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ABSTRACT 

Annual hard benefits of $57.2 million are estimated for 
an ERTS system in the inland water resource management area. 
Of this amount, $50.6 million in hard benefits can be attribu- 
ted to new capabilities for managing inland water resources, 
particularly in the field of power generation, agriculture, 
and urban water supply. This $50.6 million estimate is based 
on the results of ECON's ad hoc case study of the Feather 
River. The Feather River study used conservative assumptions 
in deriving estimated benefits. In addition to hard benefits, 
soft anrtual benefits of between $50.1 millian and $121.1 
million are estimated for inland water resources. These bene- 
fits are obtained in the area of equal capability (cost 
savings) and increased capability (equal budget) benefits. 
These benefits are estimated by applying conservat~ve assump- 
tions to Federal budgeting information, Congressional appro- 
priation hearings, and ERTS technical capabilities. No quan- 
titative estimates of benefits are made in the area of 
monitoring and controlling water pollution, but it is almost 
certain that benefits of significant magnitude exist in this 
area. 
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1.0  I N T R O D U C T I O N  A N D  OVERVIEW: INLAND WATER 

I n l s n d  water  i s  o n e  o f  o u r  mos t  i m p o r t a n t  r e s o u r c e s .  
I n  t h e  U . S . ,  i t  h a s  t r a d i t i o n a l l y  b e e n  t r e a t e d  a s  i f  i t  h a d  n o  
cas t  a n d  a s  i.? t h e r e  w e r e  no l i m i t s  t o  i t s  a v a i l a b i l i t y .  I n  
r e c e n t  y e a r s ,  : he re  h a s  b e e n  g r e a t e r  r e c o g n i t i o n  o f  t h e  a d v e r s e  
e f f e c t s  o f  u r b a n  ..:? i n d u s t r i a l  g r o w t h  o n  water q u a l i t y  a s  w e l l  
as t h e  p o s ~ j b i l i t ~  , ' i n a d e q u a t e  w a t e r  s ! . p p l i e s  i n  d e n s e l y -  
p o p u l a t e d  areas.  1.. a d d i t i o n  t o  t h e s e  new c o n c e r n s ,  t r a d i t i o n a l  
water management  p rob lems ,  s u c h  ,, f l o o d i n g ,  t a k e  on  i n c r e a s e d  
i m p o r t a n c e  a s  t h e  p r e s s u r e s  mount  t o  d e v e l o p  f l o o d  p l a i n s  a n d  
o t h e r  m a r g i n a l  a r e a s .  P r o p e r  management  o f  t h i s  v a l u a b l e  a n d  
p o t e n t i a l l y  s c a r c e  r e s o u r c e  h a s  t h u s  t a k e n  o n  g r e a t e r  i m p o r t a n c e .  

E a r t h  r e s o u r c e s  s u r v e y  s a t e l l i t e s  c a n  p r o v i d e ,  t h r o u g h  
more e x t e n s i v e  a n d  i m p r o v e d  i n f o r m a t i o n ,  c o n s i d e r a b l e  b e n e f i t s  
i n  t h e  w a t e r  r e s o u r c e s  areas. T h e s e  b e n e f i t s  a re  01 t h r e e  t y p e s :  

( 1 )  ~ q u a l - c a p a b i l i t y  - b e n e f i t s  w h i c h  r e s u l t  f r o m  c o s t  
r e d u c t i o n s  i n  mapp ing ,  s u r v e y i n g ,  m o n i t o r i n g  a n d  
management  a c t i v i t i e s  w h i c h  wou ld  o t h e r w i s e  b e  c a r r i e d  
o u t  b y  a  more c o s t l y  means 

( 2 )  I n c r e a s e d - c a p a b i l i t y  - b e n e f i t s  w h i c h  a r i s e  f rorc  
i n c r e a s e s  i n  t h e  o u t p u t  o f  t h e s e  a c t i v i t i e s  

( 3 )  N e w - c a p a b i l i t y  - b e n e f i t s  w h i c h  a r i s e  f r o m  r e s o u r c e  
management  a c t i v i t i e s  w h i c h  wou ld  be o t h e r w i s e  t e c h -  
n i c a l l y  u n f e a s i b l e  o r  e c o n o m i c a l l y  u n j u s t i f i e d  

