  

R e c r e a t i o n  

R e c r e a t i o n  h a s  become a v e r y  i m p o r t a n t  o b j e c t i v e  i n  w a t e r  r e s o u r c e  p l a n -  

n i n g .  Y e t ,  t h e r e  i s  no c l e a r l y  d e f i n e d  S t a t e  p o l i c y  concern ing  t h e  s p e c i f i c s  

of r e c r e a t i o n  p l a n n i n g  f o r  e x i s t i n g  and proposed r e s e r v o i r s  and o t h e r  b o d i e s  

of water. '  The r e c e n t  d e b a t e  o v e r  t h e  F a l l s  R e s e r v o i r  h i g h l i g h t e d  t h e  need 

6~ommonwealth T r a n s p o r t a t i o n  C o n s u l t a n t s ,  I n c . ,  "North C a r o l i n a  Naviga- 
t i o n  Study,"  Oc t .  1968. 

' o f f i c e  of R e c r e a t i o n  Resources ,  NCDNER, "Summary - S t a t e w i d e  Comprehen- 
s i v e  Outdoor R e c r e a t i o n  P l a n  f o r  North  C a r o l i n a , "  June  1973. 



f o r  ex tens ion  of t h e  S t a t e  Recreat ion P lan  t o  answer such d e t a i l e d  ques t ions  

a s  how much, what type,  and l o c a t i o n  of needed r e c r e a t i o n  l ands  and waters .  

P u b l i c  access  t o  water  bodies  and t h e  beaches of North Carol ina i s  becoming 

inc reas ing ly  d i f f i c u l t ,  and t h e r e  i s  need f o r  a d d i t i o n a l  access  a r e a s  be fo re  

a l l  a v a i l a b l e  sites a r e  pre-empted, 

The S t a r e  Park System is  q u i t e  l i m i t e d  f o r  a S t a t e  as l a r g e  and wel l -  

endowed i n  s c e n i c  n a t u r a l  resources  a s  North Caro l ina ,  Extended de lays  i n  l and  

a c q u i s i t i o n  once s i t e s  have been i d e n t i f i e d  encourage e x p l o i t a t i o n  and t h e  

l o s s  of many of t he  va lues  upon which t h e  parks would depend, The s t a t e ' s  new 

Conservancy Act i s  a  cons t ruc t ive  s t e p  t o  c o r r e c t  t h i s  problem, 

While the  1971 General Assembly au thor ized  a  S t a t e  Natura l  a d  Scenic 

Rivers  System and s t u d i e s  of s i x  r i v e r  segments have been completed, t h e  system 

has n o t  y e t  been implemented, 

S tud ie s  lead ing  t o  impxoved techniques f o r  t h e  p r o j e c t i o n  of r e c r e a t i o n  

demands and resource  ca r ry ing  capac i ty  need t o  be cont inued.  

Fish and W i l d l i f e  

While the  maintenance of v i a b l e  f i s h  and w i l d l i f e  popula t ions  i n  S t a t e  

waters  i s  recognized as an important  o b j e c t i v e  i n  water  resource  planning and 

management, it appears t o  be l a r g e l y  accomplished through r e c r e a t i o n ,  avoiding 

o r  ameli.orating environmental impacts,  and p o l l u t i o n  abatement. The c e n t r a l  

c r i t e r i o n  of water  q u a l i t y ,  d i sso lved  oxygen, de r ives  e n t i r e l y  from concern 

over f i s h l i f e .  Both environmental impact and p o l l u t i o n  a r e  d e a l t  w i th  elsewhere 

i n  t h i s  p r e s e n t a t i o n ,  

This  i n d i r e c t  cons ide ra t ion  of f i s h  and w i l d l i f e  seems t o  a l s o  be r e f l e c t e d  

i n  t h e  response of f i s h  and w i l d l i f e  i n t e r e s t s  t o  water  p r o j e c t  planning--to 

avoid involvement u n t i l  a  complete p lan  i s  presented  f o r  review. This o f t e n  

r e s u l t s  i n  c o n f l i c t s  which might be avoided i f  t hese  i n t e r e s t s  had a more 

d i r e c t  r o l e  i n  t h e  planning process .  More w i l l  be s a i d  about t h i s  under the  

heading of Environmental Impact Assessment. 

There i s  s t r o n g  argument i n  suppor t  o f  t h e  p o s i t i o n  t h a t  f i s h  and wild-  

l i f e  and o t h e r  n a t u r a l  environmental va lues  should be  considered a s  ob jec t ives  

unto themselves,  Indeed, t h i s  would be  c o n s i s t e n t  w i th  t h e  r ecen t  e l e v a t i o n  

of environmental q u a l i t y  a s  a  p r i n c i p a l  o b j e c t i v e  i n  f e d e r a l  water  resource  

planning.  This would seem t o  c a l l  f o r  a more d i r e s t  involvement of f i s h  and 



w i l d l i f e  i n t e r e s t s  a t  t h e  S t a t e  as w e l l  as f e d e r a l  level i n  t h e  planning pro- 

c e s s ,  S u i t a b l e  techniques and procedures may have t o  be developed toward 

t h i s  end. 

The n a t u r e ,  composition, and va lue  of f i s h  and w i l d l i f e  popula t ions  

a f f e c t e d  by water resource  development p r o j e c t s  o r  s e rv ing  a s  important  

o b j e c t i v e s  unto  themselves need f u r t h e r  i n v e s t i g a t i o n  and e l a b o r a t i o n  i n  

terms u s e f u l  t o  p r o j e c t  eva lua t ion .  

Fo res t ry  

The i n c r e a s i n g  demand f o r  bo th  timber and non-timber f o r e s t  resources  i s  

s tepping  up t h e  tempo of f o r e s t  use and c o n f l i c t s  between uses .  The e f f e c t s  

of f o r e s t  management p r a c t i c e s  on t h e  q u a n t i t y  and q u a l i t y  of water  a r i s i n g  

from f o r e s t e d  watersheds i s  a ma t t e r  of concern t o  both f o r e s t  and water  

resource  managers. These inc lude  t h e  e f f e c t s  of ha rves t  p r a c t i c e  on stream- 

flow, water  temperature,  e r o s i o n  and sedimenta t ion ,  and chemical q u a l i t y ;  

impact of r e c r e a t i o n a l  u se  on wa te r  q u a l i t y ;  and e f f e c t s  of such p r a c t i c e s  a s  

p re sc r ibed  burning,  f e r t i l i z a t i o n ,  and p e s t i c i d e  t rea tments .  Many s t u d i e s  

have been conducted, and more w i l l  b e  needed be fo re  t h e  f u l l  range of causa l  

r e l a t i o n s h i p s  can be e s t ab l i shed .  Never the less ,  t h e r e  i s  s u f f i c i e n t  knowledge 

t o  improve p re sen t  p r a c t i c e s  beyond t h e i r  p re sen t  l e v e l s .  This i s  p a r t i c u l a r l y  

t r u e  wi th  r e s p e c t  t o  p r i v a t e  hold ings  and those  of l o c a l  government i n  t h e  

r u r a l  s e c t o r ,  Care less  h a r v e s t  p r a c t i c e s  on sma l l e r  p r i v a t e  hold ings  cont inue  

t o  f i l l  stream channels  w i t h  debris--which even tua l ly  l e a d s  t o  r e q u e s t s  f o r  

p u b l i c  investment i n  channel iza t ion .  On t h e  urban scene,  developer  encroach- 

ment on f o r e s t e d  municipal watersheds l i m i t s  both source  and s t o r a g e  capac i ty  

and adverse ly  a f f e c t s  water  q u a l i t y .  Both problems could be reso lved  through 

l a w  and r egu la to ry  a c t i o n ,  

Environmental Impact 

The cons t ruc t ion  of water  c o n t r o l  s t r u c t u r e s ,  s t ream channe l i za t ion ,  power 

p l a n t  s i t i n g ,  d ra inage  of wetlands and marshes, r u r a l  l and  conversion,  f i l l i n g  

and dredging, f o r e s t  management, p r i v a t e  development, water  development, and 

many o t h e r  a c t i o n s  a l l  have an impact on e c o l o g i c a l  systems and e s t h e t i c  

va lues .  

P r i o r  t o  passage of t h e  Na t iona l  and S t a r e  Environmental Po l i cy  Acts,  

t h e r e  was l i t t l e  oppor tuni ty  f o r  review of t h e  environmental  impact of water  

resource  p r o j e c t s .  A s tudy  of environmental impact assessment i n  North Caro l ina  



under t hese  l a w s  f o r  S t a t e  and f e d e r a l  p r o j e c t s  i s  nea r ing  completion and is  

expected t o  provide  u s e f u l  guidance a s  t o  bo th  law and procedures .  The c e n t r a l  

t h r u s t  of t e n t a t i v e  f i n d i n g s  i s  t h a t  environmental q u a l i t y  should be  an important  

cons idera t ion  throughout t h e  planning process  r a t h e r  than  a  tag-on a t  the  end 

a f t e r  a l l  of t h e  dec i s ions  have been made. 

This  i s  being f u r t h e r e d  by the  new Federa l  Water Resources Council  P r in -  

c i p l e s  and Standards f o r  Water Resources Planning which now govern f e d e r a l  

agency a c t i o n s .  The P r i n c i p l e s  and Standards e s t a b l i s h  environmental q u a l i t y  

on an equa l  f o o t i n g  w i t h  economic development a s  one of t h e  two p r i n c i p a l  

o b j e c t i v e s  of water  resource  planning.  

The e f f e c t i v e n e s s  of assessments of e c o l o g i c a l  and broader  environmental  

impact of proposed a c t i o n s  w i l l  depend upon t h e  se r iousness  wi th  which r e l a t e d  

a c t s  a r e  administered,  t h e  a v a i l a b i l i t y  of r e q u i s i t e  s c i e n t i f i c  personnel  a t  

both ends of t h e  s ta tement  p repa ra t ion  and review process ,  and t h e  necessary  

s c i e n t i f i c  information and c r i t e r i a  upon which t o  base  and guide dec i s ions .  

Nei ther  s c i e n t i f i c  knowledge nor  d a t a  a r e  p r e s e n t l y  a v a i l a b l e  f o r  many ques t ions  

of environmental impact and cont inuing  i n v e s t i g a t i o n s  should be encouraged. 

A hazard t o  be avoided a t  a l l  c o s t  i s  t h e  gradual  degrada t ion  of environmental 

assessment i n t o  a pro-forma a c t i o n  t o  meet procedura l  requirements .  It must 

have r e a l  subs tance .  The s u b s t i t u t i o n  of paper f o r  s c i e n t i f i c ,  r a t i o n a l  

eva lua t ion  w i l l  i n e v i t a b l y  b r ing  r evu l s ion  a g a i n s t  a system which can and 

should be an important p a r t  of t h e  planning process .  

There i s  some i n d i c a t i o n  t h a t  S t a t e  agencies  might u s e f u l l y  pay more 

a t t e n t i o n  t o  t h e  S t a t e  Environmental Po l i cy  Act w i t h  r e s p e c t  t o  t h e i r  own pro- 

grams and i n  t h e i r  review of p r o j e c t s  i nvo lv ing  f e d e r a l  a s  w e l l  a s  S t a r e  funds. 

