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ABSTRACT 

E x i s t i n g  d a t a  from s t a t e  and f e d e r a l  s o u r c e s  were  used 
t o  i d e n t i f y  North C a r o l i n a 1  s s u r f  a c e  w a t e r  s u p p l i e s ,  
p o p u l a t i o n s  s e r v e d ,  and p o i n t - s o u r c e  d i s c h a r g e s  i n t o  s u r f a c e  
waters. T h i s  i n f o r m a t i o n  was combined t o  c r e a t e  a  new 
computer  d a t a  b a s e  which c a n  be used  t o  i d e n t i f y  f a c i l i t i e s  
t h a t  d i s c h a r g e  ups t ream of s u r f a c e  w a t e r  s u p p l i e s .  I n  
a d d i t i o n ,  s t a t e - w i d e  u s e  of a g r i c u l t u r a l  p e s t i c i d e s  was 
e s t i m a t e d  a s  a  f i r s t  s t e p  i n  a s s e s s i n g  p o t e n t i a l  non-point  
s o u r c e  p o l l u t a n t s .  

C u r r e n t l y ,  l i t t l e  o r g a n i z e d  i n £  o r m a t i o n  i s  a v a i l a b l e  t o  
e s t a b l i s h  a  comple t e  chemica l  p r o f i l e  of each  ~ i n t  s o u r c e  
of  was tewa te r  d i s c h a r g e .  Even less  is  known a b o u t  t h e  
c h e m i c a l s  c o n t r i b u t e d  by non-point  s o u r c e s  such  as 
a g r i c u l t u r a l  and u rban  r u n o f f .  T h i s  p r e l i m i n a r y  s t u d y  
s u g g e s t s  t h e  need f o r  a n  i n t e g r a t e d  d a t a  management sys tem 
l i n k i n g  s u r f a c e  w a t e r  s u p p l y  s y s t e m s  t o  a l l  p o t e n t i a l  
s o u r c e s  of chemica l  c o n t a m i n a t i o n .  The s p e c i f i c  c h e m i c a l s  
e n t e r i n g  s u r f a c e  w a t e r s  must be e s t i m a t e d -  o r ,  b e t t e r  y e t ,  
measured s o  t h a t  p o t e n t i a l  r i s k s  may b e  e v a l u a t e d .  

As a  f i r s t  s t e p ,  t h e  o r g a n i c  chemica l  c o n t a m i n a n t s  i n  
raw water s u p p l i e s  e x t r a c t e d  from t h o s e  s u r f a c e  w a t e r s  
c o n s i d e r e d  most  v u l n e r a b l e  t o  ups t ream wastewater d i s c h a r g e s  
s h o u l d  be i d e n t i f i e d  and t h e i r  removal by w a t e r  t r e a t m e n t  
measured.  
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. .. INTRODUCTION 

The p r o s p e c t  of u n p a r a l l e d  economic growth i n  Nor th  
C a r o l i n a  r a i s e s  c o n c e r n s  o v e r  t h e  a t t e n d a n t  problems of  
u r b a n i z a t i o n  and i n d u s t r i a l i z a t i o n  which n a t u r a l l y  f o l l o w .  
High among t h e s e  c o n c e r n s  i s  t h e  p r o v i s i o n  of safe d r i n k i n g  
w a t e r  f o r  North C a r o l i n i a n s .  What c o n s t i t u t e s  a " s a f e n  
d r i n k i n g  w a t e r  s u p p l y  a l s o  needs  r eexamina t ion  i n  l i g h t  of 
t h e  i m p a c t s  of u r b a n i z a t i o n  and i n d u s t r i a l i z a t i o n  on water 
q u a l i t y .  The N a t i o n a l  Academy pf S c i e n c e s  r e p o r t e d  i n  1977 
( D r i n k i n g  Water Committee, NAS) t h a t  2 9 8  v o l a t i l e  o r g a n i c  
compounds had been i d e n t i f i e d  i n  d r i n k i n g  w a t e r ,  and t h i s  
number has  i n c r e a s e d  s i n c e  1977.  However, t h e  e x t e n t  t o  
which consumers a r e  a t  r i s k  from low-level  e x p o s u r e s  t o  
t h e s e  o r g a n i c  s u b s t a n c e s  i n  d r i n k i n g  w a t e r  is s t i l l  
u n c e r t a i n .  

The impe tus  f o r  r e e x a m i n a t i o n  of t h e  d e f i n i t i o n  of a 
s a f e  water s u p p l y  comes from t h e  S a f e  Dr ink ing  Water A c t  of 
1974.  To d a t e ,  t h e  o n l y  o r g a n i c  c h e m i c a l s  t o  be r e g u l a t e d  
n a t i o n a l l y  under  t h i s  A c t  a re  s i x  p e s t i c i d e s  and 
t r i h a l o m e t h a n e s .  However, t h e r e  are i n d i c a t i o n s  t h a t  more 
w i l l  f o l l o w  a s  h e a l t h  e f f e c t s  s t u d i e s  are completed.  

Organ ic  c h e m i c a l s  e n t e r  s u r f a c e  waters t h r o u g h  b o t h  
p o i n t  and non-point  s o u r c e s .  These o r i g i n a t e  from 
i n d u s t r i a l  usage ,  m u n i c i p a l  was tewa te r  t r e a t m e n t  (e .go 
c h l o r i n a t i o n  of was tewa te r  e f f l u e n t s ) ,  and from a g r i c u l t u r a l  
and u rban  r u n o f f .  R e l i a b l e  d a t a  on t h e  i d e n t i t y  and 
c o n c e n t r a t i o n  of s p e c i f i c  o r g a n i c  c h e m i c a l s  which e n t e r  t h e  
s u r f a c e  waters of Nor th  C a r o l i n a  by any of t h e s e  r o u t e s  are 
n o t  a v a i l a b l e .  Biochemica l  oxygen demand (BOD) , chemica l  
oxygen demand (COD), and t o t a l  o r g a n i c  ca rbon  (TOC) a re  most  
o f t e n  used  t o  measure g r o s s  c o n c e n t r a t i o n s  of o r g a n i c s  
p r e s e n t  i n  wastewaters, b u t  t h e s e  measurements g i v e  no 
i n d i c a t i o n  of t h e  c o m p o s i t i o n  of t h e  o r g a n i c s  p r e s e n t ,  Even 
less  i s  known a b o u t  t h e  p e r s i s t e n c e  and f a t e  of t h e  o r g a n i c  
s o l u t e s  i n  s u r f a c e  w a t e r s  i n  t h e  s ta te .  I d e n t i f i c a t i o n  of 
t h e s e  s u b s t a n c e s  r e q u i r e s  s o p h i s t i c a t e d  a n a l y t i c a l  equipment  
and  is  q u i t e  expens ive .  S i n c e  bo th  economic and  a n a l y t i c a l  
r e s o u r c e s  are e x p e c t e d  t o  be  l i m i t e d ,  it w i l l  be  n e c e s s a r y  
t o  f o c u s  a t t e n t i o n ,  a t  l eas t  i n i t i a l l y ,  on  t h o s e  d r i n k i n g  
water s u p p l i e s  which have t h e  g r e a t e s t  p o t e n t i a l  f o r  
c o n t a m i n a t i o n  w i t h  o r g a n i c  c h e m i c a l s  and which s e r v e  t h e  
l a r g e s t  number of people .  

There  are r e l a t i v e l y  few s u r f a c e  water s u p p l i e s  i n  Nor th  
C a r o l i n a .  Of t h e  2 ,712 p u b l i c  water s u p p l i e s ,  o n l y  a b o u t  
t e n  p e r c e n t  (243 )  o b t a i n  water f rom s u r f a c e  s o u r c e s .  
However, t h e s e  s y s t e m s  serve r o u g h l y  50 p e r c e n t  of t h e  
p o p u l a t i o n ,  Theref  o r e  chemica l  c o n t a m i n a t i o n  of  surface 
waters i s  a major  conce rn .  Groundwater c o n t a m i n a t i o n  h a s  
been  a d d r e s s e d  i n  a companion s t u d y ,  . .  
I ~ o f s ~ a l  (xoundwatef 



Resources  i n  North C a r o l i n a ,  by Donald Huis ingh and J a n e t  R. 
Ha t l5y ,  Waster Resources  Research  I n s t i t u t e  ( R e p o r t  No. 
198)  . S u r f a c e  w a t e r s  a r e  more v u l n e r a b l e  t o  chemica l  
c o n t a m i n a t i o n  t h a n  g roundwate r s  because  t h e y  are  s u b j e c t  t o  
ups t r eam d i s c h a r g e s ,  b o t h  p o i n t  and non-point ,  and a l l  
downstream u s e r s  may b e  a f f e c t e d .  I n  c o n t r a s t ,  groundwater  
c o n t a m i n a t i o n  t e n d s  t o  i n v o l v e  a few s p e c i f i c  c h e m i c a l s  and 
u s u a l l y  a f f e c t s  o n l y  t h o s e  s u p p l i e s  i n  r e l a t i v e l y  c l o s e  
p r o x i m i t y  t o  t h e  s o u r c e  of con tamina t ion .  

The purpose  of t h i s  r e s e a r c h  was t o  u s e  e x i s t i n g  d a t a  on  
p u b l i c  w a t e r  s u p p l i e s ,  m u n i c i p a l  and i n d u s t r i a l  was tewater  
d i s c h a r g e s ,  and demographic i n f o r m a t i o n  t o  i d e n t i f y  t h o s e  
s u r f a c e  wa te r  s u p p l i e s  i n  North C a r o l i n a  which have t h e  
g r e a t e s t  p o t e n t i  a 1  f o r  c o n t a m i n a t i o n  w i t h  o r g a n i c  c h e m i c a l s  
and which,  i f  con tamina ted ,  would expose  t h e  l a r g e s t  number 
of peop le .  A new computer d a t a  b a s e  was c r e a t e d  which 
s h o u l d  be u s e f u l  t o  i n v e s t i g a t o r s  and r e g u l a t o r y  a u t h o r i t i e s  
i n t e r e s t e d  i n  d r i n k i n g  w a t e r  q u a l i t y  and human r i s k .  

Computer c a r t o g r a p h y  was used t o  p r o v i d e  a  s p a t i a l  
a n a l y s i s  (mapping) of major NPDES p o i n t  s o u r c e  d i s c h a r g e s  
and  s u r f a c e  w a t e r  s u p p l i e s  by coun ty  and by r i v e r  b a s i n .  
These  maps p r o v i d e  a g r a p h i c  r e p r e s e n t a t i o n  of t h e  s p a t i a l  
r e l a t i o n s h i p s  between p o i n t  s o u r c e  d i s c h a r g e s  and water 
s u p p l y  e x t r a c t i o n  s o u r c e s .  

The o n l y  non-point  s o u r c e  d i s c h a r g e s  c o n s i d e r e d  i n  t h i s  
r e s e a r c h  were a g r i c u l t u r a l  p e s t i c i d e s .  There were 
i n a d e q u a t e  d a t a  t o  p r e d i c t  t h e  m i g r a t i o n  and f a t e  of 
p e s t i c i d e s  from a g r i c u l t u r a l  l a n d s  and t h e i r  impact  on 
r e c e i v i n g  streams. However, c r u d e  estimates of p e s t i c i d e  
usage  by r i v e r  b a s i n  were d e r i v e d .  These estimates migh t  be 
used  t o  i d e n t i f y  s u b b a s i n s  f o r  f u r t h e r  r e s e a r c h .  A 
methodology, Chemical Miasat- and R i s k  Assessment  ( C w  I 

h a s  been developed by B a t e l l e  P a c i f i c  Nor thwest  Lab r a t o r i e s  
for the U. S.  ~ n v i r o n m e n t a l  ~ r o t e c t i o n  Agency (19821Q which 
c a n  be a p p l i e d  t o  l a r g e  r i v e r  b a s i n s  when a d e q u a t e  d a t a  have 
b e e n  c o l l e c t e d .  

The r e s e a r c h  p r o j e c t  was s e v e r e l y  l i m i t e d  by t h e  p a u c i t y  
of  r e l i a b l e  i n f o r m a t i o n  c o n c e r n i n g  t h e  a c t u a l  volumes of 
i n d u s t r i a l  and m u n i c i p a l  wastewaters d i s c h a r g e d ,  t h e  t y p e s  
and  c o n c e n t r a t i o n s  of o r g a n i c  c h e m i c a l s  p r e s e n t  i n  t h o s e  
d i s c h a r g e s ,  and t h e  f a t e  of t h e s e  c h e m i c a l s  i n  s u r f a c e  
waters. No s p e c i f i c  d a t a  a r e  c u r r e n t l y  a v a i l a b l e  o n  
non-point  s o u r c e  d i s c h a r g e s  of o r g a n i c  chemica l s .  T h i s  
p r o j e c t  was n o t  i n t e n d e d  t o  s u p p l y  t h i s  d a t a  b u t  t o  o r g a n i z e  
e x i s t i n g  data i n  a manner which would p r o v i d e  a b a s e  f o r  
f u t u r e  research on s u r f a c e  and d r i n k i n g  water q u a l i t y  and 
human exposure .  
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D e f i n i t i o n s  Used i n  T h i s  Research 

S u r f a c e  Water Svstem - a  community water sys tem t h a t  
e i t h e r  e x t r a c t s  w a t e r  from a  s u r f a c e  s o u r c e  o r  p u r c h a s e s  
wa te r  from a s u r f a c e  s o u r c e  e x t r a c t o r  f o r  t h e i r  pr imary  
permanent use. 

p r o t e c t e d  S u r f a c e  Water S u p ~ l v  - a s u r f a c e  wa te r  system 
t h a t  h a s  no known N a t i o n a l  ~ o l l u t i o n  Discharge  
E l i m i n a t i o n  System (NPDES) p o i n t - s o u r c e  d i s c h a r g e s  
ups t ream of t h e  e x t r a c t i o n  p o i n t .  For t h e  purposes  of 
t h i s  r e p o r t ,  a  wa te r  sys tem may be c l a s s i f i e d  a s  
p r o t e c t e d  even though t h e r e  may be p o i n t - s o u r c e  
d i s c h a r g e s  n o t  i n c l u d e d  i n  t h e  NPDES sys tem and/or  
non-point  d i s c h a r g e s .  There  is l i t t l e  o r  no i n f o r m a t i o n  
on  t h e s e  s o u r c e s  of con tamina t ion .  

Unpro tec ted  S u r f a c e  Water Sup& - a  s u r f a c e  water 
sys tem which has  one o r  more known NPDES p o i n t - s o u r c e  
d i s c h a r g e s  upstream of t h e  e x t r a c t i o n  p o i n t .  

Major Munigi~al NED= Discharggg - d e f i n e d  by EPA and 
t h e  S t a t e  a s  a Publicly-Owned Trea tment  Works (POW, SIC 
Code 4 9 5 2 )  which meets one o r  more of t h e  f o l l o w i n g  
criteria: 

- d i s c h a r g e s  one mgd o r  more, or 
- s e r v e s  a  p o p u l a t i o n  of a t  l eas t  1 0 , 0 0 0 ,  o r  
- i s  de te rmined  by t h e  S t a t e  o r  EPA Regional  O f f i c e  

t o  impact  a  wa te r  q u a l i t y  l i m i t i n g  s t r e a m  o r  t o  
r e c e i v e  t o x i c  w a s t e  from a n  i n d u s t r i a l  u s e r .  

nor ~ u n i c i p a l J p D E S  Discharael :  - d e f i n e d  by EPA and 
t h e  S t a t e  as a POW which is  n o t  a major  d i s c h a r g e r .  

Haior ~ n d u s t r i a l - r n  D i s c h a r s e r  - a n  i n d u s t r i a l  
d i s c h a r g e r  r e c e i v i n g  80 o r  more p o i n t s  under  t h e  NPDES 
I n d u s t r i a l  P e r m i t  R a t i n g  System ( IPRS) .  T h i s  r a t i n g  i s  
based  on: 



Table  1 

Sources o f  Data 

Reference Source Contact  Person 

N o r t h  C a r o l i n a  P u b l i c  Water Water Supply  Branch, Envi  ronmental  Flr. Leon Pryer  
Supply Pata ( C u r r e n t  through H e a l t h  Sec t ion ,  D i v i s i o n  o f  H e a l t h  
January 1983) Serv ices  , N. C .  Department o f  Human 

Resources 

N o r t h  C a r o l i n a  NPOES Data I n f o r m a t i o n  Serv ices ,  D i v i s i o n  o f  Ms. Sue Gardner 
( C u r r e n t  th rough  A p r i  1 1983) Envi  ronmental  Management, N.  C .  

Department o f  N a t u r a l  Resources 
and Community Development 

SIC Code and N o r t h  C a r o l i n a  Permi t  Compl i ance  System, O f f i c e  M r .  R ick  Prandes 

8b 
NPDES P e r m i t t e d  Faci  1 i t i e s  o f  Water Enforcement and Permi ts ,  
( C u r r e n t  through May 1983) U.S.  Environmental  P r o t e c t i o n  

Agency, Washington, D .C . 
N o r t h  C a r o l i n a  Sub-basin Technica l  Serv i ces ,  D i v i s i o n  o f  M r .  Vince Schneider  
Maps and NPDES Discharge Envi  ronmental Management, N .C. 
P o i n t s  ( C u r r e n t  through Department o f  N a t u r a l  Resources 
J u l y  1982) and Community Development 

L i s t  o f  N o r t h  Caro l ina  Pre t rea tment  Sec t ion ,  P i v i s i o n  o f  Yr. Doug Finan 
POTWs S u b j e c t  t o  P r e t r e a t -  Environmental  Management, N .C.  
ment nepartment o f  N a t u r a l  Resources 

and Cornmuni t y  Fevel opment 

Ma jo r  Crop Acreages by N . C .  A g r i c i i l t u r a l  S t a t i s t i c s ,  
County 1982, N.C.  Crop and L i v e s t o c k  

R e p o r t i n g  Serv ice ,  N.C.  Depar t -  
ment o f  A g r i c u l t u r e  

P e s t i c i d e  Use Est imates Department o f  Entomol ogy , M. C .  
S t a t e  U n i v e r s i t y ,  R a l e i g h  

? r .  R.L. Robertson 





- t o x i c  p o l l u t a n t  p o t e n t i a l  of t h e  d i s cha rge .  
- flow and/or s treamflow volume. 
- t r a d i t i o n a l  p o l l u t a n t s  (BOD, COD, TSS, ammonia, 

h e a t  l o a d )  . 
- p o t e n t i a l  p u b l i c  h e a l t h  impacts  (50  miles o r  l e s s  

from a  munic ipal  water  supp ly  i n t a k e )  . 
- water  q u a l i t y  f a c t o r s  ( d i s c h a r g i n g  i n t o  a  water  

q u a l i t y  l i m i t i n g  s t r e a m ) .  