T h i s  s e c t i o n  o f  t h e  s t u d y  a i m s  to e s t i m a t e  f o r  e a c h  o f  t h e  a b o v e  
c a t e  o r i e s  t h e  a n n u a l  b e n e f i t s  t o  w a t e r - r e s o u r c e s  management  t h a t  
~ 0 ~ 1 %  b e  b r o u g h t  a b o u t  b y  a n  o n g o i n g  ERS s a t e l l i t e  s y s t e m  w i t h  

a p p r o x i m a t e l y  t h e  c a p a b i l i t i e s  o f  t h e  E a r t h  R e s o u r c e s  T e c h n o l o g y  
S a t e l l i t e  (ERTS). The  m e t h o d s  a n d  m o d e l s  u s e d  t o  e s t i m a t e  t h e  
f i r s t  two t y p e s  o f  b e n e f i t s  a r e  o u t l i n e d  i n  Volume 11. 
The n e w - c a p a b i l i t y  t d e f i  t i n  o n e  i m p o r t a n t  w a t e r - r e s o u r c e s  
a c t i v i t y ,  r e s e r v o i r  ; : anagemen t ,  i s  e x p l o r e d  i n  a  c a s e  s t u d y  on  
t h e  C a l i f o r n i a  F e a t h e r  R i v e r  P r o j e c t  ( A p p e n d i x  F). 

A summary o f  t h e s e  b e n e f i t s  by r e s o u r c e  management  func -  
t i o n  a n d  b y  a p p l i c a b l e  F e d e r a l  Agency i s  g i v e n  i n  T a b l e s  3 . 1  and  
3 . 2 ,  a t  t h e  end  o f  t h i s  c h a p t e r .  

The i n l a n d  w a t e r  r e s o u r c e s  d i s c u s s e d  i n  t h i s  s e c t i o n  o f  
t h e  s t u d y  i n c l u d e  s u r f a c e  a n d  g r o u n d  w a t e r ,  snow, i c e  a n d  
g l a c i e r s ,  a n d  w a t e r  impoundment  s y s t e m s  a n d  w a t e r s h e d s .  C o a s t a l  



w e t l a n d s  a n d  e s t u a r i e s  a r e  i n c l u d e d  u n d e r  o t h e r  h e a d i n g s .  
Water  i s  a  dynamic  r e s o u r c e ,  c h a n g i n g  f r o m  l i q u i d  t o  v a p o r  
t h r o u g h  e v a p o r a t i o n ,  f r o m  l i q u i d  t o  s o l i d  t h r o u g h  f r e e z i n g  a n d  
n0;rir .g f l . o m  o n e  p i n c e  t o  a n o t h e r  t h r o u g h  p r e c i p i t a t i o n ,  s u r f a c e  
d r a i n d g e  a n d  movemnnt i n  u n d e r g r o u n d  a q u i f e r s .  A c t i o n s  
a f f e c t i r ~ g  w a t e r  a t  o n e  s t a g e  o f  t h e  h y d r o l o g i c  c y c l e  w i l l  h a v e  
i m p l i c a t i o n s  f o r  l a t e r  s t a g e s .  What i s  t a k e n  o u t  o r  p u t  i n t o  
a  s t r e & . r ~  a t  o n e  p o i n t  may h a v e  s e r i o u s  l o c a l ,  n a t i o n a l  a n d  
i n t e w n a  t .anal r e p e r c u s ~ i o ~ l s  f u r t h e r  downs t r eam.  U n d e r s t a n d i n g  
t h e s , :  : ( . L a t i o n s h i p s  a n d  p r e d i c t i n g  f u t u r e  e f f e c t s  o f  p a r t i c u l a r  
a c t i o n . :  a r e  o f t e n  v e r y  d i f f i c u l t  i n  t h e  a b s e n c e  o f  c o m p r e h e n s i v e  
i n f c r m a  ; i o n .  The a b i l i t y  t o  o b t a i n  s y n o p t i c  c o v e r a g e  of l a r g e  
a r e a s  is becoming  e s s e n t i a l  a n d  r e p r e s e n t s  o n e  o f  t h e  g r e a t e s t  
p o t e i ~ t i d l  b e n e f i t s  o f  a n  e a r t h  r e s o u r c e s  s u r v e y  (ERS). 