Clearing-house procedures  do not  seem t o  provide  s u b s t a n t i v e  inpu t  and l o c a l  

i n t e r e s t s  appear  t o  have no recourse  but  t o  appeal  t o  f e d e r a l  agencies  f o r  

r e l i e f .  

Because t h e  f e d e r a l  and S t a t e  Environmental Po l i cy  Acts a r e  focused on 

f e d e r a l  and S t a t e  a c t i o n s ,  l e s s  a t t e n t i o n  has  been given t o  l o c a l  government 

and t h e  p r i v a t e  s e c t o r .  While t h e  S t a t e  a c t  au tho r i zes  l o c a l  government t o  

r e q u i r e  t h e  p repa ra t ion  of impact s t a t emen t s  by developers ,  i t  does n o t  r e q u i r e  

l o c a l  government t o  do so,  and t h e r e  i s  l i t t l e  in format ion  as t o  how much t h e  

new a u t h o r i t y  i s  be ing  u t i l i z e d .  Another a c t  r e q u i r e s  t h e  Department of 

Natura l  and Economic Resources t o  i n v e s t i g a t e  t h e  environmental impact of new 

o r  expanding indus t ry .  The s t a t u s  of t h i s  i s  not  c l e a r ,  



An area of particular concern is the large-scale corporate agricultural 

development in the Coastal Region, This involves massive land conversion and 

drainage without sufficient State overview and control of the ultimate impact. 

Studies of this activity and its effect on surface and groundwater systems, soils, 

fish and wildlife, forest resources, social fabric, and the economy are urgently 

needed, These should lead to prompt recommendations for needed additional plan- 

ning and management authority for State and local government, 

Estuaries 

The indiscrTminate development of estuarine areas in North Carolina has 

given rise to wide apprehension and concern over the future of coastal water 

and related land resources, Marsh alteration and destruction; increased 

pollution; and hodge-podge development with loss of natural vegetation, erosion, 

and aesthetic disarray have encouraged a strong movement toward a comprehen- 

sive coastal zone management program for North Carolina, 

Coastal mosquito control practices include both marsh ditching and impound- 

ments. The ecological effects and effectiveness for mosquito control have been 

investigated and recommendations made to the regulatory agency to reduce adverse 

effects and increase effectiveness as mosquito control techniques. 
8,9,10 

The classification and inventory of coastal land-water resources will require 

guidelines and criteria based upon a thorough understanding of the values for 

alternative uses, Management actions on such matters as permits for dredging, 

mosquito control drainage and impoundment, and pollution discharges must be 

supported by a careful evaluation of the aggregative effects of otherwise 

isolated actions, A holistic approach on the regional scale is vital to any 

successful planning and management program. This will not be an easy task, and 

supportive studies will be required.to strengthen the basis for planning and 

management decisions, 

Wetlands 

The concern over coastal estuaries and marshes has not extended to the fresh 

water wetlands where the same indiscriminate pattern of development prevails. 

8 
Kuenzler, E, J. and Marshall, H. L., "Effects of Mosquito Control Ditch- 

ing on Estuarine Ecosystems," WRRI-UNC Report 81, Feb, 1973. 

'~a~alle, Re N., and Knight, KO L., "The Effects of Ditching on the Mosquito 
Populations in Some Sections of Juncus Salt Marsh in Carteret County, North 
Carolina," WRRI-LlNC Report 82, June 1973. 

''~a~alle, R. N. and Knight, K. L., "Effects of Salt Marsh Impoundments on 
Mosquito Populations," WRRI-UNC Report 92, April 1974. 



If North C a r o l i n a  is t o  r e t a i n  we t lands  of v a l u e  f o r  f i s h  and w i l d l i f e ,  

p a r k s ,  and hardwood p r o d u c t i o n ,  it must p roceed  w i t h  a s t u d y  l e a d i n g  t o  t h e  

p r e p a r a t i o n  of a workable  p l a n  f o r  wet land c o n s e r v a t i o n ,  management and use .  

T h i s  shou ld  i n c l u d e  t h e  drawing t o g e t h e r  and upda t ing  o f  i n f o r m a t i o n  a l r e a d y  

a v a i l a b l e  and f i l l i n g  i n  miss ing  data t o  p r o v i d e  a c u r r e n t  i n v e n t o r y  of t h e  

v a r i o u s  t y p e s  of we t lands  encompassed w i t h i n  t h i s  b road  g e n e r i c  c l a s s i f i c a t i o n  

t o g e t h e r  w i t h  assessment  of t h e i r  r e l a t i v e  v a l u e s  f o r  a g r i c u l t u r e ,  f o r e s t  

p r o d u c t i o n ,  f i s h  and w i l d l i f e ,  and groundwater r e c h a r g e .  Ques t ions  as t o  

which areas can most b e n e f i c i a l l y  b e  d r a i n e d ,  adap ted  t o  m u l t i p l e  purposes ,  o r  

b e  p r e s e r v e d  i n  t h e i r  n a t u r a l  s t a t e  must b e  answered. While p r e l i m i n a r y  

s t u d i e s  11s12513 have been completed and a S t a t e  i n v e s t i g a t i o n  is  underway, 

t h e r e  i s  a g r e a t  d e a l  y e t  t o  be  done,  

Regional  Water Supply and Waste Management 

A s  t h e  demand f o r  wi thdrawal  u s e s  of w a t e r  m u l t i p l i e s  and t h e  need f o r  

advanced was te  t r e a t m e n t  of was tewate r s  i n c r e a s e s ,  i t  becomes more and more 

i m p e r a t i v e  t o  look  toward new i n s t i t u t i o n a l  ar rangements  through which c o s t s  

can be minimized and o v e r a l l  program e f f e c t i v e n e s s  i n c r e a s e d .  Reg iona l  man- 

agement o f f e r s  t h e  p o t e n t i a l  f o r  systemwide p e r s p e c t i v e  and d e c i s i o n s  needed 

t o  b r i n g  g r e a t e r  e f f i c i e n c y  t o  b o t h  w a t e r  supp ly  and was tewate r  d i s p o s a l .  

Ways and means of accomplishing t h e  o b j e c t i v e s  o f  r e g i o n a l  management and 

f a c i l i t a t i n g  t h e  p r o c e s s  through p o l i t i c a l l y  a c c e p t a b l e  channe l s  r e q u i r e  con- 

t i  nu ing  s t u d y  . 
Two m a t t e r s  of immediate concern are t h e  p e r e n n i a l  problem o f  s e p t i c  t a n k s  

and w e l l s  and t h e  p r o l i f e r a t i o n  of small w a t e r  and sewer  sys tems ,  

S e p t i c  Tank and W e l l  Problem 

S e p t i c  t a n k s  and p r i v a t e  w e l l s  c o n t i n u e  t o  b e  used under  u n f a v o r a b l e  

c i rcumstances .  The most obvious abuse  appears  t o  be i n  t h e  C o a s t a l  Region i n  

"Anon., "The Wetlands of North  C a r o l i n a  i n  R e l a t i o n  t o  t h e i r  W i l d l i f e  
Value," USDI-FWLS, Reg. fV, 1954. 

'%i lson,  K. A . ,  "North C a r o l i n a  Wet lands ,  T h e i r  D i s t r i b u t i o n  and Manage- 
ment," NCWLRC, 1962. 

13~awley, A. J . ,  "The P r e s e n t  and F u t u r e  S t a t u s  o f  E a s t e r n  North  C a r o l i n a  
Wetlands , I t  WRRI-UNC Report  87; Jan.  1974. 



a r e a s  of h igh  water  t a b l e s ,  While development ,plans have been s u b j e c t  t o  

County Heal th  Department approva l ,  t h e  misuse of p r i v a t e  systems cont inues .  

The problem appears  t o  be mul t i - face ted ,  The r e q u i s i t e  l and  use  p lanning  

and c o n t r o l s  a r e  n o t  s u f f i c i e n t l y  comprehensive t o  prevent  developers  from 

b u i l d i n g  i n  u n s u i t a b l e  a r e a s  and us ing  s e p t i c  tanks and p r i v a t e  wells where 

s u r f a c e  and groundwater p o l l u t i o n  a r e  a lmost  assured .  By t h e  time t h e  p l ans  

a r e  submi t ted  t o  t h e  h e a l t h  departments ,  t h e  p re s su re s  a r e  o f t e n  s e v e r e  and 

d i f f i c u l t  t o  w i th s t and ,  A s  a  r e s u l t ,  u n s a t i s f a c t o r y  p r i v a t e  systems cont inue  

t o  be i n s t a l l e d  and t h e  problem grows. 

While new l e g i s l a t i o n  w a s  passed i n  1973 fo rb idd ing  t h e  cons t ruc t ion  o r  

r e l o c a t i o n  of dwel l ings  wi thout  a county h e a l t h  department permit  a long wi th  

c e r t a i n  o t h e r  r e s t r i c t i o n s ,  t h e  problem doesn ' t  seem t o  be  under  c o n t r o l .  

A t  l e a s t  some of t h e  d i f f i c u l t y  seems t o  s t e m  from v a r i a b l e  performance by 

t h e  h e a l t h  departments  and too  l i t t l e  a u t h o r i t y  a t  t h e  S t a t e  l e v e l .  Thus, 

t h e  problem may be  more i n s t i t u t i o n a l  than t e c h n i c a l  i n  n a t u r e ,  and s t u d i e s  

and remedial  a c t i o n s  should recognize  t h i s ,  

Areawide and Regional Systems 

The p r o l i f e r a t i o n  of  sma l l  community water and sewer systems throughout  

t he  S t a t e  h a s  handicapped e f f o r t s  t o  opt imize t h e  u t i l i z a t i o n  of a v a i l a b l e  

water  r e sou rces  f o r  water  supply and was te  d h p o s a l  and t o  b e n e f i t  from 

economies of s c a l e  i n h e r e n t  i n  r e g i o n a l  systems.  1971  l e g i s l a t i o n  s t r eng thened  

t h e  r e g u l a t i o n  o f  new water systems and 'encourages r e g i o n a l  water  supply and 

sewerage systems,  As o r i g i n a l l y  conceived, t h i s  would have empowered t h e  S t a t e  

t o  t ake  a c t i o n  t o  reduce t h e  r a p i d  growth i n  number of  small systems,  b u t  

t h i s  power was n o t  g r an t ed ,  

While r evo lv ing  funds were au tho r i zed  f o r  comprehensive p lanning  of 

r e g i o n a l  wa te r  supply  and sewerage systems, t h e  funds app rop r i a t ed  have been 

sma l l ,  and i t  i s  d i f f i c u l t  t o  f i n d  much ev idence  o f  major p rog re s s .  