Binor I n d u s t r i a l  N p m  Discharae r  - an  i n d u s t r i a l  
d i s c h a r g e r  r e c e i v i n g  l e s s  t h a n  80 p o i n t s  under t h e  NPDES 
IPRS. 

Miscel laneous  N g D E S  D i scha rc j e~  - a  f a c i l i t y  de f i ned  by 
t h e  S t a t e  a s  minor NPDES d i s c h a r g e r  which i s  n e i t h e r  
munic ipal  nor i n d u s t r i a l  and g e n e r a l l y  d i s c h a r g e s  a  
domestic- type waste  ( e m  g. , h o t e l s ,  r e s t a u r a n t s ,  and 
g a s o l i n e  s t a t i o n s )  . 
J n d u s t r i a l  P r e t r e a t m a t  - t h e  r educ t i on ,  e l i m i n a t i o n ,  o r  
a l t e r a t i o n  of p o l l u t a n t s  i n  i n d u s t r i a l  wastewater  p r i o r  
t o  t h e i r  d i s cha rge  i n t o  a  p u b l i c l y  owned t r e a tmen t  works 
(POW) . The purpose of t h e  p r e t r e a t m e n t  is  " t o  p r o t e c t  
POWs and t h e  environment from damage t h a t  may occur 
when hazardous o r  t o x i c  was tes  a r e  d i s cha rged  i n t o  
community sewer systems." The EPA r e q u i r e s  a l l  s t a t e s  
which admin i s t e r  t h e  NPDES Program t o  deve lop  a  s t a t e  
p r e t r ea tmen t  program c o n s i s t e n t  w i th  t h e  Na t iona l  
P r e t r ea tmen t  r e g u l a t i o n s .  I n  North Ca ro l i na ,  t h e  
p r e t r ea tmen t  program r e q u i r e s  some POTWs t o  e s t a b l i s h  
l o c a l  p r e t r ea tmen t  t h a t  l i m i t s  p o l l u t a n t s  in t roduced  by 
i n d u s t r i a l  u se r s .  The l i m i t a t i o n s  a r e  des igned t o  
p r even t  i n t e r f e r e n c e  w i th  t h e  o p e r a t i o n  of t h e  POW, 
p r even t  pass-through of harmful p o l l u t a n t s  which a r e  n o t  
removed by t h e  POW, p r even t  con tamina t ion  of munic ipal  
s ludge ,  and l i m i t  t h e  occupa t i ona l  exposure  of t r e a tmen t  
p l a n t  workers  t o  chemical  hazards .  

N e w  Data Base on Su r f ace  Water Supply Systems i n  North 
Ca ro l i na  

Each water  supp ly  system i n  t h e  S t a t e  i s  in spec t ed  
r e g u l a r l y  by a  r e p r e s e n t a t i v e  from t h e  Department of Human 
Resources. The i n fo rma t ion  from t h i s  su rvey  is  s t o r e d  i n  a 
c e n t r a l  computer f i l e .  ~ l l  p u b l i c  wa te r  s u p p l i e s  c l a s s i f i e d  
as community water  sys tems ( s e r v i n g  a p o p u l a t i o n  of 25 o r  
g r e a t e r )  were i d e n t i f i e d  from t h i s  computer f i l e .  

A l l  community water  sys tems t h a t  e x t r a c t  s u r f a c e  wa te r  
or purchase  s u r f a c e  water  as t h e i r  pr imary permanent sou rce  
were l i s t e d .  Water supp ly  sys tems t h a t  u se  surface water 
on ly  a s  a  secondary  sou rce  o r  on ly  as a r e s e r v e  or emergency 
supp ly  were n o t  counted as s u r f a c e  water supp ly  systems. 



The name, i d e n t i f i c a t i o n  number, p o p u l a t i o n  s e r v e d ,  a v e r a g e  
d a i l y  p r o d u c t i o n ,  s u r f a c e  water s o u r c e ,  and l o c a t i o n  of t h e  
e x t r a c t i o n  p o i n t  ( l o n g i t u d e  and l a t i t u d e )  of  e a c h  s u r f a c e  
water  sys tem wgte a l s o  a b s t r a c t e d  from t h e  c e n t r a l  computer 
f i l e .  These d a t a  were  rev iewed and c o r r e c t e d  where 
n e c e s s a r y  w i t h  t h e  a i d  of e n g i n e e r s  a t  t h e  c e n t r a l  and 
r e g i o n a l  o f f i c e s  of t h e  Water Supply Branch, D i v i s i o n  of 
H e a l t h  S e r v i c e s  

A l l  of t h i s  i n f o r m a t i o n  was e n t e r e d  i n  a  new SAS d a t a  
s e t  which c o v e r s  243  s u r f a c e  w a t e r  supp ly  s y s t e m s  t h r o u g h o u t  
North C a r o l i n a ,  153  s y s t e m s  which e x t r a c t  from s u r f a c e  
w a t e r s  and 90 which p u r c h a s e  w a t e r  from t h e  e x t r a c t o r s .  

N e w  Data Base on Wastewater D i s c h a r g e s  i n  Nor th  C a r o l i n a  

S e l e c t e d  d a t a  on t h e  2,394 p e r m i t t e d  d i s c h a r g e r s  were 
a b s t r a c t e d  from t h e  computer f i l e  of t h e  Nor th  C a r o l i n a  
NPDES P e r m i t  Program ( D i v i s i o n  of Envi ronmenta l  Management, 
Department of Natur  a1 Resources  and Community Development) . 
These d a t a  i n c l u d e d  t h e  name of t h e  f a c i l i t y ,  t y p e  of 
ownership  ( p u b l i c  o r  p r i v a t e )  , county  l o c a t i o n ,  NPDES p e r m i t  
number, sub-bas in  code, c l a s s i f i c a t i o n  (major  o r  minor)  , 
d e s i g n  f l o w ,  and l a t i t u d e  and l o n g i t u d e  of each  f a c i l i t y .  

A l l  p e r m i t t e d  d i s c h a r g e s  t h a t  were ups t ream of a water 
s u p p l y  e x t r a c t i o n  p o i n t  were a l s o  matched a g a i n s t  t h e  
D i v i s i o n  of Envi ronmenta l  Management's P r e t r e a t m e n t  L i s t .  
T h i s  l i s t  i n c l u d e s  a l l  p u b l i c l y  owned t r e a t m e n t  f a c i l i t i e s  
which are r e q u i r e d  t o  have a p r e t r e a t m e n t  program ( d e s i g n  
f low e q u a l  t o  o r  g r e a t e r  t h a n  f i v e  mgf o r  r e c e i v e s  p r o c e s s  
w a s t e  from any c a t e g o r i c a l  i n d u s t r y ) .  

T h i s  i n f o r m a t i o n  was e n t e r e d  i n  a new S t a t i s t i c a l  
A n a l y s i s  System (SAS) d a t a  se t  t h a t  c o v e r s  a l l  t h e  NPDES 
p e r m i t t e d  d i s c h a r g e r s  i n  Nor th  C a r o l i n a ,  2 ,158 of which a r e  
c l a s s i f i e d  a s  minor and 236 a s  major .  Together  t h e y  have a 
d e s i g n  d i s c h a r g e  volume of 3 ,878 mgd. 

Computer C a r t o g r a p h i c  Mapping 

Using t h e  l o n g i t u d e  and l a t i t u d e  d a t a  f o r  e a c h  s u r f a c e  
water s u p p l y  s o u r c e  and NPDES d i s c h a r g e ,  a computer 
c a r t o g r a p h i c  mapping program, CAM-IV-A, was used  t o  l o c a t e  
each  of t h e s e  r e f e r e n c e  p o i n t s  on a b a s e  map of  North 
C a r o l i n a .  Four maps were produced t o  i l l u s t r a t e  t h e  s p a t i a l  
r e l a t i o n s h i p s  between s u r f a c e  water s u p p l i e s  and  NPDES p o i n t  
s o u r c e  d i s c h a r g e s .  



~ d e n t i f i c a t i o n  of P r o t e c t e d  and Unpro tec ted  S u r f a c e  Water 
Supply Systems 

- +b 

The Nor th  C a r o l i n a  ~ d m i n i s t r a t i v e  Code d o e s  n o t  
s p e c i f i c a l l y  d e f i n e  wa te r  supp ly  s y s t e m s  as  b e i n g  p r o t e c t e d  
o r  u n p r o t e c t e d .  However, some d e g r e e  of p r o t e c t i o n  is  
p r o v i d e d  t o  a l l  s u r f a c e  water supp ly  s o u r c e s  by r e s t r i c t i n g  
a c t i v i t i e s  and d i s c h a r g e s  which may i m p a i r  w a t e r  q u a l i t y .  

Using sub-bas in  maps p rov ided  by t h e  T e c h n i c a l  S e r v i c e s  
O f  £ i c e  of t h e  D i v i s i o n  of Environmental  Management, ups t r eam 
d i s c h a r g e s  t h a t  might  impact  on s u r f a c e  w a t e r  s o u r c e s  were  
i d e n t i f i e d .  These maps p r o v i d e  i n f o r m a t i o n  on  t h e  l o n g i t u d e  
and l a t i t u d e  of each NPDES d i s c h a r g e ,  t h e  name of t h e  
d i s c h a r g e r ,  t h e  NPDES p e r m i t  number, and t h e  name of t h e  
r e c e i v i n g  s t r e a m ,  Stream c l a s s i f i c a t i o n  d a t a  were c o n s u l t e d  
t o  check s o u r c e  names and t h e  c l a s s i f i c a t i o n  of r e c e i v i n g  
streams, 

The t y p e  and number of NPDES d i s c h a r g e s  ups t ream of each  
s u r f a c e  w a t e r  s u p p l y  sys tem were de te rmined  by comparing t h e  
s u r f a c e  w a t e r  s u p p l y  map w i t h  t h e  p o i n t  s o u r c e  d i s c h a r g e  
map. Any d i s c h a r g e  i n t o  a waterway which e v e n t u a l l y  f lowed 
i n t o  a s u r f a c e  water s u p p l y  s o u r c e  was c o n s i d e r e d  t o  be a n  
ups t ream d i s c h a r g e .  No a t t e m p t  was made t o  d e t e r m i n e  t h e  
d i s t a n c e  between any d i s c h a r g e  and t h e  e x t r a c t i o n  p o i n t  of a 
w a t e r  s u p p l y  system. 

The d e s i g n a t i o n s  " p r o t e c t e d "  a n d  " u n p r o t e c t e d n  a re  n o t  
used  i n  r e g u l a t o r y  programs i n  North C a r o l i n a .  They were 
s e l e c t e d  s o l e l y  f o r  p u r p o s e s  of t h i s  r e p o r t  and are  r e l a t e d  
o n l y  t o  p e r m i t t e d  NPDES wastewater  d i s c h a r g e s .  They a re  n o t  
i n t e n d e d ,  e i t h e r  e x p l i c i t l y  o r  i m p l i c i t l y ,  t o  imply a 
q u a n t i t a t i v e  r e l a t i o n s h i p  between any d i s c h a r g e  and any 
d r i n k i n g  water system. 

L ink ing  NPDES Data w i t h  SIC Codes and P r e t r e a t m e n t  Data  

Using SAS,  a NPDES computer f i l e  was c r e a t e d  which 
c o n t a i n s  i n £  o rma t ion  on t h e  2 ,394  p e r m i t t e d  d i s c h a r g e s  and 
t h e i r  ups t ream l o c a t i o n s  i n  r e l a t i o n  t o  s u r f a c e  w a t e r  s u p p l y  
e x t r a c t i o n  p o i n t s  by NPDES p e r m i t  number. T h i s  f i l e  c a n  be 
used  t o  s e a r c h  f o r  i n f o r m a t i o n  on a l l  d i s c h a r g e s  ups t r eam of 
a p a r t i c u l a r  water s u p p l y ,  b u t  it d o e s  n o t  c o n t a i n  any 
i n f o r m a t i o n  on t h e  t y p e s  of c h e m i c a l s  i n  t h e s e  d i s c h a r g e s .  

Knowing t h e  NPDES p e r m i t  number, a u s e r  c a n  d e t e r m i n e  
t h e  S t a n d a r d  I n d u s t r i a l  C l a s s i f i c a t i o n  (SIC) code  of t h e  
f a c i l i t y  by s e a r c h i n g  t h e  EPA p e r m i t  Compliance System f i l e .  
The SIC code c a n  t h e n  be used  i n  c o n j u n c t i o n  w i t h  t h e  EPA 
"Development Documentsw t o  i d e n t i f y  t h e  " p r i o r i t y  
p o l l u t a n t s n  (see Appendix) which migh t  be d i s c h a r g e d  f rom 
t h a t  p a r t i c u l a r  i n d u s t r i a l  f a c i l i t y .  T h i s  l i n k a g e  c a n  be 



used t o  p r o v i d e  some i n f o r m a t i o n  on  t h e  p o t e n t i a l  chemical  
c o n t a m i n a n t s  t h a t  might  be p r e s e n t  i n  any p e r m i t t e d  
d i s c h a r g e .  - .a 

Using t h e  North C a r o l i n a  P r e t r e a t m e n t  L i s t ,  a l l  POlWs 
t h a t  a r e  r e q u i r e d  t o  have a  p r e t r e a t m e n t  program were a l s o  
i d e n t i f i e d  and i n c l u d e d  i n  t h e  same computer f i l e .  

A g r i c u l t u r a l  p e s t i c i d e  Use 

The methodology used  t o  e s t i m a t e  t h e  t y p e s  and amounts 
of  a g r i c u l t u r a l  p e s t i c i d e s  used i n  Nor th  C a r o l i n a  was 
deve loped  by S h e e t s ,  J ackson ,  and P h e l p s  and r e p o r t e d  i n  9 
Water Moni tor inq  Svstem f o r  P e s t i c i d e s  i n  North Care*, 
(Water Resources  Research I n s t i t u t e  Repor t  # l 9 ,  1970)  . 

North C a r o l i n a  A g r i c u l t u r a l  S t a t i s t i c s  f o r  1982  ( N .  C. 
Crop and ~ i v e s t o c k  Repor t ing  S e r v i c e ,  North C a r o l i n a  
Department of A g r i c u l t u r e )  were used t o  de te rmine  t h e  t o t a l  
a c r e a g e  of major c r o p s  grown i n  each  county .  Because 
r e l a t i v e l y  i n s i g n i f i c a n t  amounts of p e s t i c i d e s  would be used 
on  c r o p s  o t h e r  t h a n  tobacco,  co rn ,  soybeans ,  c o t t o n ,  s m a l l  
g r a i n s  (wheat ,  o a t s ,  b a r l e y ) ,  I r i s h  p o t a t o e s ,  p e a n u t s ,  and 
swee t  p o t a t o e s ,  o n l y  t h e s e  c r o p s  were used i n  e s t i m a t i n g  
p e s t i c i d e  usage. T h i s  i s  a  c o n s e r v a t i v e  approach.  

The 1983 A g r i c u l t u r a l  Chemicals  Manual (School  of 
A g r i c u l t u r e  and  if e S c i e n c e s ,  N. C. S t a t e  U n i v e r s i t y )  
p r o v i d e d  i n f o r m a t i o n  on which p e s t i c i d e  c h e m i c a l s  a r e  
recommended f o r  p a r t i c u l a r  p e s t s  on  each  crop .  T h i s  manual 
i n c l u d e s  i n f o r m a t i o n  on t h e  common and brand name of 
p e s t i c i d e  chemica l s ,  f o r m u l a t i o n s ,  r a t e  of a p p l i c a t i o n ,  and 
any r e s t r i c t i o n s  which a r e  i n  e f f e c t .  

The 1974  North C a r o l i n a  Water P l a n  Refe rence  Ma- 
( D i v i s i o n  of Resource P lann ing  and E v a l u a t i o  Department of 
Natur a 1  Resources  and Community Development) q' was used t o  
c o n v e r t  c r o p  acreage by coun ty  t o  acreage by r i v e r  b a s i n .  
I f  a  coun ty  was l o c a t e d  i n  two r i v e r  b a s i n s ,  it was assumed 
t h a t  t h e  r e l a t i v e  a c r e a g e  of a  g i v e n  c r o p  would be 
p r o p o r t i o n a l  t o  t h e  t o t a l  r e l a t i v e  l a n d  a r e a  i n  each  b a s i n .  
For example, i f  f i f t y  p e r c e n t  of t h e  l a n d  a r e a  i n  a  county  
was i n  t h e  Cape Fear  b a s i n  and f i f t y  p e r c e n t  i n  t h e  Neuse 
b a s i n ,  it was assumed t h a t  one-half  t h e  a c r e a g e  of a  g i v e n  
c r o p  would be grown i n  each  r i v e r  b a s i n .  