Many o f  t h e  b r o a d  w a x e r  r e s o u r c e s  management  a c t i v i t i e s  
st.:nd tc b e n e f i t  f r o m  t h e  i m p r o v e d  i n f o r m a t i o n  p r o v i d e d  b l  E R S .  
R e s e r v o i r  management  i s  c a r r i e d  o u t  w i t h  a wide  v a r i e t y  o f  ob-  
jezt ivtz: :  i n  mind.  R e s e r v o i r s  h a v e  f r e q u e n t l y  b e e n  b u i l t  t o  
c o ! ~ t r o l  f l o o d i n g  a n d  a s s u r e  water  s u p p l i e s .  I n  many cases, 
t h e s e  r e s e r v o i r s  i n c l u d e  h y d r o - e l e c t r i c  a n d  r e c r e a t i o n a l  f a c i l i -  
t i e s .  S e l e c t i o n  o f  r e s e r v o i r  s i t e s  r e q u i r e s  e x t e n s i v e  s t u d i e s  
a n d  a g r e a t  d e a l  o f  i n f o r m a t i o n .  Once t h e  s i t e  h a s  b e e n  se lec ted  
a n d  ;I da1.t h a s  b e e n  c o n s t r u c t e d ,  i n f o r m a t i c n  o n  snow c o v e r  a n d  
p r e d i c t e d  r u n - o f f  is  e s s e n t i a l  i n  o r d e r  t o  make be t t e r  d e c i s i o n s  
o n  r e s e r v o i r  draw-down. W h a t e v e r  t h e  p u r p o s e ,  c o n s t r u c t i o n  a n d  
management  o f  man-made w a t e r  impoundment  s y s t e m s  r e q u i r e s  many 
d e c i s i  o n s  w h i c h  w i l l  be  i m p r o v e d  w i t h  b e t t e r ,  more  t i m e l y  i n f o r -  
mat  ion. 

R e s e r v o i r  management  a n d  c o n s t r u c t i o n  i s  n o t  t h e  o n l y  
means :o c o n t r o l  f l o o d i n g  a n d  w a t e r  s u p p l y .  I n  r e c e n t  y e a r s ,  
more e ~ : . p h a s i s  h a s  b e e n  p l a c e d  on  n o n - s t r u c t u r a l  a p p r o a c h e s  t o  
f l o o d  c o n t r o l ,  s u r i ~  a s  l a n d - u s e  p l a n n i n g  i n  f l o o d  p l a i n  a r e a s .  
Mapping p a t e n t i a l  f l o o d  r e g i o n s  i s  a n  i m p o r t a n t  management  ac- 
t i v i t y  w h e r e  r e m o t e  s e n s i n g  c o u l d  c l c a r l y  make a c o n t r i b u t i o n .  
Improved  p l a n n i n g  a n d  e a r l y  w a r n i n g  as  w e l l  as r e s e r v o i r  
c o n s t r u c t . i o n  a n d  management  c a n  r e d u c e  s i g n i f i c a n t l y  t h e  
a n n u a l  damage r e s u l t i n g  f rom d i s a s t r o u s  f l o o d s .  