The concept of r e g i o n a l  systems i s  o f t e n  i n t e r p r e t e d  t o  mean regionwide 

p h y s i c a l  systems, which are n o t  always d e s i r a b l e .  I t  is r e g i o n a l  management 

t h a t  i s  important--management w i th  a u t h o r i t y  t o  f i nance ,  p l a n ,  and o p e r a t e  t h e  

con f igu ra t i on  of r e g i o n a l  f a c i l i t i e s  most a p p r o p r i a t e  f o r  a  given set  of c i r -  

cumstances and c o n d i t i o n s .  Regional  management. can a l s o  provide  t h e  supe rv i so ry  

e x p e r t i s e  and l abo ra to ry  suppor t  necessary  t o  main ta in  t h e  l e v e l  of s e r v i c e s  

requi red .  This  avoids  t h e  problem of hundreds of i s o l a t e d  s m a l l  p l a n t s  wi thout  

t h e  f i n a n c i a l  o r  t e c h n i c a l  r e sou rces  t o  a s s u r e  proper  performance and a f f o r d s  



t he  r eg iona l  pe r spec t ive  and c a p a b i l i t y  t o  provide  f o r  e f f i c i e n t  and r e l i a b l e  

s e r v i c e s  on a  r e g i o n a l  b a s i s .  

The g r e a t e s t  d i f f i c u l t y  appears  t o  be  i n s t i t u t i o n a l  i n  na tu re .  Mul t ip le  

o r  even l i m i t e d  purpose r eg iona l  government has never had wide p o l i t i c a l  sup- 

p o r t  and i s  d i f f i c u l t  t o  a t t a i n  o u t s i d e  t h e  gradual  evo lu t iona ry  process  where 

ev ident  need, economic and s o c i a l  cond i t i ons ,  and p o l i t i c a l  c l ima te  provided 

t h e  se l f -gene ra t ing  condi t ions .  Where c i t i e s  and coun t i e s  a r e  w i l l i n g  t o  

assume t h i s  respons ib i l i ty - -and  a  number have--they should be  encouraged t o  do 

s o .  Much of the  d i f f i c u l t y  lies o u t s i d e  t h e  met ropol i tan  a r e a s  where t h e r e  i s  

no c r i t i c a l  mass around which t o  b u i l d  t h e  s e r v i c e  func t ion .  It i s  h e r e  t h a t  

county, multi-county, and S t a t e  government would seem t o  have an i n c r e a s i n g  

r o l e  t o  play.  Addi t iona l  a t t e n t i o n  needs t o  be  given t o  ways and means f o r  

t h e  encouragement of r eg iona l  management of water  and sewer s e rv i ces  f o r  t h e s e  

a r e a s .  

Two r e c e n t l y  au thor ized  s t u d i e s  a r e  of p a r t i c u l a r  i n t e r e s t  wi th  r e s p e c t  

t o  r e g i o n a l  water  and sewer management systems. The Region "J" Council  of 

Governments has  j u s t  undertaken an areawide waste management s tudy of t he  

Research Tr i ang le  (Sec t ion  208 FWPCA) under sponsorship of t h e  Environmental 

P r o t e c t i o n  Agency. The Congress has a l s o  au thor ized  an Urban Study Program 

f o r  t h e  Raleigh-Durham-Chapel H i l l  a r ea  by t h e  U.  S. Army Corps of Engineers.  

The use of a  S t a t e  commission t o  provide  water ,  sewer, and s o l i d  waste  

s e r v i c e s  t o  a r e a s  n o t  adequately served by e x i s t i n g  governmental s t r u c t u r e s  

should a l s o  r e c e i v e  cons ide ra t ion .  S tud ie s  of a l t e r n a t i v e  i n s t i t u t i o n a l  

arrangements,  r e l a t i v e  advantages and disadvantages,  c o s t s ,  and o t h e r  f a c t o r s  

would s e r v e  a  u s e f u l  purpose. 

Water Qual i ty  Planning 

Comprehensive s t u d i e s  and water  p o l l u t i o n  c o n t r o l  p lans  f o r  each of t h e  

S t a t e ' s  r i v e r  bas ins  were completed i n  t h e  i n i t i a l  phase of t h e  S t a t e ' s  water  

p o l l u t i o n  c o n t r o l  program. Because of l i m i t e d  resources ,  t h e s e  have n o t  been 

kept  up t o  da t e .  

Water q u a l i t y  planning has  been undergoing marked realignment and in t en -  

s i f i c a t i o n  a s  a  r e s u l t  of new Environmental P r o t e c t i o n  Agency (EPA) g u i d e l i n e s  

implementing t h e  expanded planning requirements  of t h e  1972 FWPCA. These pro- 

v i d e  f o r  two b a s i c  methods t o  achieve  n a t i o n a l  water  q u a l i t y  goals :  (1) 

e f f l u e n t  l i m i t a t i o n s  based on c o n t r o l  technology, and (2) e f f l u e n t  l i m i t a t i o n s  

based on ambient water  q u a l i t y  s t anda rds .  



New S t a t e  planning requirements imposed by t h e  f e d e r a l  a c t  a r e :  

1 ,  Statewide water  q u a l i t y  planning a s  a management t o o l .  The 

gene ra l  approach is t o  c l a s s i f y  a l l  r i v e r  segments a s  e i t h e r  

e f f l u e n t  l imi t ed  o r  water  q u a l i t y  l i m i t e d  and develop and 

implement management p lans .  

2 ,  Areawide waste  t rea tmeht  managepent planning under Sec t ion  208 

of t h e  W C A .  To t ake  p l ace  i n  met ropol i tan  a r e a s  w i th  sub- 

s t a n t i a l  water  q u a l i t y  l i m i t i n g  problems. The f i r s t  a r e a  i n  

North Caro l ina  i s  Research Tr i ang le  Region "J'L 

A r e a l  t h r e a t  i n  t h e  implementation of t h e  many planning requirements  of 

t h e  FWPCA wi th  i t s  t i g h t  deadl ines  is  t h a t  t h e  S t a t e  w i l l  be compelled t o  

g ive  more form than subs tance  i n  order  t o  keep up. Good planning is  c e r t a i n l y  

needed and must go forward i f  t h e  massive p u b l i c  investsnent i s  t o  pay o f f ,  

b u t  s u f f i c i e n t  t ime must b e  given t o  develop a sound program and c a r r y  i t  

forward, 

Authori ty  f o r  a l l o c a t i o n  of s t o r a g e  capac i ty  i n  f e d e r a l  r e s e r v o i r s  f o r  

downstream wa te r  q u a l i t y  c o n t r o l  w a s  reaf f i rmed by tile 1972 FWPCA. Despi te  

t h i s ,  t h e r e  has  been a tendency t o  d iscourage  s t o r a g e  f o r  t h i s  purpose on t h e  

premise t h a t  i t  i s  unnecessary i f  waste d i scha rges  a r e  proper ly  t r e a t e d .  This 

i s  a sho r t - s igh ted  view of t h e  o v e r a l l  water  q u a l i t y  management problem. The 

growing information on non-point sources of p o l l u t i o n  i n d i c a t e s  t h a t  wh i l e  

land runoff may be  s u b j e c t  t o  some degree of c o n t r o l ,  t h e  o v e r a l l  non-point 

source  p o l l u t i o n  i s  of s u f f i c i e n t  magnitude t o  r e q u i r e  d i l u t i o n  dur ing  c r i t i c a l  

per iods  i f  water  q u a l i t y  s t anda rds  a r e  t o  be maintained. Thus, cont inued 

s to rage  f o r  t h i s  purpose appears  t o  be necessary  and should be dropped only 

a f t e r  t h e  most r i go rous  examination on a case-by-case b a s i s ,  

Every a u t h o r i t a t i v e  group t h a t  has  s t u d i e d  water  resources  on t h e  n a t i o n a l  

s c a l e  has  concluded t h a t  comprehensive water p o l l u t i o n  c o n t r o l  planning should 

be c a r r i e d  out  w i t h i n  t h e  b r ~ a d e r  framework of water and r e l a t e d  land  r e source  

planning.  Sec t ion  209 of t h e  FWPCA d i r e c t s  t h e  WRC t o  prepare  r i v e r  bas in  

p l ans  f o r  t h e  e n t i r e  country with p r i o r i t y  t o  areawide waste t rea tment  manage- 

ment a r e a s .  North Carol ina has reques ted  t h e  WRC t o  approve such a s tudy f o r  

t h e  S t a t e  a s  a whole. This would be a most meaningful s t e p  i f  approved. 

There i s  o f t e n  a cons iderable  gap between l e g i s l a t i v e  a u t h o r i z a t i o n  f o r  

planning and performance a t  a l l  l e v e l s  of government. E a r l i e r  ve r s ions  of 

t h e  WCA--dating back t o  1948--also r equ i r ed  comprehensive planning and 



conformity w i t h  broad r e g i o n a l  p lans .  Except f o r  a b r i e f  e f f o r t  i n  the  mid- 

19601s,  t h e  substance never  ma te r i a l i zed  and token planning t o  comply with the  

t e c h n i c a l  l e g a l  requirements  became t h e  o rde r  of t h e  day. 

The new a c t  can encourage and support  a major advance i n  planning o r  i t  

can produce more paper of l i t t l e  s u b s t a n t i v e  va lue .  Workshops designed t o  

exp lo re  and eva lua t e  p re sen t  planning procedures a s  t o  approach, conten t ,  and 

scope would s t r eng then  t h e  process .  Experimental and p i l o t  p r o j e c t s  t o  develop 

and demonstrate planning methodology i n  support  of t h e  e f f o r t s  of multi-county 

r e g i o n a l  and r i v e r  bas in  planning would a l s o  be use fu l .  





WATER POLLUTION CONTROL 





WATER POLLUTION CONTROL 

Water p o l l u t i o n  c o n t r o l  i n  North Carol ina has made impressive gains  s i n c e  

enactment of the  Stream S a n i t a t i o n  Law i n  1951. P r i o r  t o  t h e  1972 FWPCA, con- 

s i d e r a b l e  i n i t i a t i v e  s t i l l  remained i n  S t a t e  hands. However, t h e  comprehen- 

s i v e  requirements and t i g h t  t ime schedules  imposed by t h e  Federal  Act have 

s h i f t e d  the  i n i t i a t i v e  t o  EPA. This extends from the  broad f e d e r a l  goals  

through necessary changes i n  S t a t e  l e g i s l a t i o n ,  i d e n t i f i c a t i o n  of sources ,  

permi ts ,  monitoring, r epo r t ing ,  planning and enforcement,  Provis ion  has been 

made f o r  a reba lanc ing  of i n i t i a t i v e s  through de lega t ion  of t he  permit  system 

and c e r t a i n  o t h e r  programs t o  t he  S t a t e .  

While t h e  Board of Water and A i r  Resources r e c e n t l y  h e l d  a s e r i e s  of 

hear ings  and follow-up a c t i o n s  t o  upgrade the  c l a s s i f i c a t i o n  of S t a t e  waters ,  

t h i s  se rved  t o  upgrade water q u a l i t y  ob jec t ives  and does n o t  speak t o  p re sen t  

water  q u a l i t y .  As  a matter of f a c t ,  i t  i s  very  d i f f i c u l t  t o  determine p re sen t  

q u a l i t y  from a v a i l a b l e  d a t a  and information.  It i s  known, however, t h a t  a 

cons ide rab le  number of s t ream segments have n o t  y e t  been brought i n t o  compli- 

ance wi th  water  q u a l i t y  s t anda rds ,  and much work remains t o  be done. 