E x p e r t  o p i n i o n  ( P r o f e s s o r  R. L a  Rober tson ,  N. C. S t a t e  
U n i v e r s i t y )  was sough t  t o  d e t e r m i n e  which p e s t i c i d e  
c h e m i c a l s  would l i k e l y  be used  on  any p a r t i c u l a r  c r o p  and 
how many a c r e s  ( p e r c e n t a g e )  of t h a t  c r o p  would be  t r e a t e d  
e a c h  y e a r .  Using t h i s  d a t a ,  t h e  f o l l o w i n g  e q u a t i o n  was used 
t o  e s t i m a t e  t h e  amount of p e s t i c i d e  chemical  used  i n  each  
r i v e r  b a s i n  i n  t h e  s t a t e :  



T o t a l  l b s  p e s t i c i d e  

Acres T r e a t e d  Bas in  

Lbs of A g r i c u l t u r a l  P e s t i c i d e  
Appl ied  i n  ~ i v e r  B a s i n  

The u n c e r t a i n t i e s  i n  t h e s e  estimates a r e  s i g n i f i c a n t .  
However, u n t i l  r e l i a b l e  q u a n t i t a t i v e  p e s t i c i d e  use d a t a  a r e  
c o l l e c t e d ,  t h e y  r e p r e s e n t  t h e  b e s t  i n £  o r m a t i o n  a v a i l a b l e .  

P o t e n t i a l  Human Exposure t o  Chemical Contaminants  i n  
Dr ink ing  Water 

V e r y  l i t t l e  i n f o r m a t i o n  is  a v a i l a b l e  on  s p e c i f i c  
c h e m i c a l s  and t h e i  r  c o n c e n t r a t i o n s  i n  any s p e c i f i c  w a t e r  
s u p p l y  i n  North C a r o l i n a .  Using e x i s t i n g  d a t a ,  t h e  o n l y  
i n d e x  of human e x p o s u r e  a v a i l a b l e  was t h e  number of peop le  
s e r v e d  by a s u r f a c e  w a t e r  s u p p l y  t h a t  was downstream of one 
o r  more p o i n t  s o u r c e  was tewa te r  d i s c h a r g e s .  T h i s  i s  a v e r y  
i n a d e q u a t e  measure of consumer r i s k  because  none of t h e  
c h e m i c a l s  d i s c h a r g e d  o r  t h e i r  r e a c t i o n  p r o d u c t s  may reach  a 
p u b l i c  w a t e r  s u p p l y  and, even  i f  t h e y  do, their 
c o n c e n t r a t i o n s  i n  d r i n k i n g  w a t e r  may n o t  p r e s e n t  a 
s i g n i f i c a n t  r i s k .  

The p o p u l a t i o n  s e r v e d  by p r o t e c t e d  and u n p r o t e c t e d  
sur f  a c e w a t e r  s u p p l i e s  - was - - e n t e r e d  - - - i n t o  our  d a t a  base  by 

- - - - - - - - - - - county .  



RESULTS 

S y n t h e t i c  chemica l s  have become widely  d i s t r i b u t e d  i n  
s u r f a c e  w a t e r s  a s  a  r e s u l t  of i n d u s t r i a l ,  munic ipa l ,  and 
a g r i c u l t u r a l  a c t i v i t y .  They a r e  of t e n  p r e s e n t  i n  ve ry  low 
c o n c e n t r a t i o n s ,  u s u a l l y  f a r  below t h e  dose s  and dose  r a t e s  
c aus ing  obse rvab l e  e f f e c t s  on man and an imals  i n  t o x i c i t y  
s t u d i e s .  In fo rmat ion  on t h e  complete range and 
c o n c e n t r a t i o n s  of o r g a n i c  subs t ances  i n  any i n d i v i d u a l  
d r i n k i n g  wate r  supply  is  l a ck ing .  Consequently t h e r e  is  
g r e a t  u n c e r t a i n t y  i n  e s t i m a t i n g  t h e  magnitude of t h e  r i s k  t o  
h e a l t h  posed by i n g e s t i o n  of water .  Th i s  r e s e a r c h  is  seen  
a s  a  f i r s t  s t e p  i n  add re s s ing  some of t h e s e  u n c e r t a i n t i e s  i n  
North Ca ro l i na .  

S p a t i a l  An lays i s  

A s e r i e s  of f o u r  maps ( F i g u r e s  1 - 4 )  were p repared  t o  
i l l u s t r a t e  t h e  s p a t i a l  r e l a t i o n s h i p s  between s u r f  ace  water  
s u p p l i e s  and p o i n t  s o u r c e s  of wastewater  d i s cha rge .  The 
l a t i t u d e  and l o n g i t u d e  of each s u r f a c e  water  supp ly  sou rce  
and major NPDES d i s cha rge  i n  t h e  s t a t e  were ob t a ined  from 
e x i s t i n g  d a t a .  These r e f e r e n c e  p o i n t s  were mapped by 
computer ca r tography  by county and by r i v e r  bas in .  

F i g u r e  1 shows t h e  l o c a t i o n  of a l l  t h e  s u r f a c e  wa te r  
supp ly  s o u r c e s  (153) i n  t h e  s t a t e  by r i v e r  bas in .  Most of 
t h e s e  s o u r c e s  a r e  concen t r a t ed  i n  t h e  Catawba, Yadkin, Cape 
Fear ,  and Neuse River  ba s in s .  Very few communities i n  t h e  
C o a s t a l  P l a i n  depend on s u r f a c e  s o u r c e s  f o r  d r i n k i n g  wate r .  
Groundwater is t h e  major source  of d r i n k i n g  wate r  i n  t h i s  
r eg ion .  Even though most s u r f a c e  water  sys tems a r e  l o c a t e d  
i n  t h e  urban a r e a s  of t h e  s t a t e  due p r i m a r i l y  t o  t h e  l a r g e  
q u a n t i t i e s  r e q u i r e d ,  many sma l l  communities a l s o  r e l y  on 
s u r f a c e  sources .  

F i g u r e  2 shows t h e  s p a t i a l  r e l a t i o n s h i p  of a l l  major 
munic ipa l  and i n d u s t r i a l  p o i n t  s o u r c e s  of wastewater  
d i s c h a r g e s  t o  unp ro t ec t ed  (one  o r  more NPDES d i s c h a r g e s  
upstream) s u r f a c e  wa te r  sys tems by r i v e r  bas in .  North 
Ca ro l i na  and t h e  Environmental  P r o t e c t i o n  Agency c l a s s i f y  
wastewater  d i s c h a r g e s  i n t o  major and minor sources .  Major 
s o u r c e s  accoun t  f o r  on ly  1 0  p e r c e n t  of p o i n t  sou rce  
d i s c h a r g e s  i n  t h e  s t a t e ,  however, t hey  c o n t r i b u t e  
approx imate ly  n i n e t y  p e r c e n t  of t h e  t o t a l  volume d i scharged .  
T h i s  map d e p i c t s  on ly  t h e  major d i s cha rges .  

The numerous p o i n t  sou rce  d i s c h a r g e s  i n  t h e  Piedmont 
r e g i o n  r e f l e c t  t h e  i n t e n s e  i n d u s t r i a l i z a t i o n  i n  t h e  r i v e r  
b a s i n s  of t h i s  a r ea .  F i g u r e  2 is n o t  i n t ended  t o  imply a  
d i r e c t  connec t ion  between t h e  major wastewater  d i s c h a r g e s  







shown and e x t r a c t i o n  p o i n t s  f o r  w a t e r  s u p p l y  sys t ems .  Many 
of t h e  wa te r  s u p p l i e s  d e s i g n a t e d  as  u n p r o t e c t e d  a r e  below 

I minor was tewa te r  d i s c h a r g e s  which a r e  n o t  d e p i c t e d  i n  F i g u r e  
2 .  Also ,  w g h a v e  no i n f o r m a t i o n  on t h e  f a t e ,  d i s t r i b u t i o n ,  
o r  s i n k s  f o r  o r g a n i c  s u b s t a n c e s  i n  waterways between 
d i s c h a r g e  and e x t r a c t i o n  p o i n t s .  Our u s e  of t h e  term 
" u n p r o t e c t e d n  r e f e r s  o n l y  t o  t h e  p o s s i b i l i t y  t h a t  a  
h y d r a u l i c  c o n n e c t i o n  may e x i s t  between a was tewa te r  
d i s c h a r g e  and t h e  e x t r a c t i o n  p o i n t  of a  w a t e r  s u p p l y  system. 
Most of t h e  u n p r o t e c t e d  s u r f a c e  w a t e r  sys t ems  i n  t h e  s t a t e  
a r e  c l u s t e r e d  i n  t h e  lower  r e a c h e s  of t h e  Catawba, t h e  
midd le  of t h e  Yadkin b a s i n ,  t h e  upper r e a c h e s  of t h e  Cape 
Fea r  and Neuse, and t h r o u g h o u t  t h e  Tar-Pamilco r i v e r  b a s i n .  

F i g u r e  3 shows t h e  l o c a t i o n  of a l l  u n p r o t e c t e d  s u r f a c e  
w a t e r  s o u r c e s  i n  t h e  s t a t e  by r i v e r  b a s i n .  These s y s t e m s  
s h o u l d  be g i v e n  h i g h  p r i o r i t y  i n  f u t u r e  i n v e s t i g a t i o n s  of 
o r g a n i c  chemica l  p o l l u t i o n  i n  d r i n k i n g  wa te r .  

The l a s t  map, F i g u r e  4 ,  i n d i c a t e s  t h e  l o c a t i o n  of all 
s u r f a c e  water s o u r c e s  and a l l  major mun ic ipa l  and i n d u s t r i a l  
was tewa te r  d i s c h a r g e s  i n  t h e  s t a t e  by county .  T h i s  map 
s h o u l d  be u s e f u l  t o  county  o f f i c i a l s ,  p a r t i c u l a r l y  p l a n n e r s ,  
s i n c e  it f o c u s e s  on a much s m a l l e r  s p a t i a l  u n i t  t h a n  t h e  
r i v e r  b a s i n ,  I t  i s  o b v i o u s  t h a t  i n  some c o u n t i e s  i n  t h e  
Piedmont t h e r e  is  a n  i n t e n s e  use  of s u r f a c e  waters f o r  bo th  
water s u p p l y  and waste d i s c h a r g e .  T h i s  s u g g e s t s  t h a t  c l o s e r  
e x a m i n a t i o n  be g i v e n  t o  t h e  p o t e n t i a l  f o r  c o n f l i c t  i n  t h e s e  
uses .  However, a d d i t i o n a l  d a t a  w i l l  be  r e q u i r e d  b e f o r e  t h e  
e x t e n t  and magnitude of t h i s  con£ l i c t  is  known. 

Sur f  ace Water Systems 

T h e r e  are 243 w a t e r  s y s t e m s  i n  Nor th  C a r o l i n a  t h a t  
s u p p l y  d r i n k i n g  water e x t r a c t e d  from s u r f a c e  s o u r c e s  
( F i g u r e s  1 and 5 ) .  These sys t ems ,  l o c a t e d  p r i m a r i l y  i n  t h e  
Yadkin (24.7 p e r c e n t )  Catawba (20 .2  p e r c e n t )  and  Cape F e a r  
( 1 4 . 8  p e r c e n t )  R ive r  b a s i n s ,  s u p p l y  a p o p u l a t i o n  of- 2 .9 
m i l l i o n  c i t i z e n s ,  T h i s  i s  a l m o s t  one-ha l f  of t h e  t o t a l  
p o p u l a t i o n  of t h e  s ta te .  One hundred f i f t y  t h r e e  of t h e s e  
sys t ems  ( 6 3  p e r c e n t )  e x t r a c t  water from s u r f  ace s o u r c e s ,  
w h i l e  90 p u r c h a s e  t r e a t e d  water from one  of t h e  153 
e x t r a c t o r s  ( F i g u r e  6 ) .  

T h e r e  i s  a t  l eas t  one  s u r f a c e  water sys tem i n  69 of t h e  
s t a t e ' s  100 c o u n t i e s .  Many c o u n t i e s ,  such  a s  Gas ton  (13) , 
Wake (9), and Burke (8)  have  m u l t i p l e  sys t ems  (Table  2 ) .  
The 1 5 3  s u r f a c e  water e x t r a c t o r s  produce  531.6 m i l l i o n  
g a l l o n s  of water p e r  day,  a n  a v e r a g e  of  3.47 mgd p e r  sys tem 
( F i g u r e  7 )  . F i f  t y - f o u r  p e r c e n t  of t h e  e x t r a c t o r s  produce  
less  t h a n  one  mgd ( T a b l e  3 ) ,  w h i l e  t e n  s y s t e m s  p roduce  more 
t h a n  1 0  mgd. 
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CAPE F E A R  

C A T A U B A  

FRENCH BBOAD 

HIUASSIE 

LITTLE TEYN 

L u n m  

YEUSE 

I E U  

PASCLJOTAYK 

R O A Y 3 K E  

S A V A Y Y  AH 

TA 0 -PA I L I C O  

UATAUCA 

Y A D K I N  

E R E Q U E N C Y  



Surface  Water Supp l i e s  and Popu la t i on  Served 
by County i n  North Ca ro l i na  

Countv 

Alamance 
Alexander 
Anson 
Beauf o r t  
Buncombe 
Burke 
Cabarrus  
Caldwel l  
Caswell  
Catawba 
Chatham 
Cherokee 
Cleveland 
Columbus 
Cumberland 
Dare 
Dav i d son  
~ a v  i e  
Durham 
Edgecornbe 
Fo r sy th  
F r a n k l i n  
Gaston 
Graham 
G r a n v i l l e  
Gui l f  o r d  
Hal i f  ax 
Harne t t  
~aywood  
Henderson 
 rede ell 
Jackson 
Johnston 
L e e  
L inco ln  
MacDowell 
Macon 
~ a d i  son  

Number of 
s u m 1  ies 

popu la t i on  
Served 



- .. 
Mecklenburg 
M i t c h e l l  
Montgomery 
Moore 
Nash 
N e w  Hanover 
Orange 
Person 
P i t t  
p o l  k 
Randolph 
Richmond 
Robeson 
Rockingham 
Rowan 
Rutherf ord 
S t a n l e y  
S t o k e s  
Sur ry  
Swain 
~r ansy lvan i  a 
Union 
Vance 
Wake 
Warren 
Watauga 
Wayne 
Wilkes 
Wilson 
Yadkin 
Yancey 

S t a t e  

Number of  Populat ion 
Sexved 



Average Daily Production of Surface Water Supply Sources 
By R i v e r  Basin In Nor th  Carol ina 

HIYASSIE 
I 
I 
I 

LITTLE rLYN I *  

L U M P  Eb 

NEUSE 

N tu 

PASGUOTAN K 
I 

R O A Y O K E  I * * * * * * * * * * *  
I 

SAVANNAH I 
I 

T A L - P A J L I C O  I * * * * * * * * * *  

UATAUGA 
I 
I 

A V E R A G E  F R O D U C T I O N  IN R I L L I O N  G A L I D A Y  

* Data  values missing f o r  r i v e r  basin 



Table  3  

m e r a g e  Dai ly  Water P roduc t ion  by Surf ace  
Water E x t r a c t o r s  i n  North C a r o l i n a  

Da i ly  Water 
P roduc t ion  
--umL-- 
Not r e p o r t e d  
0.0 - 0.5 
0.5 - 1.0 
1.0 - 1 .5  
1.5 - 2.0 
2.0 - 3.0 
3.0 - 4.0 
4.0 - 5.0 
5.0 - 6.0 
6.0 - 7.0 
7.0 - 8.0 
8.0 - 9.0 
9.0 -10.0 
Over 10.0 

T o t a l  

Number of 
E x t r a c t o r s  

P o i n t  Source  Wastewater Discharges  

There  a r e  2,394 p o i n t  source  pe rmi t t ed  d i s c h a r g e s  i n t o  
s u r f  a c e  w a t e r s  i n  North Ca ro l i na  ( F i g u r e  8)  . Fi f  ty-two 
p e r c e n t  of t h e s e  d i s c h a r g e s  occur i n  t h e  Yadkin (21.9 
p e r c e n t )  Cape Fear  (17.3 p e r c e n t )  and Catawba (12.8 p e r c e n t )  
River  ba s in s .  More t h a n  one-half of a l l  s u r f  a ce  water 
sys tems e x t r a c t  wa te r  from t h e s e  same r i v e r  ba s in s .  

The t o t a l  de s ign  f low of t h e  2,394 d i s c h a r g e s  i s  3,878 
mgd, of which more t h a n  one-half  (2303 mgd) is  c o o l i n g  wa te r  
from 1 5  steam g e n e r a t i n g  p l a n t s  ( T a b l e s  4 and 5 ) .  S ix ty - s i x  
p e r c e n t  of t h e  s t a t e ' s  t o t a l  d i s c h a r g e  volume e n t e r s  t h e  
Cape Fear  River  b a s i n  (2300 mgd) . S i g n i f i c a n t  d i s c h a r g e s  
a l s o  e n t e r  t h e  Roanoke (401 rngd), Catawba (364 rngd), and 
Yadkin (199 mgd) River  b a s i n s  ( F i g u r e  9 ) .  More t h a n  
one-half of t h e  t o t a l  major and minor p o i n t  sou rce  
d i s c h a r g e s  i n  t h e  s t a te  e n t e r  t h e  Yadkin, Cape. Fear ,  and 
Catawba River  b a s i n s  ( F i g u r e s  10 and 11). Even though t h e r e  
i s  major u n c e r t a i n t y  as t o  t h e  t o t a l  volume and 
c o n c e n t r a t i o n  of t o x i c  o r g a n i c s  i n  t h e s e  d i s c h a r g e s ,  t h e  
o p p o r t u n i t y  f o r  p o l l u t i o n  of s u r f a c e  water s o u r c e s  i s  
s i g n i f i c a n t .  