A s s u r i n g  a n  a d e r ~ t ~ a t e  w a t e r  s u p p l y  f o r  r e c r e a t i o n a l  p u r -  
p o s e s  a n d  u r b a n ,  i~d-  st rial, c o m m e r c i a l  a n d  a g r i c u l t u r a l  n e e d s  
i n v o l v e s  man.! a c t i v , t i e s  b e s i d e s  r e s e r v o i r  management .  T h e s e  
a c t i v i t i e s  i n c l l i . ' ?  p l a n n i n g ,  d i s t r i b u t i o n ,  water  r i g h t s  a n d  
w a t e r  u s e  l e g i  . a t i o n ,  a n d  c o n s e r v a t i o n .  I n  many o f  t h e s e  
a c t i v i t i e s ,  + h e  q u a l i t y  o f  t h e  d e c i s i o n s  made, d e p e n d s  on  t h e  
r e l i a b i l i . t ] .  o f  t h e  i n f o r m a t i o n  u s e d  t o  make them.  With  t h e  
g r o w t h  i n  p o p u l a t i o n  a n d  i n d u s t r i a l  d e v e l o p m e n t ,  water  s u p p l i e s  
a r e  i n c r e a s i n g l y  r e l a t e d  t o  water  q u a l i t y  a n d  p o l l u t i o n  c o n t r o l .  
P r e s e c  l e g i s l a t i o n  i r .  t h e  U . S .  means t h a t  wa te r  p o l l u t i o n  i d e n -  
t i f i e  a t i o n ,  c o n t r o l  a n d  a b a t e m e n t  i s  b e c o m i n g  a  m a j o r  a c t i v i t y  



i n  t h e  a r e a  o f  i n l a n d  w a t e r  r e s o u r c e s  management .  Water 
q u a i i t y  s t a n d a r d s  h a v e  b e e n  s e t  a n d  p r o g r a m s  a r e  b e i n g  d e s i g n e d  
t o  a c h i e v e  t h e s e  s t a n d a r d s .  The enormous  c o m p l e x i t y  o f  t h e  
d e c i s i o n s  w h i c h  w i l l  h a v e  t o  b e  made r e s u l t s  f r o m  t h e  t r a d e - 3 f f  
b e t w e e n  w a t e r  q u a l i t y  a n d  g r o w t h  a s  w e l l  a s  t h e  n e e d  t o  m o n i t o r  
a n d  c o n t r o l  t h e  l a r g e  number o f  water s y s t e m s  w i t h i n  t h e  
c o u n t r y .  Demand f o r  b e t t e r  i n f o r m a t i o n  w i l l  i n c r e a s e  a s  t h e  
n e e d  f o r  more,  complex  d e c i s i o n s  r i ses .  

T h i s  summary o f  some o f  t h e  m a j o r  management  f u n c t i o n s  
f o r  w a t e r  r e s o u r c e s  i n  t h e  U . S .  i s  d e s i g n e d  as a n  o v e r v i e w .  
D e t a i l e d  d e s c r i p t i o n s  o f  t h e  n e c e s s a r y  a c t i v i t i e s  a n d  t h e  
i n f o r m a t i o n  n e e d e d  t o  c a r r y  o u t  t h e s e  a c t i v i t i e s ,  a r e  c o n t a i n e d  
i n  t h e  r e s o u r c e  management  f u n c t i o n  r e p o r t s  i n  Append ix  A. 

1.1 F e d e r a l  Government  A c t i v i t i e s  

The F e d e r a l  g o v e r n m e n t  h a s  w i d e  r e s p o n s i b i l i t i e s  i n  
w a t e r  r e s o u r c e  management  a n d  d e v e l o p r r e n t .  G e n e r a l l y ,  t h e  
F e d e r a l  g o v e r n m e n t  p r o v i d e s  f i n a n c i a l  a n d  c o n s u l t i n g  a s s i s t -  
a n c e  t o  s t a t e  a g e n c i e s ,  p l a n s  a n d  e x e c u t e s  l a r g e - s c a l e  p r o g r a m s  
w h i c h  a r e  beyond  t h e  means o f  s t a t e  a n d  l o c a l  a u t h o r i t i e s  
o r  i n v o l v e  a r e a s  w h i c h  i n c l u d e  s e v e r a l  s t a t e s .  The F e d e r a l  
g o v e r n m e n t  p a r t i c i p a t e s  i n  many i n t e r s t a t e  r i v e r  b a s i n  
a g r e e m e n t s  a n d  i s  t h e  m a j o r  s o u r c e  o f  c o n s t r u c t i o n  f u n d s .  

S p e c i f i c  F e d e r a l  p r o g r a m s  i n c l u d e  t h e  f o l l o w i n g :  

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

Food a n d  f i b e r  p r o g r a m s  d e s i g n e d  t o  i n c r e a s e  a g r i -  
c u l t u r a l  p r o d u c t i o n  t ~ ~ r o u g h  water r e s o u r c e s  d e v e l o p -  
ment .  