E a r l i e r  progress  i n  water  p o l l u t i o n  c o n t r o l  has  been l a r g e l y  through the  

imposi t ion of primary and secondary t rea tment  requirements  f o r  municipal and 

i n d u s t r i a l  po in t  sources .  These s t e p s  made more v i s i b l e  such unresolved 

ques t ions  a s  t o  how t o  d e a l  w i th  a g r i c u l t u r a l  wastes ,  urban and r u r a l  land 

runoff ,  sediment from urban and highway cons t ruc t ion ,  o i l ,  hazardous subs tances ,  

and t h e  va r i ed  problems of a l t e r n a t i v e s  and choice where inc reas ing  numbers of 

c i t i e s  and i n d u s t r i e s  a r e  faced with c o s t l y  advanced waste t rea tment .  Many of 

t hese  p re s s ing  new problems cannot be d e a l t  with on an i n d i v i d u a l  b a s i s  and 

must be approached i n  a systems context  on a r e g i o n a l  b a s i s .  

I d e n t i f i c a t i o n ,  Sources,  and Fa te  of P o l l u t a n t s  

The i d e n t i f i c a t i o n  of p o l l u t a n t s  depends upon f a c t u a l  information on 

sources  and t iming  of r e l e a s e s  t oge the r  wi th  r e l i a b l e  and s e n s i t i v e  monitor ing 

and a n a l y t i c a l  equipment and procedures.  It is a l s o  dependent upon understand- 

i n g  of methods of t r a n s p o r t ,  i n t e r a c t i o n  wi th  t h e  p h y s i c a l  and b i o l o g i c a l  

sys  terns, and changing f orms of p o l l u t a n t s .  

The p r i n c i p a l  sources  of water  p o l l u t i o n  i n  North Carol ina a r e  waste  d i s -  

charges from c i t i e s ,  i ndus t ry ,  a g r i c u l t u r e ,  and l and  runoff from urban and r u r a l  

a r e a s .  



Municipal  Wastes 

Municipal  w a s t e s  i n c l u d e  domest ic ,  commercial, i n s t i t u t i o n a l ,  and indus-  

t r i a l  d i s c h a r g e s .  I n f o r m t i o n  on t h e  i m p o r t a n t  i n d u s t r i a l  component h a s  n o t  

been g e n e r a l l y  a v a i l a b l e ,  b u t  t h e  s i t u a t i o n  s h o u l d  improve on January  1, 1975, 

when i n d u s t r i e s  d i s c h a r g i n g  t o  munic ipa l  sewer sys tems must s t a r t  a n n u a l  

r e p o r t i n g  t o  t h e  c i t i e s  s e r v i c i n g  them, On J u l y  1, 1973, c i t i e s  were  r e q u i r e d  

t o  moni to r  w a s t e  d i s c h a r g e s  and t o  r e p o r t  monthly t o  t h e  OWAR. 

V a r i a t i o n s  of waste d i s c h a r g e s  o v e r  t i m e ,  a c t u a l  p l a n t  performance,  and 

t r e a t m e n t  p l a n t  by-pass a r e  m a t t e r s  need ing  f u r t h e r  i n v e s t i g a t i o n ,  

I n d u s t r i a l  Wastes 

I n f o r m a t i o n  concern ing  i n d u s t r i a l  was tes  d i s c h a r g e d  d i r e c t l y  t o  w a t e r  

c o u r s e s  h a s  been v e r y  s p o t t y .  D e s p i t e  e a r l i e r  bas inwide  s t u d i e s  and a S t a t e  

p e r m i t  system, l i t t l e  up-to-date i n f o r m a t i o n  a p p e a r s  t o  b e  a v a i l a b l e .  T h i s  

i s  a s e r i o u s  d e f i c i e n c y  which s h o u l d  be r e c t i f i e d  by t h e  same monthly r e p o r t -  

i n g  now r e q u i r e d  of c i t i e s  i n  North  C a r o l i n a ,  Follow-up s t u d i e s  o f  t h e  

e f f e c t i v e n e s s  of t h e  new r e p o r t i n g  sys tem would be u s e f u l .  

The wide d i v e r s i t y  of s u b s t a n c e s  i n  i n d u s t r i a l  w a s t e s  and broad spec t rum 

of e f f e c t s  can b e  d i f f i c u l t i e s  i n  moni to r ing  and r e p o r t i n g .  These have  

encouraged ~ v e r s i m p l i f i c a t i o n s  l i k e  t h e  e x p r e s s i o n  of p o l l u t i o n  l o a d s  w i t h  a 

s i n g l e  pa ramete r  l i k e  BOD when t h i s  i s  c l e a r l y  n o t  a p p l i c a b l e  t o  many w a s t e s .  

Another example i s  t h e  con t inued  e f f o r t  t o  d e t e c t  t h e  p r e s e n c e  of p a t h o g e n i c  

b a c t e r i a  and v i r u s  through i n d i c a t o r  organisms whose q u e s t i o n a b l e  a p p l i c a b i l i t y  

h a s  been demonstra ted.  e 

The technology  f o r  waste  c h a r a c t e r i z a t i o n  and measurement of p o l l u t i o n a l  

e f f e c t s  i s  s t i l l  r e l a t i v e l y  p r i m i t i v e  and must b e  improved th rough  con t inued  

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

and p r i v a t e  inves tment  i n  w a t e r  p o l l u t i o n  c o n t r o l .  

A g r i c u l t u r a l  Wastes 

A t t e n t i o n  h a s  onby r e c e n t l y  focused  on a g r i c u l t u r e  as a major  s o u r c e  of 

w a t e r  p o l l u t i o n ,  A g r i c u l t u r a l  f e r t i l i z e r s  have been wide ly  a l l e g e d  t o  b e  a 

major  s o u r c e  of phosphorus and n i t r o g e n  r e a c h i n g  s u r f a c e  and ground w a t e r s ,  

b u t  t h i s  h a s  n o t  been  w e l l  documented. Research t o  de te rmine  t h e  e x t e n t  o f  

a g r i c u l t u r e ' s  c o n t r i b u t i o n  i s  underway. This  h a s  demonstra ted14 t h a t  phosphorus 

1 4 ~ i l m e r ,  V -  J .  G i l l i a m ,  J .  W . ,  Joyce ,  R. T., and Luten,  F . ,  "Loss of 
F e r t i l i z e r  N u t r i e n t s  from S o i l s  t o  Drainage Waters," WRRI-UNC Report  55, 
S e p t ,  1972. 



l o s s  i s  a s soc i a t ed  with e ros ion  and can be l a r g e l y  c o n t r o l l e d  through good 

s o i l  conserva t ion  p r a c t i c e .  Nitrogen l each ing  t o  ground and s u r f a c e  waters ,  

however, does occur ,  Addi t iona l  s t u d i e s  a r e  necessary t o  determine t h e  pathways 

and condi t ions  a s soc i a t ed  with n i t rogen  l o s s e s  and p r e d i c t i v e  r e l a t i o n s h i p s  

f o r  e s t ima t ing  inpu t  from a g r i c u l t u r e .  

P e s t i c i d e s  a r e  e s s e n t i a l  t o  t he  product ion of crops which a r e  of major 

economic importance t o  North Caro l ina .  They a r e  a l s o  sources  of p o l l u t i o n ,  

and a g r i c u l t u r a l  p r a c t i c e s  must provide the  necessary p r o t e c t i o n  t o  t h e  aqua t i c  

environment. While f i s h  k i l l s  and o t h e r  extreme events  have s igna led  t h e  

misuse of p e s t i c i d e s  i n  North Carol ina,  they have gene ra l ly  r e s u l t e d  from 

c a r e l e s s  and ignorant  use.  Increased  knowledge of sou rces ,  t r a n s p o r t  systems, 

f a t e ,  and e c o l o g i c a l  e f f e c t s  of p e s t i c i d e s  which a r e  used i n  conformity wi th  

e s t a b l i s h e d  p r a c t i c e  and c o n t r o l s  i s  requi red .  S tud ie s  have been completed 
15  

and o t h e r s  a r e  underway. These need t o  be expanded t o  i nc lude  a l l  of t h e  

p r i n c i p a l  types of p e s t i c i d e s  used i n  t h e  S t a t e .  

Probably the  most important  p o t e n t i a l  source of p o l l u t i o n  from a g r i c u l -  

t u r a l  a c t i v i t i e s  i s  animal wastes .  The product ion of t h e s e  was tes  exceeds 

by many times t h a t  of human wastes; and y e t ,  t h e  problem has  only r e c e n t l y  

been acknowledged. Numbers of animals i n  themselves can be  ve ry  misleading.  

Topography, v e g e t a t i v e  cover ,  animal acces s  t o  water  courses ,  s o i l s ,  and 

a v a i l a b i l i t y  of t rea tment  a l l  p lay  a  p a r t .  Re l i ab l e  d a t a  on i n d i v i d u a l  sources  

on a  watershed-by-watershed b a s i s a r e  needed. Animal product ion u n i t s  must be 

inven to r i ed  with due a t t e n t i o n  t o  l o c a l  conditions--not t h e  mere adding up of 

numbers of animals.  

North Caro l ina  s t u d i e s  on animal waste  management have been underway f o r  

a  number of yea r s .  l6 ' 17. Guidel ines  have been prepared f o r  animal producers ,  

and research  i s  cont inuing  t o  develop a l t e r n a t e  waste  t rea tment  p r a c t i c e s  and 

r e f i n e  design c r i t e r i a .  

15sheets ,  T .  J . ,  Bradley,  J .  R., Jr., and Jackson, M.  D . ,  "Contamination 
of Surface  and Ground Water wi th  P e s t i c i d e s  Applied t o  Cotton," WRRI-UNC 
Report 60, A p r i l  1972.  

1 6 ~ o b b i n s ,  J .  W .  D., Howells, D. H . ,  and Kr iz ,  G.  J . ,  "Role of Animal 
Wastes i n  A g r i c u l t u r a l  Land Runoff," EPA Report 13020 DGX 08/71, Aug, 1971. 

? 7 
I I Humenik, F. J . ,  "Swine Waste Cha rac t e r i za t ion  and Evalua t ion  of Animal 

Waste Treatment A l t e r n a t i v e s , "  WRRI-UNC Report 61, June 1972. 



Land Runoff 

P o l l u t i o n  from land runoff  has  rece ived  only a  f r a c t i o n  of t h e  a t t e n t i o n  

it deserves.  This has  been due t o  the h ighe r  p r i o r i t y  a s soc i a t ed  w i t h  c o n t r o l  

of p o l l u t i o n  from municipal and i n d u s t r i a l  wastes  and t h e  g r e a t  d i f f i c u l t y  of  

coping wi th  d i f f u s e  sources of p o l l u t i o n .  A s  t reatment  requirements f o r  muni- 

c i p a l  and i n d u s t r i a l  wastes become inc reas ing ly  severe  and e f f l u e n t s  more h ighly  

t r e a t e d ,  t h e  p o l l u t a n t s  c a r r i e d  by runoff  assume g r e a t e r  and g r e a t e r  importance. 