BIYLB BASIN 

b0OAD 

CAPE P E A 6  

CATAYkiA 

CHOY AN 

CGENCti BROAD 

H I U A S S I E  

L I T T L E  TENW 

L O U B E B  

N E U S E  

NEW 

PASQUOTANK 

BOAYOKE 

SAVANNAH 

TAR-PAIILICO 

LiCTAUGA 

Y H I T E  O A K  

YADKIN 

F i g u r e  8 

N o r t h  Caro l  i na Po i  n t  Source D ischa rges  
by R i v e r  B a s i n  

FREQUENCY 

* Data  va lues  m i s s i n g  f b r  r i v e r  b a s i n  



CAPE FLAB 

CHOYAY 

HIUASSIE 

h~ L I T T L E  T E W l  
b b  

L U l B E E  

S A V A Y  N AH 

F i g u r e  9 

T o t a l  Design Flow From P o i n t  Source n i scharges  
b y  R i v e r  B a s i n  i n  N o r t h  C a r o l i n a  

* Data va lues m i s s i n g  f o r  r i v e r  b a s i n  

ncD sun 

0 a0 

29 a3 

2299 a6 

364.0 

5.9 

157.3 

1.1 

5 *4 

38 a9 

161 *3  

54 02 

7 * O  

400 a9 

0 * 2  

100 *4 

1 * o  

53 1 

198a5 



R I V E R  BASIN 

BROAD 

CAPE FEAR 

CATA L'BA 

CHOY A N  

FREbZH E R O A D  
U1 

HIYASSIE 

L I T T L E  TEhN 

L U K B E R  

LEUSE 

WEU 

PASQUOTANK 

R O A N 3 K E  

T A S - P A I L I C O  

V H X T E  3 A K  

Y A D K I Y  

F i g u r e  10 

Design Flow o f  Najor Pischarges  
by R i v e r  B a s i n  i n  N o r t h  Caro l  i n a  

FREQ M C D  sun 

24 .6  

2254.7  

1 8 5 . 4  

1.5 

130e2  

0 . 0 

1.5 

31.7 

138.0 

3 .2  

3.5 

390.2 

92 .8  

6.2 

169 .9  



F i g u r e  11 

Design Flow o f  M i n o r  D ischarges  
by R i v e r  B a s i n  i n  N o r t h  C a r o l i n a  

0 

ERCAD 

CAPE P E A R  

CATALrbA 

CHOY AN 

F B & N Z H  b R O A D  

HIbASSIE 

h) 
L I T T L E  TEMW 

cn L U I B E B  

YELiSE 

WEN 

PAS3UOTANK 

f iOAY3KE 

SAVAYYLH 

IAR-PAULICO 

YATAUCA 

UHITlE 3AK 

YADKIN 

* Data  

FREQ 

D E S I G N  F L ~ U  I N  n I L t m  S A L I D A Y  

v a l u e s  m i s s i n g  f o r  r i v e r  b a s i n  

F G D  sun 
# 

0.04 

4.75 

44.95 

176.64 

4.37 

27.10 

1.1G 

3.86 

6.69 

23.27 

50.97 

3 . Q7 

10.77 

0.20 

7.56 

1.04 

46.95 

28.56 



Table  4 
-.a 

Tota l  Number and Design Volume of Discharges  
by River  Basin  i n  North Ca ro l i na  

Major Discharges  (mgd) 
River  B a s i n  Number Des 

~ r o a d l  12 
Cape Fe r1 B 53 
Catawba 4 4  
Chowan 2 
French ~ r o a d l  1 4  
Hiwassee 1 
L i t t l e  Tenn 1 
~ u r n b e r l  12 
Neuse 23 
N e w  1 
Pasquot  nk B 2 
Roanoke 17 
Savannah 0 
Tar-pamlico 11 
Watauga 0 
White O a k  2 
yadkinl  4 1  

Minor Discharges  (mgd) 
llurnber2 Des-idn Vol , 

T o t a l s  236 3433.6 2146 444 -25 

' ~ o c a t i o n  of s team g e n e r a t i n g  p l a n t s  d i s c h a r g i n g  coo l i ng  
wa te r :  Broad ( 3 ) ,  Cape Fear  ( 4 ) ,  Catawba ( 4 ) ,  French Broad 
( l ) ,  Lumber ( l ) ,  Roanoke ( 4 ) ,  and Yadkin (1). 

'Twelve minor d i s c h a r g e r s  a r e  omi t t ed  because  t h e  r i v e r  
b a s i n  i n t o  which they  d i s cha rged  cou ld  n o t  be a s c e r t a i n e d .  
The combined discharge volume of the 1 2  was 0 - 0 4  mgd. 

Discoun t ing  c o o l i n g  wa te r  d i s c h a r g e s  from steam 
g e n e r a t i n g  p l a n t s ,  wastewater  t r e a t m e n t  p l a n t s  (650 mgd) and 
p u l p  and paper p roce s s ing  p l a n t s  ( 2 2 8  mgd) c o n t r i b u t e  
s i g n i f i c a n t l y  (84 p e r c e n t )  t o  major d i s c h a r g e s  i n  t h e  s t a t e  
(Tab l e  5 ) .  Chemical and t e x t i l e  i n d u s t r i e s  are a l s o  major 
wastewater  d i s c h a r g e r s .  These e s t i m a t e s  are based s o l e l y  on 
volume s i n c e  t h e  t y p e  and c o n c e n t r a t i o n  of o r g a n i c  chemical  
c o n s t i t u e n t s  i n  t h e s e  d i s c h a r g e s  is n o t  known. 



Table  5 

Major North C a r o l i n a  p o i n t  Source Discharges  - 
by Indus t ry  Type 

Mining and qua r ry ing  (non-metal) 
Food and k indred  p r o d u c t s  
T e x t i l e s  
Apparel  
Lumber and wood 
Pu lp  and Paper 
Chemical 
S tone ,  c l a y  and g l a s s  
Primary me ta l s  
F a b r i c a t e d  me ta l s  
Machinery 
E l e c t r i c a l  p roduc t s  
Steam e l e c t r i c  p l a n t s  
Wastewater t r e a tmen t  p l a n t s  
Na t i ona l  s e c u r i t y  

Number of 
F a c i l i t i e s  

T o t a l s  236 

T o t a l  Design 
Flow (mqd) 

A summary of t h e  d a t a  on a l l  s u r f a c e  water  supp ly  
sys tems,  p o p u l a t i o n s  s e rved ,  and NPDES d i s c h a r g e s  f o r  North 
C a r o l i n a  i s  shown i n  Tab le  6. This t a b l e  i n c l u d e s  
i n f o r m a t i o n  on each water  supp ly  system (name, 
i d e n t i f i c a t i o n  number, and wate r  e x t r a c t i o n  sou rce )  by 
county.  I t  a l s o  i n d i c a t e s  t h e  number of munic ipa l ,  
i n d u s t r i a l ,  and mi sce l l aneous  d i s cha rges ,  bo th  major and 
minor, upstream of each water  supply  e x t r a c t i o n  source .  The 
number of munic ipal  wastewater  t r e a t m e n t  p l a n t s  s u b j  ect t o  
p re - t rea tment  r e g u l a t i o n  i s  a l s o  inc luded .  T h i s  summary 
does  n o t  i n d i c a t e  t h e  d i s t a n c e s  be tween d i s c h a r g e  and 
e x t r a c t i o n  p o i n t s  (see maps) nor  does  it a d d r e s s  t h e  t y p e s  
and c o n c e n t r a t i o n s  of chemica l s  t h a t  may be d i scharged .  

Non-Point Source Discharges  ( P e s t i c i d e s )  

Na t i ona l l y ,  on ly  t h o s e  p e s t i c i d e s  r e g u l a t e d  under t h e  
S a f e  Drinking Water A c t  are r o u t i n e l y  moni tored  i n  d r i n k i n g  
water (Endr in ,  Lindane, Methoxychlor, Toxaphene, 2,4-D and 
2,4,5-TP S i l v e x )  . Some a d d i t i o n a l  p e s t i c i d e s  are moni tored  
i n  North C a r o l i n a ' s  Ambient Water Q u a l i t y  Moni tor ing Program 
which is admin i s t e r ed  by t h e  Department of N a t u r a l  Resources 
and Community Development. I n  a d d i t i o n ,  i n v e s t i g a t i o n s  of 



Table  6 

i 
I d e n t i f i c a t i o n  of  Sur f  a c e  Water  S y s t e m s  w i t h  NPDES Upstream ~ i s c h a r q e s  

I 
9 

Number of Upstream D i s c h a r g e s  
County I.D. Pop. a 1  Industrial Misc P r i m a r y  

e d  -rl*l Mina r (* l  Maiw M i n o r  E m S o u r c e .  

Alamance 
Alamance V i l l a g e  U t i l i t y  02-02-114 186  0 0 
B u r l  i n g t o n  02-01-010 40,000 0 0 
Graham-Mebane 02-01-015 27 ,328  0 0 
Haw Rive r  02-01-020 2,140 0 0 
Mebane 02-01-018 2,433 0 0 

Alexander 
Alexande r  County 01-02-015 10 ,000  0 0 
T a y l o r s v i l l e  01-02-010 3 ,000  0 0 

I 

N 
AQ8Qn 

I Anson County 
m McFar lan  

. Morven 
Nor th  Anson 
Peach1  and  
Pol  k t o n  
Wadesboro 

Ashe 

Averv - 
Washington  

Bertile 

Bladen 

flrunswick 

( * )  Number of  w a s t e  w a t e r  t r e a t m e n t  p l a n t s  s u b j e c t  t o  p r e - t r e a t m e n t  r e g u l a t i o n  

( P )  P u r c h a s e d  f rom 

Alamance Creek  
Lake B u r l i n g t o n  
Quake r  Creek  R s e r v o i r  
( P )  B u r l i n g t o n  
( P )  Graham 

1 

Sou th  Yadkin R i v e r  
( P )  A lexande r  Co. 

Yadkin-PeeDee 
( P )  Anson Co. 
( P )  Anson Co. 
( P )  Anson Co. 
( P )  Anson Co. 
( P )  Anson Co. 
J o n e s  Creek  

1 2 T r a n t e r s  Creek  



Table  6 (Cont'd) 

Iden t i f i ca t ion  of Surf ace Water Systems with NPDES Upstream Discharges 

Number of Upstream Discharges 
County I .D .  Pop. M w a l  I n d u s t r i p l  Mist Primary 

of Water_SYstem N u & g ~  ed M a b u r  ( * I  Ma~or MUQI E- 

B u n c 9 e  
Ashevil le  
Biltmore Es ta tes  
Biltmore Forest 
Black Mountain 
Mont r ea t 
Weaverville 
Woodf i n  

Burks 
Brentwood 
Brentwood-Jamestown 
Burke County 
Dre we1 
Icard  Township 
Mor ganton 
T r i p l e  Community 
Val de s e  

Cabarrus 
Concord 
Harrisburg 
Jackson Park 
Mount Pleasant  
Rock1 and 
Royal Oaks 

South Concord 

Caldwell 
Baton 
Caldwell County 
Granite  F a l l s  
Hudson 
Lenoi r 
Rhodhiss 
Saw M i l  1 

N. Fork Swannao f i v e r  
(UT) Busbee Lake 
( P )  Ashevil le  
Dunsmor e Creek Reservoir 
F l a t  Creek 
Ox Creek 
Sugarcamp Fork 

( P )  Morganton 
( P )  Morganton 
( P )  Valdese 
propst Creek 
( P )  Valdese 
Warrior Fork 
( P )  Valdese 
Lake Rhodhiss 

Coldwater Creek 
( P )  Concord 
( P )  Concord 
Dutch Buffalo Creek 
( P )  Concord 
( P )  Cannon M i l l s ,  
Rowan County 
(P) Concord 

( P )  Lenoir 
( P )  Lenoir 
Lake Rhodhiss 
( P )  Lenoir 
Lake Rhodhiss 
( P )  Granite F a l l s  
(P)  Lenoir 

'(UT) Unnamed t r i b u t a r y  



Iden t i f i ca t ion  of Surface Water Systems with NPDES Upstream Discharges 

Number of Upstream Discharges 
County I.D. Pop. 1 -L Mist Primary, 

e of Wabr S v m m  Served F&jgr(*l M w r  (*I Mq~or M- E x t r a c t i o n ; S o u r c e  

smsu 
Yanceyvill e Country Line Creek 

lCaravba 
Conov er  
Hickory 
Longv iew 
Maiden 
New ton 

3 rnm 
Go1 ds t on- Gul f 
P i t t sbo ro  
611 e r  City 
Sa in t  Lukes 

(P) Hickory 
Ca taw ba River 
Lake Hickocy 
Maiden Lake 
Jacobs Fork 

Deep River 
Haw River 
Rocky River 
( P )  Goldston-Gulf 

Cherdkec 
Andrewe 
Mut phy 

Beaver Creek 
Hiwassie River 

Cleveland 
Kings Mountain 
Shelby , 

1 1 John Henry Moss River 
1 5 F i r s t  Broad River 

Colrmrbua 
Riegelwood 58 133 Cape Fear River 

iullkam 
Faye t t ev i l l e  
Fort Bragg 

- Hope Mills 

5 4  119 Cape Pear River 
1 5 L i t t l e  River 

5 4  119 (P) Faye t t ev i l l e  



i 

Tab le  6 ( ~ o n t  'd) i 

t 
i 

Iden t i f i ca t ion  of Surface Water Systems with NPDES Upstream Discharges d, 
i 

Number of Upstream Discharges _ .  
County I . D .  Misc primary - i 

of Water Sv- m r  Major w r  i 

nare 
Nags Head 

DaYidEQlI 
Davidson Water, Inc. 
Denton 
Lexington 
Thomasville 

navfc 
Davie County 
Nocksville 

W nurham 
ru Durham 

EdQwmb 
Pr incev i l l  e 
Tar boro 

BuaYkb 
Rernersvi l le  
Winston-Sal em 

Pranklin 
Franklinton 
Louisburg 

Gaston 
Belrnont 
Beisemer 
Catawba Heights 
Cher r y v i l l e  
Cramer ton 
Dallas  
Gastonia 
High Shoals 
towel1 
McAdenv ill e 
Mount Holly 
Ranlo 
S tan1 ey 
Fontana Vi l lage  Resort 
Tapoco, Inc. 

Fresh Pond 

Yadkin River $ 
Yadkin River 
Abbotts Creek 
Abbotts Creek 

South Yadkin River 
Hunting Creek 

Lake Michie 

(P) Tarboro 
Tar River 

(P) Winston-Salem 
Salem Lake 

Sal ly  Kearney Creek 
Tar River 

Catawba River 
City Lake 
(P) Mout Holly 
Indian Creek 
(P) Gastonia 
(P) Gastonia 
South Fork Catawba River 
South Fork Catawba River . 
(P) Gastonia 
(P) Gastonia 
Catawba River 
(P) Gastonia 
Hoyle Creek 
' ~ o n t a n a  Lake 
Yellow Hammer Branch 

T a b l e  6 (Cont I d )  



-- 

T a b l e  6 (Cont'd) 

I d e n t i f i c a t i o n  of Sur f  a c e  Water  Sys t ems  w i t h  NPDES Upstream D i s c h a r g e s  

Number of  Upstream D i s c h a r g e s  
County I.D. Pop. M w  Misc p r i m a r y  

e r Name of W a t u  S v m  M m  [ * I  l o r  M w  

Ja.mxuh 
Creedmoor 02-39-015 1 , 6 0 0  0 0 
O x f o r d  02-39-01 0 7 ,500  0 0 
Umstead H o s p B u t n e r  02-39-107 7 ,800  0 0 

0 0 0 Ledge Creek  
0 0 0 D e v i n L a k e  
0 0 0 B u t n e r L a k e  

lGuilford 
G r e e n s b o r o  
High P o i n t  
James town 

Lake B r a n d t  
Deep R i v e r  
Deep R i v e r  

Halifax 
0 Enf i e l d  
w H a l i f a x  County  

Roanoke R a p i d s  
Weldon 

F i s h i n g  Creek  
( P )  Weldon 
Roanoke R i v e r  
Roanoke R i v e r  

l i u l u  
Angie r  
C o a t s  
Dunn 
Erwin 
L i l l i n g t o n  
N. E. Me t ro -Ha rne t t  County 
Shawtown 

( P )  N.E. Met ro  
( P )  N.E. Metro  
Cape F e a r  R i v e r  
( P )  Dunn 
( P )  N.E. Me t ro  
Cape F e a r  R i v e r  
(P) L i l l i n g t o n  

_HavhrPd 
Canton  
C lyde  
Hazelwood 
J u n a l  u ska  
Lake J u n a l  u ska  Assembly 
Maggie V a l l e y  
W a y n e s v i l l e  

P i g e o n  R i v e r  
( P )  Can ton  
( P )  W a y n e s v i l l e  
( P )  Maggie V a l l e y  
( P )  W a y n e s v i l l e  
Campbe l l s  C reek  
A l l e n s  Creek  

Benderson 
Hender s o n v i l  l e  
J.  P. S tevens-Tuxedo 
L a u r e l  Pa rk  
Mondamin 

Mills R i v e r  
(UT) 4 1  
( P )  H e n d e r s o n v i l l e  
(UT) # 2  



Tab le  6 ( C o n t ' d )  

I d e n t i f i c a t i o n  of  S u r f a c e  Water Systems w i t h  NPDES Upstream Discha rges  