A c r e a g e  l i m i t a t i o n s  a n d  s u b s i d i e s  i n  r e c l a m a t i o n  
p r o g r a m s  d e s i g n e d  t o  a s s u r e  i r r i g a t i o n  w a t e r  f o r  
s m a l l  f a r m e r s .  

F l o o d  c o n t r o l  p r o g r a m s  t o  r e d u c e  f l o o d  l o s s e s .  

M u n i c i p a l  a n d  i n d u s t r i a l  w a t e r  s u p p l y  p r o g r a m s  t o  a i d  
m u n i c i p a l i t i e s  a n d  i n d u s t r i e s  t o  o b t a i n  s u f f i c i e n t  
w a t e r .  

o E r o s i o n  a n d  s e d i m e n t a t i o n  damage c o n t r o l  p r o g r a m s .  

R e c r e a t i o n ,  f i s h  a n d  w i l d l i f e  p r o g r a m s .  

T h e r e  a r e  s e v e r a l  F e d e r a l  a g e n c i e s  i n v o l v e d  i n  t h e s e  
a n d  o t h e r  F e d e r a l  w a t e r  r e s o u r c e s  p r o g r a m s .  The S o i l  C o n s e r v -  
a t i o n  S e r v i c e  ( S C S )  o f  USDA a s s i s t s  l o c a l  s o i l  c o n s e r v a t i o n  d i s -  
t r i c t s  i n  w a t e r  management ,  e r o s i o n  c o n t r o l  a n d  o t h e r  r e l a t e d  



a c t i v i t i e s .  SCS a l s o  c o n s t r u c t s  a n d  manages  w a t e r  impoundment  
s y s t e m s  f o r  i r r i g a t i o n  a n d  e r o s i o n  c o n t r o l .  

Many a g e n c i e s  w i t h i n  t h e  D e p a r t m e n t  o f  t h e  I n t e r i o r  a re  
i n v - ~ l v e d  i n  water r e s o u r c e s .  F o r e m o s t  among t h e s e  i s  t h e  U . S .  
G e 2 l a g i c a l  S u r v e y  wh ich  c o l l e c t s  i n f o r m a t i o n  o n  s t r e a m - f l o w ,  
snow a e l t  a n d  r u n o f f ,  g r o u n d  a n d  s u r f a c e  water.  The B u r e a u  o f  
R e c l a m a t i o n  i s  o n e  o f  t h e  m a j o r  F e d e r a l  c o n s t r u c t i o n  a g e n c i e s  
i n v o l v e d  i n  l a n d  r e c l a m a t i o n  a n d  c o n s t r u c t i o n  o f  w a t e r  impound- 
ment  s y s t e m s .  I n  a d d i t i o n  t o  t h e s e  a g e n c i e s ,  t h e r e  a re  s e v e r a l  
r e g i o n a l  power  a d m i n i s t r a t i o n s  c h a r g e d  w i t h  b u i l d i n g  a n d  
m a i n t a i n i n g  h y d r o - e l e c t r i c  power  f a c i l i t i e s .  

The Army C o r p s  o f  E n g i n e e r s  ( c i v i l )  i s  a n o t h e r  i m p o r t a n t  
c o n s t r u c t i o n  a g e n c y .  F o r  F e d e r a l  c o n s t r u c t i o n  p r o j e c t s ,  
C o n g r e s s  a u t h o r i z e s  f u n d s  f o r  s p e c i f i c  p r o j e c t s  d e v e l o p e d  b y  t h e  
E n g i r e e r s ,  SCS o r  t h e  B u r e a u  o f  R e c l a m a t i o n .  The  f l o o d  c o n t r o l  
p r o g r a m  o f  t h e  C o r p s  o f  E n g i n e e r s  i n v o l v e s  s u b s t a n t i a l  
f i n a n c i a l  o u t l a y s  f o r  c o n s t r u c t i o n  o f  dams as  w e l l  as  f l o o d  p l a i n  
mapping .  