This is  growing evidence 17'18 t h a t  urban and r u r a l  land runoff  i s  a  major con- 

t r i b u t i n g  f a c t o r  t o  water  p o l l u t i o n  i n  Morth Carol ina which can no longe r  be 

ignored i n  water  q u a l i t y  management, 

Actions t o  c l a s s i f y  o r  r e c l a s s i f y  waters  should be taken i n  f u l l  knowledge 

of t he  use of cont iguous lands  and t h e  e f f e c t s  of r e l a t e d  l and  runoff  on pro- 

posed uses  and s tandards  of q u a l i t y .  When land  uses  w i l l  i n t e r f e r e  wi th  pro- 

posed water  uses ,  cons idera t ion  should be given t o  necessary  land use c o n t r o l s ,  

t h e  t rea tment  of land  runof f ,  o r  c l a s s i f i c a t i o n  f o r  l e s s  demanding uses .  

S tud ie s  of p o l l u t i o n  con t r ibu ted  by land runoff  need t o  be continued and expanded. 

They should inc lude  urban, r e c r e a t i o n a l ,  a g r i c u l t u r a l ,  f o r e s t  p roduct ion ,  and 

n a t u r a l  a r eas ;  and encompass t he  r e l a t i o n s h i p  between water  q u a l i t y  parameters  

and du ra t ion  and i n t e n s i t y  of r a i n f a l l ,  streamflow, and land use  p r a c t i c e s ;  

c o n t r o l  measures; and the  development of techniques f o r  t h e  inco rpora t ion  of 

land m o f f  i n t o  water  q u a l i t y  management p r a c t i c e ,  

Sediment 

Very l i t t l e  hard d a t a  have been developed on sediment p o l l u t i o n  i n  North 

Caro l ina .  The p r e v a i l i n g  a t t i t u d e  concerning a g r i c u l t u r a l  and f o r e s t r y  sources  

i s  t h a t  h i s t o r i c a l  conserva t ion  programs a r e  s u f f i c i e n t  t o  keep e ros ion  under 

c o n t r o l  i f  app l i ed  i n  p r a c t i c e .  Road cons t ruc t ion  and maintenance and urban 

cons t ruc t ion  have moved t o  t h e  f o r e f r o n t  of p re sen t  concern f o r  sediment po l lu -  

t i o n .  V i s i b l e  evidence of excess ive  e ros ion  and sedimentat ion from highway 

and urban cons t ruc t ion  has been s o  p l e n t i f u l  and persuas ive  t h a t  p u b l i c  a t t e n t i o n  

and i n t e r e s t  culminated i n  passage of t h e  Sedimentat ion P o l l u t i o n  Control  Act 

of 1973. Add i t iona l  information on sediment sources  under vary ing  cond i t i ons  

17Firyan, Ee H., "Quality of Stormwater Drainage from Urban Land Areas i n  
Morth Caro l ina ,  " WRRI-UNC Report 37, June 1970. 

1 8 ~ o l s t o n ,  N. V . ,  "Po l lu t ion  from Urban Land Runoff , I 1  WRRI-UNC Research 
Spec ia l ,  March 1974. 



of topography, s o i l  d i s turbance ,  and r a i n f a l l  would be most u s e f u l  f o r  the  

refinement of o b j e c t i v e  s tandards  needed f o r  implementation of t h e  Act. 

Oi 1 - 
While o i l  p o l l u t i o n  is  s u f f i c i e n t l y  s e r i o u s  t o  j u s t i f y  enactment of t h e  

O i l  P o l l u t i o n  Control  Act of 1973, i t  i s  d i f f i c u l t  t o  desc r ibe  i n  quan t i t a -  

t i v e  terms. Sources range from s e r v i c e  s t a t i o n s ,  r ece iv ing  and d i s t r i b u t i o n  

f a c i l i t i e s ,  and tank farms t o  tankers  a t  s e a .  S t a t i o n a r y  sources  have n o t  

been inventor ied ,  nor  t h e  o v e r a l l  problem w e l l  def ined .  Previous ep isodes  of 

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

sh ipping  and r e f i n i n g  appear  t o  have made a convincing argument f o r  S t a t e  

a c t i o n ,  

Measurement of P o l l u t i o n  

Any s t r a t e g y  f o r  water  q u a l i t y  monitoring must be b u i l t  upon a  foundat ion 

of proven sampling and a n a l y t i c a l  t echniques .  The ques t ion  of s t r a t e g y  was 

d iscussed  under Water Resource Planning so  a t t e n t i o n  h e r e  i s  l i m i t e d  t o  t h e  

a b i l i t y  t o  d e t e c t  and measure p o l l u t a n t s  once t h e  b a s i c  s t r a t e g y  has been 

determined, 

E f f luen t  sampling of po in t  sources  of p o l l u t i o n  i s  now requ i r ed  under 

S t a t e  and f e d e r a l  law. Guidel ines  and s tandards  need t o  be developed t o  a s s u r e  

uniformity and r e l i a b i l i t y  of d a t a .  

Sampling of r ece iv ing  waters  has  t oo  long been a func t ion  of t h e  a v a i l -  

a b i l i t y  of personnel ,  l abo ra to ry  capac i ty ,  work day, and work week c o n s t r a i n t s .  

To be more meaningful, i t  should be  ad jus t ed  t o  t imes and l o c a t i o n s  representa-  

t i v e  of changes i n  ambient water  q u a l i t y .  Frequency of sampling has  been too  

low i n  the  p a s t  t o  provide meaningful da t a .  E a r l i e r  d i scuss ion  of monitor ing 

s t r a t e g y  r e f l e c t s  the  opinion t h a t  whi le  frequency i s  being improved, funda- 

mental ques t ions  s t i l l  need f u r t h e r  a t t e n t i o n .  

Ana ly t i ca l  techniques a r e  always i n  a s t a t e  of change. EPA's Ana ly t i ca l  

Reference Se rv i ce  has  been of g r e a t  va lue  i n  s t a n d a r d i z a t i o n  and procedura l  

improvements. Much remains t o  be done, however, with p a r t i c u l a r  a t t e n t i o n  t o  

remote sens ing  equipment whereby continuous records  of changing water  q u a l i t y  

can be obtained.  

The i d e n t i f i c a t i o n  and measurement of t o x i c  p o l l u t a n t s  and t r a c i n g  of 

t h e i r  mu l t ip l e  pathways from source  t o  u l t i m a t e  f a t e  is  a  complex undertaking.  

An understanding of t he  changing forms of such subs tances ,  t h e i r  methods of 

t r a n s p o r t ,  and movement through e c o l o g i c a l  systems i s  of g r e a t  importance. 



Sampling needs t o  be based upon t h i s  kind of information i f  t h e s e  m a t e r i a l s  

a r e  t o  be  e f f e c t i v e l y  monitored. 

The d e t e c t i o n  of t o x i c  substances i n  water  i s  d i f f i c u l t  and expensive 

unless  supported by i n t e l l i g e n c e  on probable presence through use  i n  t h e  

upstream watershed. The number of p o s s i b l e  substances i s  simply too  l a r g e  f o r  

rou t ine  a n a l y s i s  wi thout  some screening  process  of t h i s  kind.  Knowledge of 

t h e  use  of t o x i c  m a t e r i a l s  i n  manufacturing processes ,  a g r i c u l t u r e ,  and e l s e -  

where would seem t o  be a necessary  ad junct  t o  r o u t i n e  r e p o r t i n g  on waste  d i s -  

charges i f  monitor ing is  t o  be e f f i c i e n t  and s e n s i t i v e  t o  change. 

Sampling and a n a l y t i c a l  techniques a r e  now being s tud ied  under a  r e g i o n a l  

program i n  which t h e  I n s t i t u t e  i s  p a r t i c i p a t i n g .  This  work needs t o  be 

cont inued,  

Water Qual i ty  Standards 

Water q u a l i t y  s tandards  a r e  now gene ra l ly  i n t e r p r e t e d  t o  i nc lude  t h e  

c l a s s i f i c a t i o n  of waters  a s  t o  b e s t  usage; the  phys i ca l ,  chemical,  and 

b a c t e r i o l o g i c a l  c r i t e r i a  necessary  t o  de f ine  water  q u a l i t y  f o r  des igna ted  

uses; and t h e  p l an  f o r  p o l l u t i o n  abatement, The r a p i d  r a t e  of s o c i a l  and 

technologica l  change underscores  the  importance of p e r i o d i c  reviews of water  

q u a l i t y  s t anda rds  t o  a s s u r e  continued re levance .  

C l a s s i f i c a t i o n  of Water Courses 

I n  1973, the  Board of Water and A i r  Resources undertook a s t a t e w i d e  review 

of water  use  c l a s s i f i c a t i o n s  i n  r ecogn i t i on  of t h e  changes t h a t  have taken 

p l ace  i n  water  usage s i n c e  the  o r i g i n a l  c l a s s i f i c a t i o n s  were assigned.  The 

t rend  has  been t h e  upgrading of waters  from Class D ( a g r i c u l t u r e ,  i n d u s t r i a l ,  

e t c . )  t o  Class  C ( f i s h i n g ,  boa t ing ,  wading, e t c . ) .  P re sen t  c l a s s i f i c a t i o n s  

do n o t  encompass a l l  purposes and a d d i t i o n a l  a t t e n t i o n  might be given t o  n a t u r a l  

s t a t e  p re se rva t ion ,  broader  r e c r e a t i o n a l  use,  research ,  and educa t ion ,  

The r e l a t i o n s h i p s  between s t ream c l a s s i f i c a t i o n  and land  use  need t o  be 

thoroughly explored toward t h e  end of i d e n t i f y i n g  in te rdependencies  and 

development of techniques t o  harmonize land  and water  use.  

Water Qual i ty  C r i t e r i a  

Water q u a l i t y  c r i t e r i a  are extremely d i f f i c u l t  t o  d e f i n e  wi th  p r e c i s i o n .  

Most relate t o  b i o l o g i c a l  systems, human h e a l t h ,  o r  e s t h e t i c  responses.  A l l  

a r e  approximations a r r i v e d  a t  by s p e c i a l i s t s  i n  t h e  context  of committee 

review and consensus, A l l  are imperfec t  and can be improved through r e sea rch  



and f u r t h e r  s c i e n t i f i c  review. The most r e c e n t  f e d e r a l  c r i t e r i a  were developed 

f o r  EPA by committees of t h e  Nat iona l  Academy of Sc iences  l a s t  yea r .  Federa l  

c r i t e r i a  f o r  such parameters  as temperature and d isso lved  oxygen should pro- 

v ide  f o r  acceptab le  ranges wi th in  which due account can be given t o  geographi- 

c a l  d i f f e r ences .  S p e c i a l  a t t e n t i o n  needs t o  be given t o  improved c r i t e r i a  f o r  

n u t r i e n t s ,  sediment,  co lo r  and odor,  t o x i c  m a t e r i a l s ,  b a c t e r i a ,  and v i r u s e s .  