Number of Upstream Discha rges  
County Mist Primary 

E V  

LmwJ 
M o o r e s v i l l e  
S t a t e s v i l l e  
West I r e d e l l  

l l ishQn 
D i l l a r d t o w n  
S a p p h i r e  Va l l ey  
S y l v a  
West Caro l f  na U n i v e r s i t y  

W 
ilQhmm 

P 
Four Oaks 
Uenl y 
Smithf i e l d  
West S m i t h f i e l d  

us 
Cumnock 

Nor t h v  iew 
S a n f o r d  

Lfncoln 
Boge r C i t y  
Hill-N- ale 
t i n c o l  n ton  

ElcDovell 
American Thread Co. 
Mar i on 
Old F o r t  

Lake Norman 
South  Yadkin River  
(P )  Alexander  County 

( P )  S y l v a  
I n t a k e  Branch 
F i s h e r  Creek 
Tuckaseegee River  

( P )  Smithf i e l d  
(PI Smithf i e l d  
Neuse River  
( P )  Smithf i e l d  

( P) Go1 d s  t on- Gul f  
Chatham County 

( P )  S a n f o r d  
Cape Fear River  

( P )  Li nco ln ton  
( P )  L inco ln ton  
South  Fork Catawba River  

Armstrong Creek 
Buck Creek 
J a r e t t  Creek 



Table  6 (Cont 'd )  

I d e n t i f i c a t i o n  of  S u r f a c e  Water  Sys tems w i t h  NPDES Upstream D i s c h a r g e s  

Number of Upstream D i s c h a r g e s  
I.D. POP- County Industrial Misc p r imary  

of Wgfer Sv&gm r erypLL U r i f l  M a  Mispr - . -  

Hacon 
F r a n k l i n  
H i g h l  ands  

0 0 1 Car toogecaye  Creek 
0 0 1 Big Creek  

h a b n  
Hot S p r i n g s  
Mars H i l l  

0 0 0 Cascade  Branch 
0 0 0 Big L a u r e l  Creek 

MccklPnburq 
C h a r l o t t e  
Cor n e l  i us 

0 
VI 

Davidson 
H u n t e r s v i l l e  
Ha t thews  
P i n e v i l l e  

9 32  59 Mountain I s l a n d  
7 3 1  58 ( P )  Davidson 
7  3 1  58 Lake Norman 
7 3 1  58 Lake Norman 
9 , 32 59 ( P )  C h a r l o t t e  
9 32 59 ( P )  C h a r l o t t e  

Mirchell 
Spruce  P i n e  0 0 0 Beaver Creek  

nontaomerv 
B f  scoe 
Candor 
Montgomery County 
Mount G i l e a d  
Troy 

0 1 2 ( P )  Montgomery County 
0 0 0 Drowning Creek 
0 1 2 L i t t l e  R ive r  
0 1 2 (P) Montgomery County 12 
0 1 2 ( P )  Montgomery County 13 

mus 
Car t h a q e  
Robbins  
Samer kand Manor 
S o u t h e r n  P i n e s  
Vass  

0 0 1 Nicks  Creek 
0 0 1 M i l l  & Cabin  Creek 
0 0 1 Drowning Creek 
0 0 0 M i l l  Creek 
0 0 2 L i t t l e  R ive r  

Nash 
Rocky Mount 0 2 1 4  Tar  R ive r  

New_Hanouer 
Wilmington 22 74 1 5 1  Cape Fea r  R ive r  



Tab le  6 ( C o n t ' d )  

I d e n t i f i c a t i o n  of S u r f a c e  Water Sys tems w i t h  NPDES Upstream D i s c h a r g e s  

Number of Upstream Discha rges  
County -LxuuU+ Mist Pr imary  

of m e r  Wrn aioc Mu-= 
I)nslPw 

I 

w 

nrannc 
H i l l  s bo r  ough 03-6 8-015 7,562 . 0 0 
Orange Water L Sewer 03-68-010 55,000 0 0 
Orange-Alamance 03-68-020 5,800 0 0 

0 
OI 

&uQn 
Roxboro 

0 1 3 Eno R ive r  
0 0 0 U n i v e r s i t y  Lake 
0 0 0 E n o R i v e r  

02-73-010 13,600 0 0 1 0 0 C i t y  Lake 

m i t t .  
C o l o n i a l  Mobile Home Park 04-74-135 1 ,000  6 ( 6 )  1 2 ( 1 )  0 11 40 ( P )  G r e e n v i l l e  
G r e e n v i l l e  U t i l i t y  04-74-010 35,000 6 ( 6 )  1 2 ( 1 )  0 11 40 Tar  River  

i u k  
Col urn bus 
S a l  uda 

Try on 

RandolDh 
Asheboro 
P r a n k l i n v i l l e  
Ramseur 
Randelman 

Richmond 
E l l e r  be 
Hamlet 
Richmond County 
Rockingham 

0 0 0 Hore Creek 
0 0 2 ( P )  H e n d e r s o n v i l l e ,  

Henderson County 
0 0 0 C o l t  Creek 

0 1 0 Back Creek/Lucas Lake 
0 0 1 ( P )  Ramseur 
0 0 1 Sandy Creek 
0 1 2 P o l e c a t  Creek 

03-77-020 1 , 7 7 0  26 (23)  2 4 ( 4 )  11 82 288 ( P )  Richmond County 
03-77-010 5,090 0 0 0 0 0 Marks Creek 
03-77-109 559 26 (23)  2 4 ( 4 )  11 8 2 288 ( P )  Anson County 
03-77-015 8,500 0 0 0 0 0 F a l l i n g  Creek 

RobesPn 
Lumber t o n  03-78-010 20,000 3 ( 3 )  1 ( 0 )  1 2 5 Lumber River  
Robeson County 03-78-055 11 ,235  l ( 1 )  0 1 1 2 Lumber River  
Robeson County/Lumber t o n  03-78-13 0 3,500 3 ( 3 )  1 ( 0 )  1 2 5 ( P )  Lumberton 
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Tab le  6 k o n t t d )  

Iden t i f i ca t ion  of Surf ace Water Systems with NPDES Upstream Discharges 

Number of Upstream Discharges 
County 1 . D .  POP* .Itb-, Mist Primary 
Pameof ~aterSvstem~Seru_edMa'lor(_)r(*~ 

naus 
Cherry Hospital 
Goldsboro 

nilbea 
Blue Ridge 
Cricket-Mil lers  Creek 
Mulberry-Fairplains 
North W i l  kesboro 
W i l  kesboro 

U b Q D  
W il son 

Yadkin 
Jonesvf l le  
Yadkinsvil le  

Yancev 
Bur nsv ill e 

L i t t l e  River 
Neuse River 

(P) North Wilkesboro 
(P) North W i l  kesboro 
( P )  North Wilkesboro 
Reddies River 
Yadkin River 

Toisnot Swamp 

Yadkin River 
South Deep Creek 

Bowlens Creek 



f i s h  k i l l s  o f t e n  i n c l u d e  t h e  a n a l y s i s  of f i s h  t i s s u e  and 
' wate r  samples  f o r  t h e  p r e s e n c e  and c o n c e n t r a t i o n s  of 

p e s t i c i d e  chemica l s .  

~ ~ r i c u l t u F a 1  p e s t i c i d e  u s e  c a n  be a s e r i o u s  non-point  
s o u r c e  w a t e r  p o l l u t i o n  problem and t h e  u s e  of t h e s e  
p e s t i c i d e s  h a s  i n c r e a s e d  d r a m a t i c a l l y  i n  t h e  l a s t  t h r e e  
decades .  Data on p e s t i c i d e  usage a r e  n o t  c o l l e c t e d  i n  North 
C a r o l i n a  and v e r y  l i t t l e  is  known a b o u t  t h e  m i g r a t i o n  of 
t h e s e  c h e m i c a l s  i n t o  s u r f a c e  o r  ground waters. 

With t h e  a s s i s t a n c e  of s e v e r a l  e x p e r t s  a t  Nor th  C a r o l i n a  
S t a t e  U n i v e r s i t y ,  n o t a b l y  Dr. T. J. S h e e t s ,  who is d i r e c t o r  
of t h e  P e s t i c i d e  Res idue  Research  L a b o r a t o r y ,  and  P r o f e s s o r  
R.L. Rober t son  i n  t h e  Department of Entomology, w e  have 
e s t i m a t e d  t h e  t o t a l  annua l  use  of major a g r i c u l t u r a l  
p e s t i c i d e s  i n  North C a r o l i n a  ( T a b l e  7 ) .  Our e s t i m a t e s  
i n d i c a t e  t h a t  ove r  26 m i l l i o n  pounds of t h e s e  c h e m i c a l s  
( a c t i v e  i n g r e d i e n t s )  a r e  used i n  a g r i c u l t u r e  each  y e a r .  
H e r b i c i d e s ,  which g e n e r a l l y  have a v e r y  s h o r t  h a l f - l i f e  i n  
water, a c c o u n t  f o r  45 p e r c e n t  of t h e  p e s t i c i d e s  used. P l a n t  
growth r e g u l a t o r s  ( 1 9  p e r c e n t ) ,  f u m i g a n t s  (17  p e r c e n t ) ,  
nematoc ides  ( 7  p e r c e n t ) ,  i n s e c t i c i d e s  ( 6  p e r c e n t ) ,  and 
f u n g i c i d e s  ( 6  p e r c e n t ) ,  c o n s t i t u t e  t h e  remain ing  uses .  

T o t a l  a n n u a l  u s e  by r i v e r  b a s i n  h a s  a l s o  been  e s t i m a t e d  
( T a b l e  8 ) .  These e s t i m a t e s  cannot  be used t o  p r e d i c t  e i t h e r  
t h e  t y p e s  o r  c o n c e n t r a t i o n s  of p e s t i c i d e  c h e m i c a l s  which may 
b e  p r e s e n t  i n  s u r f a c e  o r  d r i n k i n g  waters. Many o t h e r  
f a c t o r s ,  i n c l u d i n g  t h e  chemica l  p r o p e r t i e s  of t h e  p e s t i c i d e ,  
method of a p p l i c a t i o n ,  topography,  and o t h e r  e n v i r o n m e n t a l  
c o n d i t i o n s  w i l l  a f f e c t  t h e  u l t i m a t e  f a t e  of each  p e s t i c i d e .  



Pes t ic ide  Type 
w 

Insec t i c ides  
Acephate (Orthene) 
Methomyl (Lannate, Noudrin) 
Honocrotopnos (Azodr i n )  
Carbaryl (Sevin) 
0.  thur ingens is  
Aldicarb (Temik) 
Car bof uran (Furadan) 
Phorate (Thimet) 
Disulfoton (Mocap Plus)  
Feval e r a t e  (Pydrin) 
Ethoprop (Mocap) 
Fonof os (Dyf onate) 
Chlorpyrif os (Lorsban) 
Ter buf os (Counter) 
Methyl parathion 
Permethri n (Ambush, Pounce) 
Az inphos-methyl (Guthion) 
Chl or dimef orm 

Herbicides 
Diphenamid (Eni de) 
Pebulate (Tillam) 
Isopropal in  (Paarlan)  
Napr opam ide (Devr in01 ) 
Pendimethal i n  (Prowl) 
Benef i n  (Balan) 
Vernolate (Vernam) 
Metolachlor (Dual) 
Alachl or (Lasso) 
Naptalm (Alanap) 
Dinoseb (Premerge) 
2,4-DB 
Acifluorf en (Blazer) 
A t r a z  ine 
Butylate  (Sutan) 

Table 7 

Estimates of Major Agr icul tura l  Pes t i c ides  
Used i n  North Carolina 

Taba cco 
Soybean, peanut, tobacco 
Peanut, tobacco 
Potato, soybean, peanut, tobacco 
Tobacco 
Potato, peanut 
Corn, peanut 
Peanut 
Peanut 
Potato, cotton, soybean, peanut 
Peanut 
Sweet potato, peanut 
Sweet potato, peanut 
Corn 
Corn 
Cotton 
Cotton, potato 
Cotton 

Tobacco, peanut, sweet pota to  
To ba cco 
Tobacco 
Tobacco 
Potato, soybean, peanut, tobacco 
Peanut 
Peanut 
Potato, soybean, corn, peanut 
Potato, soybean, corn, peanut 
Soybean, peanut 
Soybean, peanut 
Peanut 
Soybean, peanut 
Corn 
Corn 

Some R 
Res t r ic ted  

Res t r ic ted  
Some R 

Some R 

Some R 
Some R 

Res t r ic ted  
Res t r ic ted  
Res t r ic ted  
Res t r ic ted  

I 

Estimated ~ n n u h l  - 



P e s t i c i d e  Type 
P 

Est imated Annual 

Corn, smal l  g r a i n s  
Po ta to ,  c o t t o n ,  co rn  
Corn 
Corn 
Corn 
Cot ton,  soybean 
Soy bean 
Cot ton 
Cot ton 
Small g r a i n s  
P o t a t o  
Sweet p o t a t o  
Sweet p o t a t o  

2,4-D 
Linuron (Lorox) 
Ametryn (Evik)  
Paraquat  
Glyphosa t e  (Round-up) 
T r i f l u r a l i n  ( T r e f l a n )  
Dentazon (Basagran) 
Fl uometuron (Cotoran)  

R e s t r i c t e d  

DSHA/MSMA 
Dic lo fop  (Hoelon) 
H e t r i b u z i n  (Sencor 
O r y z a l i n  (Surf l a n )  
Chl oramben (Amiben 

R e s t r i c t e d  

- 
Heta laxy l  (Ridornil) 
Mancoz eb  
Chl or  t h a l a n i l  (Bravo) 
Copper f u n g i c i d e s  
F e n t i n  hydroxide (Du-ter) 
Benmyl 
Fungic ida l  s u l f  ur6 

To ba cco 
Tobacco, peanut 
Peanut 
Peanut 
Peanut 
Peanut 
Peanut 

Nematocides 
Ethoprop (Mocap) 
Ald ica rb  (Temik) 
Fenamiphos (Nemacur ) 
Fensulf o t h i o n  (Dasan i t )  
Car bof uran (Furadan) 
Oxamyl (Vydate) 
Disu l f  o ton  (Mocap P l  us) 

Peanut,  tobacco 
Soybean, peanut ,  tobacco 
Peanut,  tobacco 
Tobacco 
Peanut ,  tobacco 
Tobacco 
Tobacco 

Some R 
R e s t r i c t e d  
Some R 
Some R 
some R 

Some R 

Fumigants 
Dichl oropropene 

and 
Chl o r o p i  c r  i n  (Tel one C-17) Tobacco R e s t r i c t e d  



P e s t i c i d e  Type 
P 

Ethylene  dibromide 
and 

Chlorop icr in  (Terr-o-cide 3 0 )  

P l a n t  Growth Regu la tors  
Flal e i  c hydraz ide  MH 
F a t t y  a1 coho1 

Tobacco 

Tobacco 
Tobacco 

R e s t r i c t e d  

S t a t e  Total  

I 

w 

Est imated Annual - 

' s t a t u s *  P e s t i c i d e  is  p a r t i a l l y  or comple te ly  r e s t r i c t e d  



Table  8 

A g r i c u l t u r a l  p e s t i c i d e  Use by River Bas in  
i n  North Ca ro l i na  

Broad 
Cape Fear  
Catawba 
Chow an 
French Broad 
~ i w a s s e e  
L i t t l e  Tennessee 
Lumber 
Neuse 
N e w  
Pasquotank 
Roanoke 
Savannah 
Tar 
Watauga 
White Oak 
Yadkin 

Est imated 
Annual Use 
0 

Number of 
Surf  ace  Water 

E x t r a c t o r s  

S t a t e  T o t a l s  26,930,360 153 

Our e s t i m a t e s  i n d i c a t e  t h a t  56 p e r c e n t  of a l l  t h e  
p e s t i c i d e  chemica l s  used i n  t h e  s t a t e  a r e  a p p l i e d  t o -  
a g r i c u l t u r a l  l a n d s  i n  t h e  Neuse, Cape Fear, and Tar River  
ba s in s .  Twenty-nine p e r c e n t  of a l l  t h e  s u r f  ace  wa te r  
sys tems ( 4 4 )  i n  t h e  s t a t e  e x t r a c t  t h e i r  water  from t h e s e  
same ba s in s .  These e s t i m a t e s  can p rov ide  a  s t a r t i n g  p o i n t  
for examining t h e  p o t e n t i a l  impact of t h e s e  p e s t i c i d e s  on  
~ o r t h  C a r o l i n a ' s  s u r f  a c e  water  s u p p l i e s .  

Human Exposure 

Research over  t h e  p a s t  decade h a s  e s t a b l i s h e d  t h a t  
thousands  of d i f f e r e n t  compounds may be p r e s e n t  i n  n a t u r  a1 
s u r f  a c e  water  sys tems and many of t h e s e ,  pe rhaps  hundreds, 
may a l s o  appear  i n  water s u p p l i e d  t o  p u b l i c  consumers. The 
number of o r g a n i c  compounds p r e s e n t  and t h e i r  c o n c e n t r a t i o n s  
i n  .any one water supp ly  a r e  unknown. 

A t  l e a s t  two m i l l i o n  pe rsons  i n  North C a r o l i n a  r e g u l a r l y  
consume d r i n k i n g  water which is  extracted from s u r f a c e  
waters which mav be contaminated  w i t h  chemica l s  from 
i d e n t i f i e d  upstream po in t - source  d i s c h a r g e s  (Tab l e  9 )  . 