E.P.A. i s  t h e  m a j o r  F e d e r a l  a g e n c y  i n v o l v e d  i n  w a t e r  
p o l l u t i o n  c o n t r o l .  I t s  f u n c t i o n s  a r e  p r i m a r i l y  t o  a s s i s t  s t a t e s  
i n  d e s i g n i n g  p r o g r a m s  t o  meet water  q u a l i t y  s t a n d a r d s ,  t o  c a r r y  
o u t  r e s e a r c h  o n  water  p o l l u t i o n  c o n t r o l  a n d  t o  h e l p  i n  t h e  
e n f o r c e m e n t  o f  s t a n d a r d s .  Much w a t e r  p o l l u t i o n  c o n t r o l  i s  l e f t  
t o  s t a t e  a n d  l o c a l  a g e n c i e s  w i t h  E.P.A. a c t i n g  as  a n  a d v i s o r  
on  p l a n n i n g  a n d  m e t h o d s  o f  c o n t r o l .  

Append ix  D c o n t a i n s  d e t a i l e d  d e s c r i p t i o n s  o f  t h e  r e s p o n -  
s i b i l i t i e s  o f  a l l  F e d e r a l  a g e n c i e s  i n v o l v e d  i n  water r e s o u r c e s  
management a n d  d e v e l o p m e n t  as w e l l  as b u d g e t a r y  i n f o r m a t i o n  o n  
t h e s e  a g e n c i e s .  I n  a d d i t i o n ,  t h e  s t a t u t e s  a u t h o r i z i n g  o r  
r e q u i r i n g  F e d e r a l  a c t i o n  i n  e a c h  r e s o u r c e  management  a r e a  a r e  
i n c l u d e d  i n  t h e  RMF' s. 

S t a t e  a n d  L o c a l  Government  A c t i v i t i e s  

S t a t e  a n d  l o c a l  o f f i c i a l s  are  i n v o l v e d  i n  a w i d e  v a r i e t y  
o f  a c t i v i t i e s  r e l a t e d  t o  i n l a n d  water  r e s o u r c e s .  Many o f  t h e s e  
a c t i v i t i e s  a r e  c a r r i e d  o u t  i n  c o o p e r a t i o n  w i t h  o t h e r  s t a t e s  a n d  
v a r i o u s  a g e n c i e s  o f  t h e  F e d e r a l  g o v e r n m e n t .  I n  a d d i t i o n ,  e v e r y  
s t a t e  h a s  some s y s t e m  o f  w a t e r  l a w  w h i c h  a l l o w s  r e g u l a t i o n  a n d  
a d j u d i c a t i o n  o f  water u s e  w i t h i n  t h e  s t a t e ' s  b o u n d a r i e s .  Most 
s t a t e s  a r e  d e v e l o p i n g  s t a t e  w a t e r  p l a n s  i n  o r d e r  t o  r e g u l a t e  a n d  
a s s u r e  a d e q u a t e  w a t e r  s u p p l y  a n d  w a t e r  q u a l i t y .  

A number o f  F e d e r a l  a g e n c i e s  a s s i s t  a n d  c o o p e r a t e  w i t h  
s t a t e  a g e n c i e s .  T h e s e  i n c l u d e :  



o E.P.A. a n d  t h e  1 0  r e g i o n a l  E.P.A. o f f i c e s  p r o v i d e  
p l a n n i n g  a s s i s t a n c e  t o  s t a t e  a n d  l o c a l  e n v i r o n m e n t a l  
o f f i c e s  c h a r g e d  w i t h ' e n f o r c e m e n t  a n d  e x e c u t i o n  o f  
p r o g r a m s  t o  mee t  w a t e r  q u a l i t y  s t a n d a r d s .  

e S o i l  C o n s e r v a t i o n  S e r v i c e  o f  USDA w o r k s  w i t h  s t a t e  s o i l  
and w a t e r  c o n s e r v a t i o n  d i s t r i c t s .  

e M u n i c ~ p a l  & I n d u s t r i a l  Water  S u p p l y  p r o g r a m s  o f  t h e  
s t a t r ! a  r e c e i v e  f i n a n c i a l  a n d  p l a n n i n g  a s s i s t a n c e  f rom 
HUD & F H A  a s  w e l l  a s  t h e  r i g h t  t o  s t o r e  w a t e r  i n  
r e s f r v o i r s  owned by  t h e  F e d e r a l  g o v e r n m e n t  a n d  t h e  
S o i l  C o n s e r v a t i o n  S e r v i c e .  