P l a n  Trnplerxnta Lion 

The f i n a l  component of water  q u a l i t y  standards--plan implementation--has 

s o  f a r  avoided r igorous  assessment.  Experience i n d i c a t e s  t h a t  a c u t e  po l lu -  

t i o n  episodes involv ing  f i s h  k i l l s  o r  nu isance  condi t ions  have been t h e  bases  

f o r  most enforcement a c t i o n s .  But t hese  r ep re sen t  s t a t e s  of d e t e r i o r a t i o n  i n  

water  q u a l i t y  f a r  below l e v e l s  a t  which cont ravent ion  of s tandards  f i r s t  

occurred,  The ques t ion  t o  be answered i s :  "What does t h e  record show wi th  

r e spec t  t o  d e t e c t i o n  of cont ravent ions  of s t anda rds ,  i d e n t i f i c a t i o n  of respon- 

s i b l e  p o l l u t e r s ,  and enforcement follow-up?" The record  is  vague and sheds 

l i t t l e  l i g h t  on what h a s  occurred,  This i s  presumed t o  be  due t o  t h e  inhe ren t  

weakness of r e l i a n c e  on s t ream s t anda rds  a s  an enforcement t o o l  where m u l t i p l e  

sources  of p o l l u t i o n  are involved. I t  i s  simply too  d i f f i c u l t  t o  determine 

r e s p o n s i b i l i t y  i n  many cases .  Other f a c t o r s  a r e  l i m i t a t i o n s  i n  monitor ing 

systems, inadequate  r e sou rces  t o  a s s u r e  prompt a n a l y s i s  and r e p o r t i n g ,  and 

weaknesses i n  S t a t e  l a w  which have prevented d e c i s i v e  r e g u l a t o r y  a c t i o n s  a t  the  

admin i s t r a t i ve  l e v e l ,  and a  p o l i c y  emphasizing a  coopera t ive  r a t h e r  than  regula-  

t o r y  response toward p o l l u t e r s .  Now t h a t  t h e  law has been s t rengthened  and 

monitoring procedures r ev i sed ,  t h e  S t a t e  should be i n  a  p o s i t i o n  t o  t ake  more 

a f f i r m a t i v e  a c t i o n .  

S tud ie s  dea l ing  wi th  a l l  t h r e e  phases of water  q u a l i t y  s t anda rds  would 

be  very  u s e f u l  i f  they l e d  t o  s p e c i f i c  recommendations f o r  t h e  s t r eng then ing  

of t h e  S t a t e  program. 

E f f e c t s  of P o l l u t i o n  

The cause-ef fec t  r e l a t i o n s h i p s  of many p o l l u t a n t s  on water  q u a l i t y  and 

water use a r e  s t i l l  inadequate ly  understood. Some have been a l luded  t o  e a r l i e r  

i n  t h i s  r e p o r t :  r a t e s  of e x e r t i o n  of oxygen demand by the  more r e f r a c t o r y  

organic  wastes ,  e f f e c t s  of sus t a ined  h ighe r  temperatures  on a q u a t i c  b i o t a ,  

synergistic r e l a t i o n s h i p s  involv ing  t o x i c  subs tances ,  water  q u a l i t y  requirements  

f o r  body-contact r e c r e a t i o n ,  eu t roph ica t ion ,  and d r ink ing  water  q u a l i t y .  This  



l i s t  is  merely  i l l u s t r a t i v e  and i n  no s e n s e  is  i n t e n d e d  t o  be  comprehensive.  

Some a d d i t i o n a l  comment i s  w a r r a n t e d  w i t h  r e s p e c t  t o  t h e  la t ter  two areas. 

E u t r o g h i c z t i o n  

The e f f e c t s  of n i t r o g e n  and phosphorus on r e s e r v o i r s ,  s t r e a m s ,  and 

e s t u a r i e s  have n o t  been we31 d e f i n e d .  The j u x t a p o s i t i o n  of u rban  development 

i n  t h e  Piedmont and t h e  a v a i l a b i l i t y  of r e s e r v o i r  sites a l o n g  t h e  f a l l  l i n e  

between t h e  Piedmont and C o a s t a l  Regions p l a c e s  much of t h e  u rban ,  i n d u s t r i a l ,  

and domes t ic  w a s t e s  and l a n d  r u n o f f  upst ream from proposed and p o t e n t i a l  

r e s e r v o i r  s i tes .  ~ t u d i e s l ~ ' ~ ~  of n u t r i e n t  l e v e l s  i n  t r i b u t a r i e s  t o  t h e  N e w  

Hope R e s e r v o i r  o v e r  t h e  p a s t  f i v e  y e a r s  have p rov ided  much u s e f u l  i n f o r m a t i o n  

i n  s u p p o r t  of d e c i s i o n s  which w i l l  have t o  be  made w i t h  r e s p e c t  t o  w a t e r  

q u a l i t y  management. The t r o p h i c  s tate of e x i s t i n g  l a k e s  and r e s e r v o i r s  i s  a l s o  

a matter of concern and a r e l a t e d  i n v e s t i g a t i o n  is  now underway, 

E u t r o p h i c a t i o n  s t u d i e s  were  under taken  i n  t h e  Pamlico e s t u a r y  i n  1966 as 

a r e s u l t  of phospha te  mining and p r o c e s s i n g  a ~ t i v i t i e s . ~ " ~ ~ ' ~ ~  While phos- 

phorus  l e v e l s  have been q u i t e  h i g h ,  n i t r o g e n  h a s  been l i m i t i n g  and no  e u t r o -  

p h i c a t i o n  problems have  developed.  T h i s  work i s  now drawing t o  a c l o s e .  

P a r a l l e l  s t u d i e s  have r e c e n t l y  been under taken  i n  o t h e r  major  e s t u a r i e s  of 

t h e  c o a s t a l  r e g i o n .  A g r e a t  d e a l  of v a l u a b l e  d a t a  have now been  accumulated 

which w i l l  be u s e f u l  f o r  w a t e r  q u a l i t y  management d e c i s i o n s  i n  t h e s e  b o d i e s  

of w a t e r ,  Work on one of t h e s e ,  t h e  Chowan R i v e r  e s t u a r y ,  w i l l  b e  g r e a t l y  

expanded d u r i n g  t h e  coming few y e a r s  th rough  a j o i n t  North C a r o l i n a - V i r g i n i a -  

EPA-USGS-Institute s t u d y .  P e r i o d i c  a l g a l  blooms on t h e  lower  Chowan have  

o c c u r r e d  w i t h  i n c r e a s i n g  f requency  . P u b l i c  r e s p o n s e  h a s  been v i g o r o u s  and 

c o r r e c t i v e  a c t i o n  by r e g u l a t o r y  a g e n c i e s  is  expec ted .  The o b j e c t i v e  o f  t h i s  

comprehensive s t u d y  i s  t o  de te rmine  t h e  waste s o u r c e  o r  combinat ion o f  s o u r c e s  

19weiss, C. H . ,  "Water Q u a l i t y  c h a r a c t e r i s t i c s  of t h e  New Hope and Lower 
Haw R i v e r s  w i t h  E s t i m a t e s  o f  P r o b a b l e  Q u a l i t y  o f  Mew Hope Lake," WRRI-UNC 
Report  48, Jan. 1971. 

20~e i ss ,  C e  H , Yocum, T. W., and Minoque, J .  E., " F u r t h e r  C h a r a c t e r i z a -  
t i o n  of t h e  Water Q u a l i t y  of t h e  Mew Hope and Lower Haw R i v e r s  , . . , I 1  WRRI-UNC 
Report  73 ,  Nov. 1972. 

2 1 ~ o p e l a n d ,  B . J. ,  Hobbie, J .  E.  , "Phosphorus and E u t r o p h i c a t i o n  i n  t h e  
Pamlico River  E s t u a r y  1966-1969--A Summary, I '  WRRI-UNC Report  65,  March 1972. 

2 2 ~ o b b i e ,  J. E. ,  Copeland, B .  J . ,  and H a r r i s o n ,  W .  G . ,  " N u t r i e n t s  i n  t h e  
Pamlico River  Es t u a r y  1969-1971, ' I  WRRI-UNC Report  76, Dec . 19 72. 

23Harr ison,  W .  G . ,  Hobbie, J. E. ,  "Ni t rogen Budget of a North  C a r o l i n a  
Es tuary , "  WRRI-UNC Report  86, J a n .  1974. 



r e spons ib l e  f o r  t h e  blooms and develop p r e d i c t i v e  models t o  a i d  t h e  p u b l i c  

agencies  ia t h e i r  management dec is ions .  

Pnblic Ikt%r Supply 

The p o t e n t i a l  f o r  movement of p o l l u t a n t s  from raw water  sources i n t o  

t r e a t e d  pub l i c  water  supp l i e s  i s  a ma t t e r  of i nc reas ing  concern, The q u a l i t y  

c r i t e r i a  i n  gene ra l  use are t h e  in-stream S t a t e  and f e d e r a l  c r i t e r i a  and t h e  

EPA Drinking Water S tandards ,  Routine s a f e t y  of t r e a t e d  s u p p l i e s  i s  gene ra l ly  

determined by b a c t e r i o l o g i c a l  examination of water  samples taken from d i s -  

t r i b u t i o n  systems. Water t rea tment  p l a n t s  are not  normally designed t o  remove 

t h e  d i s so lved  m a t e r i a l s  appearing i n  po l lu t ed  s t reams,  and t h e r e  i s  cons iderable  

ques t ion  a s  t o  t h e  amounts of r e f r a c t o r y  o rgan ic  chemicals and t o x i c  meta ls  

which may be pass ing  through t reatment  processes  t o  t h e  consumer. Because of 

t h e  low concent ra t ions ,  t h e r e  may never  be any r ecogn i t i on  of t o x i c i t y  and 

adverse  e f f e c t s  i n  terms of t h e  c l a s s i c a l  water-borne d i s e a s e  outbreaks.  

Research on the  imp l i ca t ions  of prolonged exposure t o  t r ace - l eve l  contaminants 

has  been acce l e ra t ed  by f e d e r a l  agencies .  Concurrent s t u d i e s  a t  t h e  S t a t e  

l e v e l  of t h e  presence of p o t e n t i a l l y  harmful r e s i d u a l  p o l l u t a n t s  i n  raw water  

sources  and t h e  e f f e c t i v e n e s s  of water  t rea tment  processes  i n  t h e i r  removal 

should cont inue.  The d e t e c t i o n  of v i r u s  and removal i n  water  t rea tment  is  

very much an open ques t ion  which deserves  much more a t t e n t i o n  than i t  has  

rece ived .  

Aside from a gene ra l  concern f o r  t h e  s a f e t y  of p u b l i c  water  s u p p l i e s ,  

a t t e n t i o n  needs t o  be given t o  t he  emerging water  supply problems of t h e  Outer 

Banks. P a r a l l e l  problems a s soc i a t ed  w i t h  wastewater management a r e  d iscussed  

under Ocean Disposal  i n  t h i s  s e c t i o n .  The r a p i d  i n c r e a s e  i n  demand and ground- 

water  p o l l u t i o n  a r e  p re s s ing  the  movement from l o c a l  t o  areawide systems.  