T a b l e  9  

"' N o r t h  C a r o l i n a  P o p u l a t i o n  S e r v e d  by 
S u r f a c e  W a t e r  S u p p l i e s  by C o u n t y  

C o u n t y  

E s t i m a t e d  T o t a l  P e r c e n t  o f  
P o p u l a t i o n  C o u n t y  P o p u l a t i o n  

Served p o ~ u l a  t i o n  Served- 

Alamance  
p r o t e c t e d 1  1 9 , 7 6 1  1 9 . 9  
u n p r o t e c t e d 2  4 2 , 3 2 6  42 .6  
T o t a l  6 2 , 0 8 7  9 9 , 3 1 9  6 2 . 5  

A l e x a n d e r  
P r o t e c t e d  n o n e  n o n e  
U n p r o t e c t e d  1 3 , 0 0 0  5 2 . 0  
T o t a l  1 3 , 0 0 0  2 4 , 9 9 9  5 2 . 0  

A l l e g h a n y  ( n o  s u r f a c e  water s u p p l i e s )  

Anson  
P r o t e c t e d  4 , 0 8 6  
U n p r o t e c t e d  2 1 , 5 1 9  
T o t a l  2 5 , 6 0 5 ~  2 5 , 6 0 5  

Ashe  ( n o  s u r f a c e  w a t e r  s u p p l i e s )  

A v e r y  ( n o  s u r f a c e  water s u p p l e s )  

B e a u f o r  t 
P r o t e c t e d  n o n e  
U n p r o t e c t e d  9 , 8 0 0  4 0 , 3 5 5  
Total 9 , 8 0 0  4 0 , 3 5 5  

Ber t i e  ( n o  s u r f a c e  water s u p p l i e s )  

B l a d e n  ( n o  s u r f a c e  water s u p p l i e s )  

~ r u n s w i c k  ( n o  s u r f a c e  w a t e r  s u p p l i e s )  

n o n e  
2 4 . 3  
2 4 . 3  

Buncombe 
P r o t e c t e d  1 3 7 , 0 3 0  8 5 . 1  
U n p r o t e c t e d  n o n e  n o n e  
T o t a l  1 3 7 , 0 3 0  1 6 0 , 9 3 4  8 5 . 1  

No p o i n t  source d ischarges upstream o f  e x t r a c t i o n  p o i n t .  
One o r  more p o i n t  source discharges upstream o f  e x t r a c t i o n  p o i n t .  
Popu la t ion  data i s  unce r ta i n .  



Countv 

Burke 
Protected 
Unprotected 
Tota l  

Cabarrus 
Protected 
Unprotected 
Tota l  

Estimated Tota l  
Population County 

S e - ~ . g d  P o ~ u l a  t im 

Caldwell 
Protected none 
Unprotected 33,700 
Tota l  33,700 

Camden (no sur face  water supp l i e s )  

C a r t a r e t  (no sur face  water supp l i e s )  

Caswell 
Protected 2 , 4 0 0  
Unprotected none 
Tota l  2 , 4 0 0  

Catawba 
Protected 
Unprotected 
Tota l  

Chatham 
Protected 
Unprotected 
Tota l  

Cherokee 
Protected 
Unprotected 
Tota l  

none 
8,680 
8,680 

Percent of 
Population 
S e r v e d  

none 
49.7 
49.7 

1 1 . 6  
none 

1 1 . 6  

none 
26 . O  
2 6 . 0  

Chowan (no surf  ace water supp l i e s )  

Clay (no sur face  water supp l i e s )  



Estimated T o t a l  
..* Populat ion County 

County Served P o w l a t i o n  

Cleveland 
P r o t e c t e d  none 
Unprotected 38 ,000  
Tota l  38 ,000  8 3 , 4 3 5  

Columbus 
P ro t ec t ed  none 
Unprotected 500  
T o t a l  5 0 0  51 ,037  

Craven (no s u r f a c e  water s u p p l i e s )  

Cumberland 
P r o t e c t e d  none 
Unprotected 1 4 1 , 9 8 5  
T o t a l  1 4 1 , 9 8 5  247 ,160  

Cur r i t uck  (no s u r f a c e  water s u p p l i e s )  

Dare 
P r o t e c t e d  3,000 
Unprotected none 
T o t a l  3,000  13 ,377  

Davidson 
P r o t e c t e d  none 
Unprotected 53,025  
T o t a l  53,025  1 1 3 , 1 6 2  

Davie 
P r o t e c t e d  none 
Unprotected 1 3 , 5 0 0  
Tota l  1 3 , 5 0 0  2 4 , 5 9 9  

Duplin (no s u r f a c e  water  s u p p l i e s )  

Durham 
Pro t ec t ed  none 
Unprotected 115 ,000  
Tota l  115 ,000  1 5 2 , 7 8 5  

Percen t  of 
Popula t ion  
S e r v e d  

none 
45.5 
45 .5  

none 
1 . 0  
1 . 0  

none 
57 . 4  
57 .4  

22.4 
none 

22.4  

none 
46.9 
46.9 

none 
54.9 
54.9 

none 
75.3  
75 .3  



Est imated 
Popu l a t i on  

Served 

T o t a l  Pe r cen t  of 
County Popu l a t i on  

Popu l a t i on  S e r Y e d  

Edgecornbe 
P r o t e c t e d  
Unprotec ted  
T o t a l  

none 
13,600 
13,600 

none 
24.3 
24.3 

Forsy th  
P r o t e c t e d  
Unprotec ted  
T o t a l  

none 
78.1 
78.1 

F r a n k l i n  
P r o t e c t e d  
Unprotec ted  
T o t a l  

Gaston 
P r o t e c t e d  
Unprotec ted  
T o t a l  

Gates  (no s u r f a c e  water  s u p p l i e s )  

Graham 
P r o t e c t e d  
Unprotec ted  
T o t a l  

G r a n v i l l e  
P r o t e c t e d  16,900 
Unprotec ted  none 
T o t a l  16,900 34,043 

49.6 
none 
49.6 

Greene (no  s u r f a c e  water  s u p p l i e s )  

G u i l f o r d  
P r o t e c t e d  none 
Unprotec ted  237,300 
T o t a l  237,300 

none 
74.8 
74.8 

~ a l  i f  ax  
P r o t e c t e d  none 
Unprotec ted  26,800 
T o t a l  26,800 

none 
48.5 
48.5 



..b 
E s t i m a t e d  T o t a l  
P o p u l a t i o n  County 

Countv Se rved  P o ~ u a t i o n  

Haywood 
P r o t e c t e d  30,550 
Unpro tec ted  9,400 
T o t a l  39,950 

Henderson 
P r o t e c t e d  315 
Unpro tec ted  25,750 
T o t a l  26,065 58,580 

H e r t f  o r d  (no  s u r f a c e  wa te r  s u p p l i e s )  

Hoke (no  s u r f a c e  w a t e r  s u p p l i e s )  

Hyde (no  s u r f a c e  wa te r  s u p p l i e s )  

I r e d e l l  
P r o t e c t e d  none 
Unpro tec ted  35,500 
T o t a l  35,500 

J a c k s o n  
P r o t e c t e d  4,450 
Unpro tec ted  5,000 
T o t a l  9 ,450 

J o h n s t o n  
P r o t e c t e d  none 
Unpro tec ted  13 ,033 
T o t a l  13 ,033  70 ,599 

J o n e s  (no  s u r f a c e  wa te r  s u p p l i e s )  

Lee 
P r o t e c t e d  none 
Unpro tec ted  18 ,517 
T o t a l  18 ,517 36,718 

Len io r  (no  s u r f a c e  w a t e r  s u p p l i e s )  

L i n c o l n  
P r o t e c t e d  none 
Unpro tec ted  10 ,260 
T o t a l  10 ,260 

P e r c e n t  of  
P o p u l a t i o n  

Served 

none 
43 . O  
43.0 

none 
18 .5  
18 .5  

none 
50.4 
50.4 

none 
2 4 . 2  
24.2 



E s t i m a t e d  T o t a l  
P o p u l a t i o n  C o u n t y  

Countv  -'* sCrX2d P o ~ u l a t i a  

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

S e r v e d  

McDowell 
P r o t e c t e d  6 , 4 0 0  
U n p r o t e c t e d  500 
T o t a l  6 , 9 0 0  

Macon 
P r o t e c t e d  n o n e  
U n p r o t e c t e d  1 0 , 0 0 0  
T o t a l  1 0 , 0 0 0  

n o n e  
49.6 
49.6 

Madison  
P r o t e c t e d  4 ,247  
U n p r o t e c t e d  n o n e  
T o t a l  4 , 2 4 7  1 6 , 8 2 7  

25.2  
none  

25.2  

M a r t i n  ( n o  s u r f a c e  w a t e r  s u p p l i e s )  

M e c k l e n b u r g  
P r o t e c t e d  n o n e  
U n p r o t e c t e d  3 4 1 , 5 5 0  
T o t a l  341 ,550  

n o n e  
8 4 . 5  

4 0 4 , 2 7 0  84 .5  

M i t c h e l l  
P r o t e c t e d  5 , 0 0 0  
U n p r o t e c t e d  n o n e  
T o t a l  5 , 0 0 0  

34.7  
n o n e  

1 4 , 4 2 8  34 .7  

Montgomery 
P r o t e c t e d  7 8 1  
U n p r o t e c t e d  9 , 1 5 0  
T o t a l  9 , 9 3 1  

Moore 
P r o t e c t e d  9 , 4 0 0  
U n p r o t e c t e d  4 , 0 4 9  
T o t a l  1 3 , 4 4 9  

Nash 
P r o t e c t e d  n o n e  
U n p r o t e c t e d  - 4 5 , 0 0 0  
T o t a l  4 5 , 0 0 0  

n o n e  
67 . O  
67 .0  



E s t i m a t e d  T o t a l  
.., P o p u l a t i o n  C o u n t y  

C o u n t v  S e r v e d  P o ~ u l a t i o n  

N e w  H a n o v e r  
P r o t e c t e d  n o n e  
U n p r o t e c t e d  5 1 , 0 0 0  
T o t a l  5 1 , 0 0 0  1 0 3 , 4 7 1  

N o r t h a m p t o n  ( n o  s u r f  a c e  water s u p p l i e s )  

Ons low ( n o  s u r f a c e  w a t e r  s u p p l i e s )  

O r a n g e  
P r o t e c t e d  6 0 , 8 0 0  
U n p r o t e c t e d  7 , 5 6 2  
T o t a l  6 8 , 3 6 2  7 7 , 0 5 5  

P a m l i c o  ( n o  s u r f  ace w a t e r  s u p p l i e s )  

P a s q u o t a n k  ( n o  s u r f a c e  water s u p p l i e s )  

P e n d e r  ( n o  s u r f  ace water s u p p l i e s )  

P e r q u i m a n s  ( n o  s u r f a c e  water s u p p l i e s )  

P e r s o n  

P r o t e c t e d  n o n e  
U n p r o t e c t e d  1 3 , 6 0 0  
T o t a l  1 3 , 6 0 0  

P i t t  
P r o t e c t e d  n o n e  
U n p r o t e c t e d  3 6 , 0 0 0  
T o t a l  3 6 , 0 0 0  

P o l k  
P r o t e c t e d  2 , 8 9 6  
U n p r o t e c t e d  950 
T o t a l  3 , 8 4 6  

R a n d o l p h  
P r o t e c t e d  n o n e  
U n p r o t e c t e d  2 4 , 7 1 4  
T o t a l  2 4 , 7 1 4  9 1 , 7 2 8  

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

S e r v e d  

n o n e  
49 .3  
49 .3  

n o n e .  
46 .6  
46 .6  

n o n e  
3 9 . 9  
3 9 . 9  

n o n e  
2 6 . 9  
2 6 . 9  



Est imated T o t a l  
Popu l a t i on  County 

county  -*' Served powulat ion  

P e r c e n t  of 
Popu l a t i on  

Served 

Richmond 
P r o t e c t e d  13,590 
Unprotected 2,329 
T o t a l  25,919 45,481 

Robeson 
P r o t e c t e d  none 
Unprotec ted  34,735 
T o t a l  34,735 

none 
34.2 
34.2 

Rockingham 
P r o t e c t e d  none 
Unprotected 54,824 
T o t a l  54,824 

none 
65.7 
65.7 

Rowan 
P r o t e c t e d  42,500 
Unprotec ted  35,980 
T o t a l  78,480 

Ruther fo rd  
P r o t e c t e d  14,560 
Unprotected 3,500 
T o t a l  18,060 53,787 

Sampson (no  s u r f a c e  water  s u p p l i e s )  

Sco t l and  (no s u r f a c e  water  s u p p l i e s )  

S t a n l y  
P r o t e c t e d  none 
Unprotected 28,400 
T o t a l  28,400 48,517 

none 
58.5 
58.5 

Stokes  
P r o t e c t e d  none 
Unprotected 12,800 
T o t a l  12,800 33,086 

none 
38.7 
38.7 

Sur r y  
P r o t e c t e d  2,500 
unp ro t ec t ed  13,730 
T o t a l  16,230 59,449 



E s t i m a t e d  T o t a l  
.*a P o p u l a t i o n  C o u n t y  

County  S e r v e d  P o ~ u l a t i o n  

Swain  
P r o t e c t e d  3 , 2 0 0  
U n p r o t e c t e d  n o n e  
T o t a l  3 , 2 0 0  

T r a n s y l v n i a  
P r o t e c t e d  8 , 0 0 0  
U n p r o t e c t e d  n o n e  
T o t a l  8 , 0 0 0  

T y r e l l  ( n o  s u r f a c e  w a t e r  s u p p l i e s )  

Union 
P r o t e c t e d  n o n e  
U n p r o t e c t e d  2 4 , 7 0 0  
T o t a l  2 4 , 7 0 0  

Vance 
P r o t e c t e d  n o n e  
U n p r o t e c t e d  2 2 , 6 6 9  
T o t a l  2 2 , 6 6 9  

Wake 
P r o t e c t e d  1 1 , 1 9 0  
U n p r o t e c t e d  1 9 7 , 6 4 4  
T o t a l  1 0 8 , 8 3 4  3 0 1 , 3 2 7  

Warren  
P r o t e c t e d  n o n e  
U n p r o t e c t e d  2 ,990  
T o t a l  2 , 9 9 0  1 6 , 2 3 2  

w a s h i n g t o n  ( n o  s u r f a c e  water s u p p l i e s )  

Watauga 
P r o t e c t e d  2 8 , 5 0 1  
U n p r o t e c t e d  n o n e  
T o t a l  2 8 , 5 0 1  3 1 , 6 6 6  

Wayne 
P r o t e c t e d  n o n e  
U n p r o t e c t e d  4 1 , 0 0 0  
T o t a l  4 1 , 0 0 0  

P e r c e n t  o f  
P o p u l a t i o n  
Seryzd 

3 1 . 1  
o n e  

3 1 . 1  

34 .2  
n o n e  

3 4 . 2  

n o n e  
3 5 . 1  
3 5 . 1  

n o n e  
6 1 . 7  
61.7  

n o n e  
1 8 , 4  
1 8 . 4  

90.0  
n o n e  

90.0 

n o n e  
42.2 
42.2 



Wilkes 
P r o t e c t e d  
Unprotec ted  
T o t a l  

Wilson 
P r o t e c t e d  
Unprotec ted  
T o t a l  

Yadkin 
P r o t e c t e d  
Unprotec ted  
T o t a l  

Yancey 
P r o t e c t e d  
Unprotec ted  
T o t a l  

STATE 
P r o t e c t e d  
Unprotec ted  
T o t a l  

Est imated T o t a l  
Popu l a t i on  County 
Served P o p u l a t i o n  

none 
33,000 
33,000 

none 
4,700 
4,700 

2,000 
none 

2,000 

Pe rcen t  of 
Popu l a t i on  
S e r v e d  

none 

none 
52.3 
52.3 

none 
16.5 
16.5 

13.4 
none 
13.4 



These consumers  and many o t h e r s  may a l s o  be e x p o s e d  t o  
o r g a n i c  s u b s t a n c e s ,  s u c h  a s  p e s t i c i d e s ,  from non-poin t  
s o u r c e s  (Tab,)e 8 )  . 

T h i r t y - o n e  c o u n t i e s  i n  t h e  s t a t e  have  no d r i n k i n g  w a t e r  
s y s t e m s  t h a t  e x t r a c t  w a t e r  from s u r f a c e  s o u r c e s .  I n  a n o t h e r  
1 0  c o u n t i e s  -- Buncombe (137 ,030  consumers)  , C a s w e l l  
(2 ,4OO),  Dare (3,OOO), G r a n v i l l e  ( l 6 ,9OO) ,  Madison ( 4 , 2 4 7 ) ,  
M i t c h e l l  (5,OOO), Swain (3,2OO), T r a n s y l v a n i a  (8,OOO), 
Watawga ( 2 8 , 5 O l ) ,  and  Yancey ( 2 , 0 0 0 )  -- 210,278 consumers  
u s e  s u r f a c e  w a t e r  s y s t e m s  t h a t  have  no known p o i n t - s o u r c e  
d i s c h a r g e s  ups t ream ( d e f i n e d  as p r o t e c t e d  i n  o u r  
t e r m i n o l o g y ) .  

I n  Mecklenberg County more t h a n  300,000 p e r s o n s  consume 
d r i n k i n g  w a t e r  f rom s u r f a c e  s o u r c e s  t h a t  have  o n e  o r  more 
p o i n t - s o u r c e  d i s c h a r g e s  ups t ream.  I n  a n o t h e r  f i v e  c o u n t i e s ,  
Cumberland, Durham, Gas ton ,  G u i l f o r d ,  and Wakme, more t h a n  
100 ,000  p e r s o n s  i n  e a c h  coun ty  r e c e i v e  d r i n k i n g  w a t e r  from 
u n p r o t e c t e d  s o u r c e s .  The number of o r g a n i c  s u b s t a n c e s  and  
their c o n c e n t r a t i o n s  i n  these s y s t e m s  i s  n o t  known. 