@ The Army C o r p s  o f  E n g i n e e r s ,  B u r e a u  o f  R e c l a m a t i o n ,  U.S. 
G e o l o g L c a l  S u r v e y  a n d  o t h e r  a g e n c i e s  p r o v i d e  t h e  
s t a t e s  w i t h  c o n s u l t i n g  a n d  t e c h n i c a l  s e r v i c e s .  F o r  
e x a m p l e ,  t h e  C o r p s  o f  E n g i n e e r s  i s  i n c r e a s i n g l y  p r o v i d i n g  
i n f o r m a t i o n  o n  f l o o d  p l a i n s  f o r  u s e  i n  d e v e l o p i n g  l a u d -  
u s e  p o l i c i e s  by  t h e  s t a t e s .  

T h e r e  a r e  a l s o  many r e g i o n a l  o r g a n i z a t i o n s  i n c l u d i n g  R i v e r  
B a s i n  Commiss ions ,  I n t e r s t a t e  a n d  F e d e r a l - I n t e r s t a t e  W a t e r  
c o m p a c t s  a n d  t h e  G r e a t  L a k e s  B a s i n  Commiss ion .  T h e s e  r e g i o n a l  
g r o u p s  r e g u l a t e  w a t e r  a l l o c a t i o n ,  c o n t r o l  p o l l u t i o n  a n d  f l o o d s  
a n d  f r e q u e n t l y  d e v e i o p  c o z p r e h e n s i v e  r i v e r  b a s i n  p l a n s  a l o n g  
r i v e r : ;  w h i c h  go  t h r o u g h  s e v e r a l  s t a t e s .  Examples  o f  S t a t e  
a c t i v i t i e s  a r e :  

o C o l o r a d o  ( s o u r c e :  r e p o r t  o f  t h e  C o l o r a d o  D i v i s i o n  
o f  W a t e r  ~ e s o u r c e s ,  S t a t e  E n g i n e e r ' s  O f f i c e ) :  T h i s  
d i v i s i o n  i s  c h a r g e d  w i t h  e n f o r c e m e n t  o f  s t a t e  w a t e r  
l a w s , , d i s t r i b u t i o n  o f  s u r f a c e  a n d  g r o u n d  w a t e r ,  
r e s e r v o i r  s a f e t y  a n d  s t r e a m  f l o w  s t u d i e s .  A r e q u e s t  
h a s  a l r e a d y  b e e n  made t o  NASA f o r  ERTS s e r v i c e s  a n d  
C o l o r a d o  S t a t e  U n i v e r s i t y  i s  u s i n g  ERTS d a t a  i n  s e v e r a l  
w a t e r  s t u d i e s .  C o l o r a d o  i s  r e p r e s e n t e d  o n  t h e  b o a r d s  
o f  t e n  i n t e r s t a t e  r i v e r  c o m p a c t s  i n c l u d i n g  t h e  Upper  
C o l o r a d o  R i v e r  B a s i n  Compact .  W a t e r  r i g h t s  a r e  b a s e d  
o n  t h e  d o c t r i n e  o f  p r i o r  a p p r o p r i a t i o n  a n d  t h e  S t a t e  
E n g i n e e r  m u s t  a d m i n i s t e r  w a t e r  r i g h t s ,  i s s u e  p e r m i t s  
f o r  g r o u n d  w a t e r  a c q u i s i t i o n  ( w e l l s )  a n d  o t h e r  w a t e r  
r i g h t s  a c q u i s i t i o n .  T h e r e  a r e  a p p r o x i m a t e l y  3.5 m i l l i o n  
a c r e s  o f  i r r i g a t e d  l a n d  i n  C o l o r a d o .  A l m o s t  1 0  m i l l i o n  
a c r e - f e e t  o f  w a t e r  a r e  d i s t r i b u t e d  a n n u a l l y  f o r  
i r r i g a t i o n  a n d  u r b a n  a n d  r u r a l  w a t e r  s u p p l y .  The  
S t a t e  W a t e r  D i v i s i o n  p l a n s  a n d  e x c u t e s  w a t e r  d i v e r s i o n s  
f r o m  s t o r a g e  a r e a s  l y i n g  t o  t h e  w e s t  o f  t h e  C o n t i n e n t a l  
D i v i d e  t o  t b e  e a s t e r n  p a r t  o f  t h e  s t a t e  f o r  u s e  i n  
Denve r  a n d  t o  i r r i g a t e  l a r g e ,  f e r t i l e  a r e a s  o f  f a rm-  
l a n d .  