Examination of a v a i l a b l e  a l t e r n a t i v e  courses  and p o s s i b l e  c o n f l i c t s  between a 

f i x e d  supply and mounting demand is  long overdue, 

Waste Cont ro l  and Treatment 

A s  more s t r i n g e n t  and c o s t l y  waste  t rea tment  requirements  a r e  imposed t o  

p r o t e c t  t h e  q u a l i t y  of North Caro l ina  wa te r s  under cond i t i ons  of cont inuing  

popula t ion  and economic growth, it is  important  t h a t  a l l  p o s s i b l e  means t o  

reach o b j e c t i v e s  be i n v e s t i g a t e d .  

Municipal Wastes 

Municipal, t rea tment  p l a n t  cons t ruc t ion  i s  now geared t o  t h e  f e d e r a l  g r a n t  

program, though S t a t e  de te rmina t ion  of p r o j e c t  p r i o r i t i e s  leaves  an important  
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element of dec i s ion  making a t  t h e  S t a t e  l e v e l .  General Assembly a u t h o r i z a t i o n  

of S t a t e  a i d  through the  North Caro l ina  Clean Water Bond Act of 1971 inc reased  

the  l e v e l  of combined f e d e r a l  and S t a t e  a i d  t o  87-112 pe rcen t ,  thus  reducing 

t h e  l o c a l  sha re  of  c a p i t a l  c o s t s  t o  12-1/2 pe rcen t ,  

I n  a s tudy24 of t h e  f e d e r a l  g r a n t  program a few yea r s  ago, t h e  General  

Accounting Of f i ce  s f  the  Congress (GAO) noted t h e  absence of comprehensive 

systemwide planning.  While s u b s t a n t i a l  remedial  s t e p s  were au tho r i zed  by t h e  

1972 FWPCA amendments, t hese  have n o t  y e t  been implemented t o  any degree. 

(The Region "J" areawide waste  management s tudy i s  t h e  f i r s t  i n  t h e  n a t i o n . )  

The 1971 Clean Water Bond Act and Regional Sewage Disposal  Planning Act a l s o  

g ive  North Caro l ina  leverage  f o r  sys t ema t i c  planning and cons t ruc t ion  of economi- 

c a l l y  and t e c h n i c a l l y  e f f i c i e n t  municipal  wastewater management systems.  

S tud ie s  of p re sen t  planning leading  t o  recommendations f o r  s t rengthened  programs 

could  be u s e f u l ,  

The GAO f i n d i n g  t h a t  EPA was n o t  r e q u i r i n g  i n d u s t r i a l  p l a n t s  connected t o  

municipal wastewater systems t o  bea r  t h e i r  f u l l  s h a r e  of t h e  c o s t  of new 

f a c i l i t i e s  through the  impos i t ion  of app ropr i a t e  u s e r  charges has  been addressed 

by new requirements of t h e  1972 FWPCA. Such charges can now s e r v e  as an  

economic i n c e n t i v e  f o r  reduct ion  of i n d u s t r i a l  waste d ischarges  through 

in -p l an t  c o n t r o l s  and thus  reduce t h e  need f o r  bo th  c a p i t a l  investment  and 

ope ra t ing  c o s t s  f o r  waste  t reatment  f a c i l i t i e s .  Incen t ives  which promote t h e  

most e f f i c i e n t  waste  c o n t r o l  procedures--not l i m i t e d  t o  waste t reatment--are  t o  

be encouraged. 2 5 

The GAO review of w a s t e  t rea tment  p l a n t  ope ra t ion  included 69 p l a n t s  i n  

s i x  s t a t e s .  I n v e s t i g a t o r s  found t h a t  40 of t he  p l a n t s  had o p e r a t i o n a l ,  mechani- 

c a l ,  o r  s t r u c t u r a l  problems; 28 by-passed some sewage without  t r ea tmen t ,  and 

59 d i d  n o t  m e e t  t he  minimum prov i s ions  f o r  personnel ,  l abo ra to ry  c o n t r o l s ,  o r  

records  recommended by the  Conference of S t a t e  S a n i t a r y  Engineers.  The s i t u a -  

t i o n  wi th  regard  t o  municipal and i n d u s t r i a l  waste  t rea tment  p l a n t  ope ra t ion  

and by-passing i n  Morth Caro l ina  has n o t  been r epor t ed ,  bu t  t h e  problem is 

known t o  e x i s t ,  The 1972 FWPCA now r e q u i r e s  annual  surveys t o  determine 

24Report t o  t h e  Congress, "Examination i n t o  t h e  Ef fec t iveness  of t h e  Con- 
s t r u c t i o n  Grants  Program f o r  Abating, Con t ro l l i ng ,  and Prevent ing  Water Po l lu -  
t i o n , "  GAO, Nov. 1969. 

2 5 ~ e a g r a v e s ,  J . A.,  "Surcharges f o r  I n d u s t r i a l  Wastes : Suggest ions and 
Guidel ines  - A Packet  of Information f o r  Cities and Counties of Morth Caro l ina .  . ., 11 

WRRI-UNC, March 1972. 



e f f i c i e n c y  of opera t ion  and maintenance of grant-supported t reatment  works. 

This w i l l  be  u se fu l .  A c l o s e l y  r e l a t e d  problem i s  t h e  sho r t age  of q u a l i f i e d  

ope ra to r s  f o r  waste  t rea tment  f a c i l i t i e s  i n  North Caro l ina  d e s p i t e  s p e c i a l  

e f f o r t s  by the  S t a t e  and EPA t o  i n c r e a s e  t r a i n i n g  o p p o r t u n i t i e s .  
2 6 

A cu r ren t  problem wi th  r e spec t  t o  municipal p o l l u t i o n  appears  t o  be com- 

mitments f o r  new o r  increased  waste  d ischarges  which exceed e x i s t i n g  t rea tment  

c a p a b i l i t i e s .  Regulatory agency o rde r s  t o  a c i t y  do n o t  appear t o  prevent  

l o c a l  dec i s ions  l ead ing  t o  new commitments which overload e x i s t i n g  f a c i l i t i e s .  

This appears t o  occur w i t h  r e spec t  t o  both i n d u s t r i a l  and urban development 

sources ,  Much of t h i s  d i f f i c u l t y  could be avoided i f  r egu la to ry  a c t i o n  were 

supported by a planning process  t h a t  could p o i n t  t o  emerging needs f o r  regula-  

t o r y  a c t i o n  be fo re  a c r i s i s  developed, The regu la to ry  agencies  should possess  

s u f f i c i e n t  information on p ro j ec t ed  new waste  loads  s o  t h a t  p l a n t  expansion 

and upgrading could be  t r i g g e r e d  w i t h  due cons ide ra t ion  f o r  l a g  times i n  plan- 

ning,  design,  and cons t ruc t ion .  I n  o t h e r  words, new treatment  p l a n t  capac i ty  

would be a v a i l a b l e  when needed. A s  i t  i s ,  s t ream s t anda rds  a r e  o f t e n  contra-  

vened and severe  p o l l u t i o n  experienced f o r  many yea r s  be fo re  new p l a n t s  can 

be put  i n t o  s e r v i c e .  The s o c i a l  cos t  of such avoidable  p o l l u t i o n  must be 

cons iderable .  

P e r i o d i c  by-passing of waste t rea tment  f a c i l i t i e s  because of stormwater 

i n f i l t r a t i o n  o r  overloading of municipal sewer systems has n o t  rece ived  enough 

a t t e n t i o n .  Conventional engineer ing  design has  always provided f o r  by-pass 

devices  and very l i t t l e  e f f o r t  has  gone i n t o  seeking a l t e r n a t i v e s  such as sewer 

system r e h a b i l i t a t i o n ,  temporary s t o r a g e  and pump-back f o r  t rea tment ,  and 

l i m i t a t i o n s  on connect ion of new o r  en larged  waste sou rces .  

Where advanced waste t reatment  processes  are i n s t a l l e d ,  they should be 

accompanied by s t u d i e s  t o  determine a c t u a l  performance, ope ra t iona l  problems 

and p o s s i b l e  des ign  improvements. Resul t ing  information could then  be fed  

back i n t o  design and opera t ion  f o r  subsequent i n s t a l l a t i o n s .  

I n d u s t r i a l  Wastes 

Waste e f f l u e n t  c o n t r o l  requirements f o r  i n d u s t r y  a r e  c u r r e n t l y  being pro- 

mulgated by the  Environmental P r o t e c t i o n  Agency. These inc lude  s tandards  of 

performance f o r  new plants--which r ep resen t  t he  b e s t  a v a i l a b l e  c o n t r o l  

2 6 ~ r o m ,  J. C , "An I n v e s t i g a t i o n  of Curr icu la ,  Ma te r i a l s  and Methodology 
f o r  Tra in ing  Operators  f o r  Wastewater Treatment P l a n t s ,  " WRRI-UNC Report 74, 
Dec. 1972. 
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technology;  and e f f l u e n t  l i m i t a t i o n s  f o r  e x i s t i n g  s o u r c e s ,  b e s t  p r a c t i c a b l e  

c o n t r o l  technology by 1977 and b e s t  a v a i l a b l e  technology by 1983, S t a n d a r d s  of 

performance and e f f l u e n t  l i m i t a t i o n s  a r e  b e i n g  developed f o r  e a c h  major  indus-  

t r i a l  c a t e g o r y  and a p p l i e d  uniformly th roughout  t h e  Na t ion .  Th is  p r o c e d u r e  

h a s  b o t h  advan tages  and d i s a d v a n t a g e s  and w i l l  b e a r  c l o s e  o b s e r v a t i o n ,  Cer- 

t a i n l y ,  i t  r e p r e s e n t s  t h e  f i r s t  comprehensive n a t i o n a l  e f f o r t  t o  rev iew t h e  

s t a t e - o f - t h e - a r t  of w a s t e  con t ro l - -bo th  i n - p l a n t  and w a s t e  t reatment--of  a l l  

major i n d u s t r i a l  g roups .  I n  a d d i t i o n  t o  s e r v i n g  i t s  pr imary purpose ,  i t  

shou ld  p r o v i d e  a n  improved b a s i s  f o r  s t u d i e s  t o  lower t h e  c o s t  and i n c r e a s e  

e f f e c t i v e n e s s  of c o n t r o l  t e c h n i q u e s ,  Such s t u d i e s  w i l l  b e  needed f o r  many 

y e a r s  t o  come. 