DISCUSSION 
, .* 

Our a n a l y s i s  of e x i s t i n g  d a t a  b a s e s  ha s  shown t h a t  a  
s i g n i f i c a n t  number of s u r f  ace  water s u p p l i e s  do no t  meet t h e  
d e f i n i t i o n  of " p r o t e c t e d n  a s  used i n  t h i s  r e s ea r ch .  These 
s u p p l i e s ,  t h e r e f o r e ,  must be cons ide r ed  t o  be v u l n e r a b l e  t o  
chemical  con tamina t ion  t o  some e x t e n t .  Tab le  6 i n d i c a t e s  a  
wide range of v u l n e r a b i l i t y  based on t h e  number and t ype  of 
d i s c h a r g e s  upstream of s u r f  ace  wa te r  s u p p l i e s .  I n  a n  
a t t e m p t  t o  q u a n t i f y  what appear t o  be t h e  most s e r i o u s  
c o n f l i c t s  between was te  d i s c h a r g e  and wate r  supply ,  t h e  
r e s u l t s  p r e sen t ed  i n  Tab le  6 were ana lyzed  f u r t h e r  t o  
i d e n t i f y  t hose  water  s u p p l i e s  s u b j e c t  t o  t h e  maximum number 
of upstream d i s cha rges .  The water  supp ly  i n  each r i v e r  
b a s i n  w i t h  t h e  most d i s c h a r g e s  upstream is shown i n  Tab le  1 0  
w h i l e  t h e  1 0  water  s u p p l i e s  i n  t h e  s t a t e  w i th  t h e  most 
d i s c h a r g e s  upstream a r e  p r e sen t ed  i n  Tab le  11. Table  10  
emphasizes t h e  p o i n t  t h a t  t h e  i n t e n s i t y  of c o n f l i c t  be tween 
u s e s  of s u r f a c e  w a t e r s  f o r  wastewater  d i s cha rge  and wate r  
supp ly  is h igh ly  v a r i a b l e  form r i v e r  b a s i n  t o  r i v e r  bas in .  
The c o n f l i c t  appea r s  minimal i n  t h e  Broad, French Broad, 
Hiwassee and Lumber. However, it is  more s e v e r e  i n  t h e  Cape 
Fear ,  Catawba, L i t t l e  Tennessee,  Neuse, Roanoke, Tar,  and 
Yadkin. 

The 1 0  water  s u p p l i e s  i n  North Ca ro l i na  having t h e  
g r e a t e s t  number of upstream d i s c h a r g e s  a r e  a l l  l o c a t e d  i n  
t h e  Cape Fear  and Yadkin r i v e r  b a s i n s  (Tab l e  11). They. 
s e r v e  a popu l a t i on  of about  250,000. Our method of 
t a b u l a t i n g  upstream d i s c h a r g e s  and t h u s  d e s i g n a t i n g  
u n p r o t e c t e d  s u r f  a ce  wa te r  s u p p l i e s  (see Methodology) 
i n d i c a t e s  t h a t  t h e  wa te r  s u p p l i e s  most l i k e l y  t o  be a f f e c t e d  
are i n  t h e  lower segments of t h e  most h igh ly  developed r i v e r  
ba s in s .  There fore ,  t h e  r e s u l t s  p r e s e n t e d  i n  Tab le  11 a r e  
n o t  s u r p r i s i n g .  They shou ld  be u s e f u l  i n  deve lop ing  
p r i o r i t i e s  f o r  f u t u r e  moni to r ing  programs. 

W e  must r e e m p h a s i z e  h e r e  t h a t  t h e  d i s t a n c e  between 
wastewater  d i s c h a r g e s  and wate r  s u p p l i e s  ha s  n o t  been 
accounted  f o r  i n  t h i s  r e s ea r ch .  Not on ly  may t h e  d i s c h a r g e s  
be some c o n s i d e r a b l e  d i s t a n c e  upstream, b u t  t hey  may a l s o  be 
on t r i b u t a r i e s  t o  t h e  r i v e r  used as  a supp ly  source .  
Moreover, t h e  mix of d i s c h a r g e  t y p e s  among t h e  c a t e g o r i e s  of 
munic ipa l  (major  and mino r ) ,  i n d u s t r i a l  (major and mino r ) ,  
and mi sce l l aneous  may be q u i t e  v a r i a b l e .  Without more 
d e t a i l e d  a n a l y s i s ,  even t h i s  c a t e g o r i c a l  d e s i g n a t i o n  may be 
m i s i n t e r p r e t e d .  An impor t an t  c o n s i d e r a t i o n ,  f o r  example, 
may be what c o n s t i t u t e s  a "major i n d u s t r i a l "  d i s cha rge .  The 
EPA rank ing  system a p p l i e s  t h i s  d e s i g n a t i o n  f o r  a number of 
r e a sons ;  among them are waste d i s c h a r g e  volume, e s t i m a t e d  



Table 10 

Surface Water Supply Sources Wi th  The Greatest  Number o f  Upstream 
NPDES Discharges i n  Each R i ve r  Bas in  i n  Nor th  Caro l ina  

R i ve r  Basin 

Broad 

Cape Fear 

Catawba 

French Broad 

Hiwassie 

L i  ttl e Tennessee 

Lumber 

Neuse 

New 

Pasquotank 

Roanoke 

Savannah 

Tar 

Watauga 

Yadkin 

PWS Name 

C l i f f s i de -Cone  Mi1 1s 

Wilrnington 

Belrnont 

Canton 

Xu r p  hy 

Fontana V i l l a g e  Resor t  

Lumber ton  

Go1 dsboro 

County 

Ru the r fo rd  

New Hanover 

Gaston 

Haywood 

Cherokee 

Graham 

Robeson 

Wayne 

Popu la t ion  
Served* 

300 

51,000 

15,000 

9,400 

2,500 

1,500 

23,500 

38,000 

- No unprotected su r f ace  water  sources i n  bas in  - 

- No unprotected sur face  water  sources i n  b a s i n  - 
We1 don Hal i fax  4,200 

- No unpro tec ted  sur face  water  sources i n  bas in  - 
Greenvi 11 e P i t t  36,000 

- No unpro tec ted  sur face  water  sources i n  bas in  - 

Anson County Anson 33,843 

Upstream 
Discharges I 

* 

10 

* Inc ludes  purchasing popu la t ions  



Table 11 

The Ten Surface Water Suppl ies Wi th  t he  Greatest  Number o f  Upstream 
NPPES ~i scharges i n  No r th  Carol i na 

PWS Name 

Anson County 

Norwood 

A1 bemarl e  

Badin 

Denton 

Wilmington 

R i  egel  wood 

S a l i s b u r y  

Faye t t ev i  1  l e  

Dunn 

Tota l  Number 
o f  Upstream 
D i  scharaes 

* Inc ludes  purchasing popu la t ions  

County 

Anson 

S tan l  ey 

S tan l  ey 

S tan l  ey 

Davi dson 

New Hanover 

Columbus 

Rowan 

Cumber1 and 

Ha rne t t  

Popul a t i o n  
Served* 

33,848 

2,500 

24,000 

1,900 

6,000 

51,000 

500 

35,980 

83,985 

12,670 

R i ve r  Basins 

Yadkin 

Yadk 

Yadk 

Yadk 

Yadk 

Cape Fear 

Cape Fear 

Yadkin 

Cape Fear 

Cape Fear 



d i l u t i o n  i n  t h e  r e c e i v i n g  w a t e r ,  p r o x i m i t y  t o  a  water 
s u p p l y ,  c o n c e n t r a t i o n s  of t r a d i t i o n a l  p o l l u t a n t s  ( e .g . ,  
BOD) , o r  t h e , , p o t e n t i a l  t o  c o n t a i n  t o x i c  p o l l u t a n t s .  Our 
o b j e c t i v e ,  t h e r e f o r e ,  h a s  been l i m i t e d ;  we have  l i n k e d  
t o g e t h e r  d a t a  b a s e s  f o r  w a t e r  s u p p l y  and was tewa te r  
d i s c h a r g e  i n  such a way a s  t o  b r i n g  a t t e n t i o n  t o  t h e  
p o t e n t i a l  f o r  c o n t a m i n a t i o n  which may, i n  f a c t ,  i n c r e a s e  
w i t h  economic development .  

A f u r t h e r  q u a l i f i c a t i o n  is  t h a t  our  d a t a  b a s e  d o e s  n o t  
i d e n t i f y  which o r g a n i c  c h e m i c a l s  may be d i s c h a r g e d  a t  e i t h e r  
i n d u s t r i a l  o r  m u n i c i p a l  t r e a t m e n t  f a c i l i t i e s .  Obvious ly ,  
t h e  chemica l  c o n s t i t u e n t s  and t h e i r  c o n c e n t r a t i o n s  can  o n l y  
be  de te rmined  by sample  a n a l y s i s .  

I t  i s  p o s s i b l e  t o  use  e x i s t i n g  d a t a  b a s e s  t o  a r r i v e  a t  
some e s t i m a t e  of t h e  t y p e s  of chemica l s  which may be p r e s e n t  
i n  i n d u s t r i a l  e f f l u e n t s .  The r e g u l a t i o n s  p e r t a i n i n g  t o  
i n d u s t r i a l  d i s c h a r g e s  a r e  t h e  NPDES E f f l u e n t  G u i d e l i n e s  and 
t h e  P r e t r e a t m e n t  S t a n d a r d s .  Both of t h e s e  r e l y  on EPA 
Development Documents which d e s c r i b e  t h e  p r i o r i t y  p o l l u t a n t s  
t h a t  may be p r e s e n t  i n  v a r i o u s  major c a t e g o r i e s  of 
i n d u s t r i a l  e f f l u e n t s .  Using t h e  EPA Development Documents, 
it is  p o s s i b l e  t o  compare t h e  i n d u s t r i a l  c a t e g o r i e s  and 
s u b - c a t e g o r i e s  and t h e i r  SIC codes  ( t h e r e  is n o t ,  however, a 
one t o  one c o r r e s p o n d e n c e ) .  

Our d a t a  b a s e  merges NPDES p e r m i t  i n f o r m a t i o n ,  
p r e t r e a t m e n t  d e s i g n a t i o n  f o r  POTWs, and SIC code f o r  each  
i n d u s t r i a l  d i s c h a r g e .  T h e r e f o r e ,  t h e  SIC code of a 
p a r t i c u l a r  i n d u s t r y  c a n  be c r o s s - r e f e r e n c e d  w i t h  p r i o r i t y  
p o l l u t a n t s  t h a t  may be  d i s c h a r g e d .  Appendix I c o n t a i n s  ' the 
p r i o r i t y  p o l l u t a n t s  p o t e n t i a l l y  d i s c h a r g e d  from 3 4  
i n d u s t r i a l  c a t e g o r i e s  as  developgd by t h e  EPA and compi led  
by t h e  DEM P r e t r e a t m e n t  Program. 

Because of t h e  u n c e r t a i n t y  a s s o c i a t e d  w i t h  u s i n g  t h e  
above p r o c e d u r e  t o  identify chemica l  c o n t a m i n a t i o n ,  w e  have 
n o t  a t t e m p t e d  t o  a n a l y z e  o r  p r e s e n t  a t a b u l a r  l i s t i n g  of  
i n d u s t r i a l  s o u r c e s  of s p e c i f i c  chemica l s .  E s t i m a t i n g  t h e  
t y p e  of p o l l u t a n t s  l i k e l y  t o  be d i s c h a r g e d  by a g i v e n  
f a c i l i t y  would be use£ u l ,  however, i n  e s t a b l i s h i n g  
m o n i t o r i n g  programs f o r  p r i o r i t y  p o l l u t a n t s .  I t  would 
p r o v i d e  some gu idance  i n  s e l e c t i n g  sampl ing  l o c a t i o n  and 
c h o o s i n g  a p p r o p r i a t e  a n a l y t i c a l  t e c h n i q u e s .  

Our a n a l y s i s  o f  non p o i n t  s o u r c e s  of  chemica l  
c o n t a m i n a n t s  was l i m i t e d  t o  e s t i m a t i n g  p e s t i c i d e  usage  i n  
t h e k t a t e .  Those r i v e r  b a s i n s  i n  which t h e  g r e a t e s t  usage  
o f  p e s t i c i d e s  o c c u r s  ( T a b l e  8 )  are t h e  Neuse, Cape F e a r ,  and 
Tar. Toge the r ,  t h e  amount of  p e s t i c i d e s  a p p l i e d  a n n u a l l y  is 
estimated as a b o u t  15  m i l l i o n  pounds. These same r i v e r  
b a s i n s  c o n t a i n  2 9  p e r c e n t  of t h e  s u r f a c e  water s u p p l i e s  i n  



t h e  s t a t e .  However, beyond such s t a t i s t i c s ,  it i s  
i m p o s s i b l e  t o  s p e c u l a t e - o n  t h e  impact  of p e s t i c i d e s  on 
s u r f  a c e  wa te r  qua1 i t y .  There  a r e  many chemical  f o r m u l a t i o n s  
f o r  p e s t i c i d e s  which produce v a r y i n g  d e g r e e s  of p e r s i s t e n c e .  
Moreover, t h e  amounts e s c a p i n g  t o  t h e  s o i l  d u r i n g  runof f  
e v e n t s  i s  v e r y  d i f f i c u l t  t o  e s t i m a t e ;  good management 
p r a c t i c e s  may minimize t h e s e  l o s s e s .  The a n a l y s i s  of 
p e s t i c i d e s  i n  s u r f a c e  w a t e r s  r e q u i r e s  s o p h i s t i c a t e d  
t e c h n i q u e s ,  which l i m i t  t h e  p r a c t i c a b i l i t y  of r o u t i n e  
s u r v e i l l a n c e .  S t a t e  moni to r ing  programs t h u s  f a r  have n o t  
d e t e c t e d  e x c e s s i v e  c o n c e n t r a t i o n s  t h a t  would r e q u i r e  s u r f a c e  
wa te r  s u p p l i e r s  t o  t r e a t  f o r  removal of p e s t i c i d e s  c u r r e n t l y  
r e g u l a t e d  by t h e  EPA S a f e  Dr inking  Water A c t .  N e v e r t h e l e s s ,  
t h i s  r e s e a r c h  s u g g e s t s  d i l i g e n c e  i n  moni to r ing ,  e s p e c i a l l y  
i n  t h o s e  r i v e r  b a s i n s  i n  which p e s t i c i d e  usage i s  g r e a t e s t .  
Even more h e l p f u l  i n  p lann ing  m o n i t o r i n g  programs i s  a  
breakdown of s p e c i f i c  p e s t i c i d e  usage by coun ty ;  t h e s e  m r e  
d e t a i l e d  e s t i m a t e s  a r e  a v a i l a b l e  i n  a s e p a r a t e  document. 8 

We have  n o t  c o n s i d e r e d  non-point  s o u r c e s  of urban runof f  
and t h e i r  impact  on downstream water s u p p l i e s .  T h i s  would 
r e q u i r e  t h a t  a much more d e t a i l e d  s t u d y  be under t aken  t o  
e s t i m a t e  t h e  e x t e n t  of u r b a n i z a t i o n  i n  each  county  and t o  
r e l a t e  it i n  some q u a n t i t a t i v e  f a s h i o n  t o  chemical  
con tamina t ion .  Such i n f o r m a t i o n  i s  n o t  c u r r e n t l y  a v a i l a b l e  
o n  a s t a t e - w i d e  b a s i s .  There  a r e  some e s t a b l i s h e d  r e s e a r c h  
a p p r o a c h e s  t o  t h i s  problem. They r e q u i r e  knowledge of c u r b  
miles and l i t e r a t u r e  e s t i m a t e s  of chemical  con taminan t s  
d i s c h a r g e d  with s to rm e v e n t s .  The impact  of u rban  runof f  on 
s u r f a c e  wa te r  q u a l i t y  is a d e b a t e d  i s s u e ;  i t  c o u l d  be v e r y  
s i g n i f i c a n t  and t h u s  worthy of c l o s e r  examinat ion ,  - - - 

p p p p - - - - - - - - - - - - - - - -  
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CONCLUSIONS 

Th i s  r e s e a r c h  has  brought  t o g e t h e r  d a t a  b a s e s  from 
d i f f e r e n t  a g e n c i e s  of t h e  s t a t e  and f e d e r a l  government t o  
f o c u s  a t t e n t i o n  on t h e  f a c t  t h a t  many s u r f a c e  water  s u p p l i e s  
a r e  s u b j e c t  t o  chemical  con tamina t ion  i n  a  v a r i e t y  of forms. 
The t r a d i t i o n a l  s e p a r a t i o n  i n  s t a t e  government of 
r e s p o n s i b i l i t i e s  f o r  water  supply  and was t e  d i s p o s a l  becomes 
more d i f f i c u l t  t o  r e c o n c i l e  when t h e  f u t u r e  promises  
i n c r e a s e d  u r b a n i z a t i o n  and i n d u s t r i a l i z a t i o n .  Th i s  is  n o t  
t o  sugges t  t h a t  s t a t e  agenc i e s  do no t  communicate w i th  each 
o t h e r  on t h e s e  i s s u e s  a t  p r e sen t .  However, t h e r e  i s  a  need 
t o  b r i n g  a  more q u a n t i t a t i v e  approach t o  bear  on t h e  merger 
of was t e  d i s cha rge  and water  supply  concerns .  F u r t h e r ,  
t h e r e  is  a  need t o  recogn ize  t h e  impor tance  of p r o t e c t i n g  
wa te r  s u p p l i e s  t o  t h e  f u l l e s t  i n  t h i s  e r a  when t r a d i t i o n a l  
measures of s a f e t y  f o r  human consumption a r e  being 
cha l l enged .  

The d a t a  base  developed h e r e  shou ld  s e r v e  as a  model by 
which p l a n n e r s  and r e g u l a t o r y  pe r sonne l  can more r e a d i l y  
review t h e  e x t e n t  of c o n f l i c t  i n  t h e  use  of s u r f a c e  water  
f o r  was te  d i s c h a r g e  and water  supply.  I t  c o n t a i n s  
i n f o r m a t i o n  o b t a i n e d  from v a r i o u s  s o u r c e s  and g i v e s  a more 
complete  p i c t u r e  of water  q u a l i t y  problems t h a n  he re - to - fo re  
was a v a i l a b l e .  However, t h e  use£ u l n e s s  of any d a t a  base  
w i l l  a lways be l i m i t e d  i f  not  con t i nuous ly  updated.  

Based on our  d e f i n i t i o n  of an unp ro t ec t ed  water supply ,  
t h e r e  is  t h e  p o t e n t i a l  f o r  a  s i g n i f i c a n t  f r a c t i o n  of t h e  
s t a t e ' s  p o p u l a t i o n  t o  be exposed t o  chemical  contaminants ,  
a l b e i t  i n  t r a c e  amounts. The Cape Fear  and Yadkin River  
b a s i n s  c o n t a i n  t h e  1 0  s u r f a c e  wa te r  s u p p l i e s  i n  t h e  s t a t e  
w i t h  t h e  g r e a t e s t  number of upstream waste  d i s c h a r g e s ,  
r ang ing  from 199 t o  410; c o l l e c t i v e l y ,  t h e s e  s u p p l i e s  serve 
about  250,000 people .  T h i s  problem is  n o t  new t o  North 
C a r o l i n a  o r  any o t h e r  s t a t e .  The de f a c t o  r e u s e  of 
wastewater  is a c c e p t e d  p r a c t i c e  s o  long  a s  wastewater  
t r e a t m e n t ,  d i l u t i o n ,  n a t u r a l  a t t e n u a t i o n  p roce s se s ,  and 
f i n a l l y ,  water t r e a t m e n t  p rov ide  t h e  nece s sa ry  measures of 
p r o t e c t i o n .  The problem is t h a t  w e  are no t  sure  t h a t  a l l  of 
t h e s e  s a f e g u a r d s  work t o  remove con taminan t s  t h a t  may have 
l ong  term impac t s  on human h e a l t h .  The re fo r e ,  prudence 
s u g g e s t s  c a r e f u l  assessment  of a l l  con taminan t s  e n t e r i n g  
s u r f a c e  w a t e r s  used f o r  water  supply.  

T h i s  r e s e a r c h  ha s  shown t h a t  w h i l e  s i g n i f i c a n t  p r o g r e s s  
h a s  been made i n  o r g a n i z i n g  d a t a  bases ,  there  a r e  s t i l l  
impor t an t  gaps. Accura te  computerized l ists of water supp ly  



s o u r c e s  and NPDES p e r m i t s  were ob ta ined .  For most of t h e  
pe rmi t s  on f i l e ,  e f f l u e n t  l i m i t a t i o n s  have only  been 
r e q u i r e d  f o r  t h e  t r a d i t i o n a l  p o l l u t a n t s  ( i .e . ,  BOD and 
suspended sol ' ids)  . However, a  smal l  number of p e r m i t s  do 
i n c l u d e  l i m i t a t i o n s  on s p e c i f i c  o r g a n i c  chemica l s  which a r e  
l i k e l y  t o  appear  i n  t h e  was te  e f f l u e n t  of p a r t i c u l a r  
i n d u s t r i e s .  There i s  l i t t l e  s p e c i f i c  i n£  o rmat ion  on t h e  
p resence  o r  c o n c e n t r a t i o n s  of t h e s e  and o t h e r  o r g a n i c  
chemica l s  no t  c u r r e n t l y  r egu l a t ed .  

Quan t i fy ing  t h e  impact of con tamina t ion  from non-point 
s o u r c e s  on s u r f a c e  water  s u p p l i e s  i s  even more d i f f i c u l t  
t han  from p o i n t  sou rce s .  The impact i s  n e c e s s a r i l y  
ephemeral i n  n a t u r e  because it on ly  occu r s  d u r i n g  s torm 
even t s .  Moreover t h e r e  a r e  no convenient  d a t a  ba se s  
a v a i l a b l e .  We have e s t i m a t e d  t h e  s t a te -wide  usage of 
s p e c i f i c  p e s t i c i d e s  and t o t a l  p e s t i c i d e  usage by r i v e r  
ba s in .  However, t h e s e  e s t i m a t e s  a r e  admi t t ed ly  c rude  
because r e c o r d s  of p e s t i c i d e  use  by a g r i c u l t u r e  a r e  s c a n t  
l e a v i n g  on ly  e x t r a p o l a t i o n  based on l a n d  a r e a  and c r o p  t ype  
f o r  c a l c u l a t i o n  purposes.  The d a t a  sugges t  t h a t  t h e  Neuse, 
Cape Fear ,  and Tar River  b a s i n s  should  be of t h e  g r e a t e s t  
concern  because c o l l e c t i v e l y ,  2 9  p e r c e n t  of t h e  s t a t e '  s 
s u r f a c e  water  s u p p l i e s  a r e  l o c a t e d  i n  t h e s e  b a s i n s  and 
n e a r l y  6 0  p e r c e n t  of t h e  s t a t e ' s  p e s t i c i d e  usage (15 m i l l i o n  
pounds annua l l y )  o c c u r s  here .  Obviously, p e s t i c i d e  usage 
does  n o t  t r a n s l a t e  d i r e c t l y  i n t o  some measure of p e s t i c i d e  
c o n c e n t r a t i o n  i n  s u r f  ace  wa t e r s ;  nor  a r e  a l l  p e s t i c i d e s  
n e c e s s a r i l y  harmful t o  human h e a l t h .  Theref o r e ,  t h i s  
r e s e a r c h  does  n o t  answer t h e  q u e s t i o n  of how non-point 
p o l l u t i o n  from a g r i c u l t u r a l  use  of p e s t i c i d e s  impac t s  
s u r f a c e  water  s u p p l i e s .  I t  merely p rov ide s  a  way of 
f o c u s i n g  a t t e n t i o n  on where p o t e n t i a l  problems may e x i s t .  

Urban non-point p o l l u t i o n  could  no t  be cons ide r ed  
a l though  it may be a  s i g n i f i c a n t  source  of contaminat ion.  
Data t o  e s t i m a t e  t h e  e x t e n t  of t h i s  problem a r e  d i f f i c u l t  t o  
o b t a i n  w i thou t  q u a n t i f y i n g  u r b a n i z a t i o n  a c r o s s  t h e  s t a t e .  
T h i s  i n  i t s e l f  would be a  major r e s e a r c h  e f f o r t .  

The new d a t a  base  assembled i n  t h i s  r e s e a r c h ,  wh i l e  
s t i l l  f lawed i n  many r e s p e c t s ,  shou ld  n e v e r t h e l e s s  assist 
p l a n n e r s  and r e g u l a t o r y  agenc ies .  The d a t a  base  can  be used 
f o r  i d e n t i f y i n g P t h o s e  r e g i o n s  i n  t h e  s t a t e  where t h e  h i g h e s t  
p r i o r i t y  e x i s t s  f o r  more adequa te  i n f o r m a t i o n  on 
con tamina t ion  of s u r f a c e  water  s u p p l i e s .  W e  have on ly  
h i g h l i g h t e d  i t s  use on a  county-wide o r  r i v e r  basin-wide 
s c a l e .  However, i n d i v i d u a l  s u r f a c e  wa te r  s u p p l i e s  c a n  be 
i n v e s t i g a t e d  much more f u l l y  by t r a c k i n g  t h e  NPDES pe rmi t s  
upstream, matching SIC codes  w i th  l ists of p r i o r i t y  
p o l l u t a n t s ,  and examining p e s t i c i d e  usage a t  t h e  county  
l e v e l .  These r e s u l t s  can  t h e n  h e l p  e s t a b l i s h  monitoring 
programs and f o c u s  a t t e n t i o n  on t h e  deg ree  of p r o t e c t i o n  t o  
be a f f o r d e d  t o  such s u p p l i e s .  



REFERENCES 

S a f e  ~ & n k i n ~  Water commit tee ,  N a t i o n a l  Research  c o u n c i l  
(1977)  r JJri&kFDa Water and H e a l t h ,  N a t i o n a l  Academy of 
S c i e n c e s ,  Washington, D. C. 

Huis ingh ,  D. and J . R .  Ha t l ey  ( 1 9 8 3 ) ,  present and 
p o t e n t i a l  I m p a c t s  of Tox ic  S u b s t a n c e s  on M u n i c i ~ a l  
Ground Water R e s o u r c e s  i n  Nor th  C a r o l i n a ,  Report 1 9 8 ,  
Water R e s o u r c e s  Resea rch  I n s t i t u t e ,  R a l e i g h ,  N. C. 

O n i s h i ,  Y. ! g$ d. ( 1 9 8 2 ) ,  p!ethodolow f o r  Over land  and 
Jns t ream Mlar a t i o n  and d i s k  Assessment  of P e s t i c i d e s ,  
EPA-600/3-82-024, U. S. Envi ronmenta l  P r o t e c t i o n  Agency, 
Washington, D. C. 

Water Q u a l i t y  S e c t i o n ,  D i v i s i o n  of Envi ronmenta l  
Management (1982)  , B o r t h  C a r o l i n a  P r e t r e a t m e n t  
p r o c e d u r e s  Manual, North C a r o l i n a  Department  of N a t u r a l  
Resources  and  Community Development, Ra le igh ,  N. C. 

Sheets, T. J . ,  & a. (1970)  , A Water M o n i t o r i n g S v s t e r ~  
f o r  P e s t i c i d e s  i n  Nor th  C a r o l i n a ,  Repor t  1 9 ,  Water 
Resources  Resea rch  ~ n s t i t u t e ,  Ra le igh ,  N. C. 

School  of A g r i c u l t u r e  and Life S c i e n c e s  (1983)  , The 1983 
A s r i c u l t u x a l  Chemica ls  Manual, Nor th  C a r o l i n a  S t a t e  
U n i v e r s i t y ,  R a l e i g h ,  N. C. 

. . . . . . . . . . . . . . . . . . . . . . .  

Divisi -orr  of -Resource p l a n n i n g  and  E v a l u a t i o n  (1974)  , 
Nor th  C a r o l i n a  W a t ~ e f l l a n  Ref e r a c e  Manual, North 
C a r o l i n a  Department  of Natur  a1 Resources  and Community 
Development,  R a l e i g h ,  N. C. 

DeRosa, P.M. ( I n  P r e p a r a t i o n )  , Chemical  Con tamina t ion  of 
-ace Water S ~ p l i e s  i n  Nor th  C a r o l i n a ,  M a s t e r ' s  
Report, Department of Envi ronmenta l  S c i e n c e s  and 
E n g i n e e r i n g ,  Schoo l  of Pub1 i c  H e a l t h ,  U n i v e r s i t y  of 
North C a r o l i n a ,  Chapel  H i l l ,  N.C. 



APPENDIX 



TABLE 1 

MATRIX' OF PRIORITY POLLUTANTS 
POTENTIALLY DISCHARGED FROM 
ISDUSTRIAL CATEGORIES 

POLLUTANT FOUND IN 
SIGNIFICANT QLIANTITY 

I PRIORITY POLLUTANTS 
1. I acenaonthene 
2. 1 actolein 

13. I 1, i-arcnloroetnsnc 
14. 1 1,1,2-trlchloroetnene 
15. 1 1.1.i.i-tetracniometnane 
16. 1 cnloroetnsne 

I bist-yl ctner  

37. 1 1,i-a1~mn_vlnvurar1ne 
38. 1 etny I benzene 
7Q 1 * ~ r s n r a t n o m a  I I " " .  " . . I & " C  

1 L~nior03nenvl prnnyi efner 
i k b r a o a n c n v i  Dnenvl etner , 7 - .  

42. 1 bisii-cnior~sooro~yl J ether 
43. 1 b l  s( 2-cn\omtnoxv 1 mctnane 



TABLE 1 (Continued) 

MATRIX OF PRIORITY POLLUTANTS 
POTEXTI'ALLY DISCHARGED FROM 
I N D U S T R I G  CATEGORIES 

4 FCLLUT-ANT FOLrND TS 
S I G X I F I C A S T  QLAXTITY 

PRIORITY POLLL'TASTS 

6 6 .  ! b i  s! 2-etnvl  h e x v l  ! ~ n : n a l t t e  
- 0 7  

57.  1 butvl k n z y l  p n t n a l a t e  - 9 

1 
a m l a t e  6 1  0 * ! a ? - n - o c t v l  ~ n t n a ~ a t e  I . I  

70,  I d 1 e t w 1  ~ n t n a l a t e  ' 1 . 1  
?:. I c ~ m c t n v l  ~ n ~ n a l a t e  I r l  

21. I ~ n t n a n t n r e n e  I i 
52. I c ~ b e n z ? i a . n r a n t n r a c e n t  (L .2 .  0 1  bcnzantnraccne  1 I 

65.  1 i n a c n o  ( i , 2 , > c d ) p v r e n c  ( ~ , ~ ~ ~ h e w v ~ e n t p ~ v r e n e ~  1 1 
SC. I pvr tne  1 I 

e5. I t e t r a c h ~ o r o e t n v l e n e  1 I 
86. 1 t o l u e n e  I 
ai. 1 r r i c n l o r o e t n v l e n e  j e t e  
8E. l v l n v i  c n i o r ; a e  ( c n l o r o e t n v l e n e ~  I I 
as. r a l o t t r  I 

$ 5 .  I a-encosu? f an-A~naa I I 
96. ( b-enaoi sul fan-Beta I 1 
5 7 .  I t n a c s u l  fan: sul fate  I I .  

QE. I e n a r r n  I - - -  , -  - 
95. 1 e n o r i n  a I aenvoe  I I 
O C ,  l n e ~ t a c n i o r  I I 

I 
I I 

1 . 1 .  
i2i. 1 c y u n i a e  ! t o t a l  l e i  
;2f.  i e s a  : t o t a l  ! I .  i 
122. i mer=urv I t o n ;  : I @ !  #-. ,L.. j n i c r t ;  : t l t a ' i  I 1 1 
; i f .  I s e i e ~ i u m  ( t x a l !  1 
:35. ! silver ! r o t a ! ;  I 
'i.. I T?c!!lm ma 
, -- I i 
, , z .  ! zinc : t o t a l  ) 
, a -  - - 0 1 .  .-:. J - . ~ . ~ . h - t c t r a c ~ 1 0 m e 1 b c r , z o - ~ d i o x i ~  {TtZS: I I 

66 



TABLE 1 (Continued) 

M A T R ~ X  OF P3IO2ITY POLLUTANTS 
POTESTIALLY DlSCHA2GED FROM 
IKDUSTRIAL C A T E G O R I E S  

I 0 FCLLCT-ANT FOUND IN 

I 

P R I O R I T Y  POLLUTANTS 



TASLE 1 (Conrinued) - v 

YATRPX OF PRIORITY POLLUTANTS 
PCTENTI-ALLY DISCHARGED FRO3 
INDUSTRIAL CATEGORIES 



TABLE 1 tconcinued! 

INDUSTRIAL C A T E G 3 R I E S  

- 
1 .  T acenaont.?ene 
i. I acrole ln 
3. 1 a c r v l o n f t r i  1e 
4. 1 benzene 

7 .  ( c n ~ o r o ~ e n z e n e  
8. I ~,Z,rbtrrcniorODcnzene 
5 ,  1 mxacn ~orooenzane 

/C. I 1.2-drcn loroetnane 

ZG.  ( i - ~ l ~ r o n a o n t n s l r n ~  
c. 1 2,C,d-tricniorooneno1 
22. 1 p a r a c n l o r a e r a  cresol 

36. 1 i . & @ r n l  r-j:li uone 
37. I l , i -CI bncnyl n y c r c i n e  
38. I etnvi  bcr.zrne 



TABLE 1 (Continued) 
. v 

MATRIX OF PRIORITY POLLUTANTS 
POTENTIALLY DISCHARGED FROY 
INDUSTRIAL CATEGORIES 

POLLUTANT FOUND IN 
SIGSIFICXKT QUANTITY 

I PRIORITY POLLUTANT - - 
O K .  ! DIS( 2-etnvlhexvl ! pntnalatc  - - 
:, . I ~ u r y !  w n z y i  ~ n t n a l a t e  
52.  I d r - n - b u t y l  Q-~C 
5:. j a,-n-octvi pntnalaze 
7C. I d le tnv l  ~ n t n a i a t e  
'1. I dlmctny; ontnalate  
7i. I wnzo!  a  !anrnracene ( 1 ,Z-knzantnracene! 

r n t  (?.Clpcnrpavtcnt, 

-. - 
c,. i onenantnrene 
62. I c:~enz0ie .n iantnracene ! 1.2j,6-alocnzanthracene~ 
iZ. r inaeno ! 1.2, Ecd )p_wene ( 2.3-o-pneny I enepvrtnel 

j 66. I toluene 
1 6 7 .  ( t r i cn io roe tnv iene  
IS&. i v inv l  cn lo r iae  ichloroetnviene)  

i 35. ] o-enaol sul ian-aeta 
r - 7 .  1 enaoslrlfant su l fa te  

: 5 .  1 a n t i m n v  c t o t a i )  
15. I arsenic ( t o t a l  l 





TABLE 1 (Con:inuedi 

> ~ A T R ~ X  OF PRIORITY POLLUTXSTS 
F9TEST'LALLY'DISCHARGECI  FROK 
ISDUSTRlXL CATEGORIES 

I- PRIORITY POLLCTAKTS 

rE.-ci uene 
8:. I rrlchioro~tnv~ene 
25. ! v i n v i  cnior~ae (cnioroe~nyicne! 