The h i s t o r i c a l  emphasis i n  wa te r  p o l l u t i o n  c o n t r o l  h a s  been w a s t e  treat- 

ment,  Th i s  h a s  o f t e n  l e d  t o  unnecessary  c a p i t a l  inves tment  and i n e f f i c i e n t  

s o l u t i o n s ,  The emphasis h a s  been misplaced and needs  t o  be r e d i r e c t e d  toward 

waste r e d u c t i o n  through t h e  most c o s t - e f f e c t i v e  means a v a i l a b l e .  The new EPA 

g u i d e l i n e s  r e c o g n i z e  t h i s  t o  a  much g r e a t e r  d e g r e e  than  h e r e t o f o r e ,  

~ t u d i e s ~ ~ ' ~ ~ ~ ~ ~  of non- t reatment  a l t e r n a t i v e s  need t o  b e  con t inued .  

While t h e  u l t i m a t e  answer t o  w a s t e  h e a t  may l i e  i n  more e f f i c i e n t  methods 

of energy  convers ion ,  p r e s e n t  technology i s  l i m i t e d  t o  h e a t  d i s s i p a t i o n  by 

once-through and c l o s e d - c y c l e  c o o l i n g  systems.  There  a r e  a d d i t i o n a l  p o s s i -  

b i l i t i e s  th rough  b e n e f i c i a l  u s e  and reduced demand. F e d e r a l  p o l i c y  emphasiz ing 

t h e  u s e  of c o o l i n g  towers t o  t h e  e x c l u s i o n  o f  c o o l i n g  l a k e s  needs  t o  b e  c a r e -  

f u l l y  s c r u t i n i z e d ,  I t  is  e n t i r e l y  p o s s i b l e  t h a t  t h e  b e s t  s o l u t i o n  f o r  North 

C a r o l i n a  w i l l  be  a mix of h e a t  management t e c h n i q u e s  des igned  t o  minimize t h e  

c o s t  and e n v i r o n m e n t a l  damage. S o l e  r e l i a n c e  on c o o l i n g  towers--as w i t h  lakes--  

cou ld  prove t o  be a s e r i o u s  m i s t a k e  over  t h e  l o n g  h a u l .  S t u d i e s  of a l t e r n a t i v e  

arrangements  and r e s p e c t i v e  c o s t s  and benef i t s  cou ld  be  u s e f u l ,  

S p e c i a l  a t t e n t i o n  might be  g i v e n  t o  t e m p e r a t u r e  s t a n d a r d s  from t h e  s t a n d -  

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

2 7 ~ l e p p e ,  P .  J. and Rogers,  C .  N . ,  "Survey of Water U t i l i z a t i o n  and  Waste 
C o n t r o l  P r a c t i c e s  i n  t h e  Sou thern  Pu lp  and P a p e r  I n d u s t r y ,  " WRRI-UNC Repor t  35, 
June  1 9  7  0.  

2 8 ~ r o c e e d i n g s  "Workshop on P o u l t r y  P r o c e s s i n g  P l a n t  Water U t i l i z a t i o n  and 
Waste Cont ro l , "  WRRI-UMC Report  59,  S e p t ,  1971. 

29 Carawan, R. E., Jones ,  V .  A., and Hansen, A. P . ,  "Water and Wastewater 
Management i n  Da i ry  Process ing , ' '  WRRI-UNC Repor t  79, Dec, 1972, 



more e f f i c i e n t  d i s p e r s i o n  and h e a t  d i s s i p a t i o n .  I n  view of t h e  in f luence  of 

consumer demand on power product ion,  i t  might be u s e f u l  t o  make a r e a l  commit- 

ment t o  i n v e s t i g a t e  t h e  p o t e n t i a l  f o r  conservat ion through i n t e n s i v e  educa t ion  

and p r i c i n g  i n  c o n t r a s t  t o  e a r l i e r  p r a c t i c e s  of encouraging increased  con- 

sumption. With t h e  p re sen t  energy c r i s i s ,  conserva t ion  has more o f f i c i a l  and 

p u b l i c  acceptance than  he re to fo re .  

A g r i c u l t u r a l  Was= 

Research on n u t r i e n t  l o s s e s  from a g r i c u l t u r e  f e r t i l i z e r  lends  encourage- 

ment t o  the  b e l i e f  t h a t  much of t h e  phosphorus l o s s e s  can be  con t ro l l ed  by 

sound s o i l  conserva t ion  p r a c t i c e s  and n i t r o g e n  l o s s e s  c o n t r o l l e d  by t h e  design 

of dra inage  systems t o  maximize d e n i t r i f i c a t i o n .  S tud ie s  l ead ing  t o  design 

c r i t e r i a  f o r  d e n i t r i f i c a t i o n  systems should be cont inued.  Grea ter  a t t e n t i o n  

t o  t he  amounts and t iming of f e r t i l i z e r  a p p l i c a t i o n  could a l s o  be  h e l p f u l .  

I n v e s t i g a t i o n s  of p e s t i c i d e  l o s s e s  t o  s u r f a c e  waters a l s o  

underscore t h e  importance of sound s o i l  conserva t ion  p r a c t i c e s  f o r  c o n t r o l  of 

p o l l u t i o n  from t h i s  source .  There a l s o  appears  t o  be some p o s s i b l e  ga in  from 

a more s t r i c t  adherence t o  recommended a p p l i c a t i o n  r a t e s  and t iming.  A l a r g e  

propor t ion  of p e s t i c i d e  p o l l u t i o n  occurs  a s  a r e s u l t  of ca re l e s snes s  i n  app l i -  

c a t i o n ,  c leaning  equipment, and d i s p o s a l  of r e s i d u a l s  and con ta ine r s .  The 

1971 P e s t i c i d e  Act i s  undoubtedly b r ing ing  g a i n s  i n  t h i s  a r ea ,  bu t  i t  i s  

probable t h a t  more progress  can be made. B io log ica l  c o n t r o l s  and i n t e g r a t e d  

p e s t  management a l s o  o f f e r  cons iderable  p o t e n t i a l .  I n  view of t he  apparent  

l i m i t e d  supply of food and f i b e r ,  sus t a ined  r e sea rch  is needed w i t h  r e s p e c t  t o  

a l l  a l t e r n a t i v e  means f o r  t h e  c o n t r o l  of p o l l u t i o n  from p e s t i c i d e s .  

E a r l i e r  design c r i t e r i a  f o r  animal waste  management had many recognized 

l i m i t a t i o n s .  S tud ie s  have demonstrated t h a t  anaerobic  lagoons a r e  n o t  s a t i s -  

f a c t o r y  a s  s o l e  t rea tment  u n i t s .  Land spreading  is  a n  acceptab le  procedure 

where app ropr i a t e  l and  i s  a v a i l a b l e  and recommended p r a c t i c e s  followed. When 

t rea tment  f a c i l i t i e s  a r e  r equ i r ed ,  economic c o n s t r a i n t s  and d e s i r a b i l i t y  of 

r ecyc l ing  n u t r i e n t s  t o  t h e  s o i l  encourage f a c i l i t i e s  of s imple des ign  and 

opera t ion  with e f f l u e n t  i r r i g a t i o n  a s  t h e  t e rmina l  s t a g e .  S tud ie s  l ead ing  t o  

improved des ign  c r i t e r i a  f o r  simple t rea tment  systems and l and  d i s p o s a l  a r e  

underway. In t e r im  guide l ines30  have been i s sued  t o  North Caro l ina  farmers  by 

t h e  A g r i c u l t u r a l  Extension Serv ice .  I n v e s t i g a t i o n s  should cont inue .  

30N. C Extension Se rv i ce ,  "Dairy, " "Swine, I t  and "Poul t ry  Waste Manage- 
ment A l t e r n a t i v e s , "  C i r cu la r s  568, 569, and 570, Sep t ,  1973. 



Land Runoff 

Land runoff is a s i g n i f i c a n t  source of p o l l u t i o n  and some form of t r e a t -  

ment w i l l  i nc reas ing ly  have t o  be considered i n  a r e a s  of h igh  impact,  This 

could be  as an a l t e r n a t i v e  t o  o r  i n  conjunct ion wi th  advanced methods f o r  t h e  

t rea tment  of p o i n t  source  wastes .  Treatment of land runoff w i l l  be  p a r t i c u l a r l y  

a p p l i c a b l e  i n  urban areas involv ing  smal l  watersheds where b e s t  p r a c t i c a b l e  

t rea tment  of municipal  and i n d u s t r i a l  wastes w i l l  no t  b e  s u f f i c i e n t  t o  p r o t e c t  

water  q u a l i t y  s tandards .  

~ e s e a r c h ' ~  h e r e  has shown t h a t  t rea tment  of l and  runoff  by p l a i n  s ed i -  

mentat ion can reduce o rgan ic  wastes by 60 percent  and suspended s o l i d s  by 

n e a r l y  80 p e r c e n t ,  The a d d i t i o n  of alum i n c r e a s e s  t rea tment  e f f i c i e n c i e s  even 

f u r t h e r ,  This  f a c i l i t a t e s  use  of systems of ponds and l a k e s  which can a l s o  be 

u t i l i z e d  f o r  gene ra l  urban landscaping.  Fu r the r  s tudy of t rea tment  conf igura-  

t i o n s  i s  warranted.  

Sediment 

A major s t e p  t o  c o n t r o l  p o l l u t i o n  from non-ag r i cu l tu ra l  e r o s i o n  and s e d i -  

mentat ion was taken by t h e  1970 L e g i s l a t u r e  w i th  enactment of t h e  Sedimenta- 

t i o n  P o l l u t i o n  Control  Act. The a c t  c r ea t ed  a Sedimentation Cont ro l  Commission 

charged wi th  developing and adminis te r ing  a sedimentat ion c o n t r o l  program f o r  

North Caro l ina .  Mandatory s tandards  f o r  land-d is turb ing  a c t i v i t y  a r e  pre-  

s c r ibed  by t h e  law, These are somewhat troublesome of implementation from t h e  

s t andpo in t  of both l and  d i s t u r b e r s  and r egu la to ry  agencies ,  Study l ead ing  t o  

second gene ra t ion  s t anda rds  of g r e a t e r  ea se  of a p p l i c a t i o n  would be welcome. 

Author i ty  f o r  t he  admin i s t r a t i on  of sediment c o n t r o l  p l a n s  can be de le-  

gated t o  l o c a l  government and S t a t e  agencies  upon submission of an a p p r o p r i a t e  

and approvable p lan .  F u l l  implementation of t h e  program i n  an o p e r a t i o n a l  

s ense  is  n o t  expected b e f o r e  FY 1975, However, a model ordinance has  been 

drawn up, r e g u l a t i o n s  a r e  be ing  f i n a l i z e d ,  educa t ion  programs scheduled, and 

s t a f f  assembled. 

Oil - 
The most e f f e c t i v e  c o n t r o l  methodology f o r  o i l  p o l l u t i o n  would appear  t o  

be c o n t r o l  a t  t h e  source.  Avoidance of s p i l l s ,  good housekeeping, and p rope r  

d i s p o s a l  of waste  o i l s  a r e  t o  be p r e f e r r e d  t o  t h e  d i f f i c u l t i e s  o f sc l ean ing  up 

a f t e r  a s p i l l ,  This  w i l l  r e q u i r e  knowledge of sources  and p o l i c i n g  a c t i o n ,  

and vigorous enforcement t o  c r e a t e  t h e  atmosphere favorable  t o  prevent ion .  






















































