o I n  C a l i f o r n i a ,  t h e r e  a r e  a t  l e a s t  t h e  f o l l o w i n g  
a g e n c i e s  c o n c e r n e d  w i t h  w a t e r  ( s o u r c e :  C o n t r o l l e r s  
R e p o r t ,  1 9 7 1 - 7 2 )  : 

Agency 
T o t a l  E x p e n d i t u r e  

i n  FY 71/72  d o l l a r s  

C o l o r a d o  R i v e r  Boa rd  1 5 5 , 3 7 5  

Klamath  R i v e r  Compact 9 , 7 2 5  

Dep t .  o f  W a t e r  R e s o u r c e s  1 5 , 6 1 0 , 6 6 9  

W a t e r  R e s o u r c e s  C o n t r o l  B o a r d  4 , 0 5 0 , 0 5 7  

The Dept .  o f  W a t e r  R e s o u r c e s  i s  r e s p o n s i b l e  f o r  t h e  
p l a n n i n g ,  d e s i g n ,  c o n s t r u c t i o n  a n d  o p e r a t i o n  o f  
s t a t e  w a t e r  f a c i l i t i e s .  I t  c o m p i l e s  d a t a  o n  w a t e r  
r e s o u r c e s  a n d  u s e ,  i n v e s t i g a t e s  s u r f a c e  a n d  w i d e r -  
g r o u n d  w a t e r  s u p p l i e s ,  c o o p e r a t e s  i n  s n o w m e l t  a n d  
r u n - o f f  f o r e c a s t s ,  a d m i n i s t e r s  w a t e r  r i g h t s  a n d  i n t e r -  
s t a t e  w a t e r  c o m p a c t s  a n d  a s s i s t s  i n  l a n d  r e c l a m a t i o n .  
The S t a t e  W a t e r  R e s o u r c e s  C o n t r o l  B o a r d  i s  c o n c e r n e d  
w i t h  w a t e r  r i g h t s ,  water  p o l l u t i o n  a n d  p l a n n i n g  a n d  
r e s e a r c h  t o  p r e s e r v e  w a t e r  q u a l ' t y .  The s t a t e  
E n v i r o n m e n t  Q u a l i t y  C o u n c i l  w o r k s  w i t h  l o c a l  a g e n c i e s  
i n  p o l l u t i o n  c o n t r o l .  O t h e r  a g e n c i e s  i n v o l v e d  i n  
w a t e r  r e s o u r c e s  a r e ' t h e  Dep t .  o f  C o n s e r v a t i o n ,  t h e  
Dep t .  o f  F i s h  a n d  Game, R e c l a m a t i o n  B o a r d ,  e t c .  

a I n  New Mexico  t h e  S t a t e  E n g i n e e r  c a r r i e s  o u t  t h e  
f o l l o w i n g  a c t i v i t i e s  ( s o u r c e :  S t a t e  B u d g e t )  : 
a d m i n i s t r a t i o n  o f  w a t e r  r i g h t s ,  h y d r o g r a p h i c  s u r v e y s  
a n d  w a t e r  r i g h t s  a d j u d i c a t i o n ,  c o l l e c t i o n  o f  b a s i c  
d a t a  a n d  w a t e r  r e s o u r c e s  i n v e s t i g a t i o n s ,  a n d  admin-  
i s t r a t i o n  o f  i n t e r s t a t e  s t r e a m  c o m p a c t s .  I n  FY 70/71 ,  
t h e  S t a t e  E n g i n e e r  h a d  a b u d g e t  o f  $ 1 , 6 7 0 , 0 0 0 .  

I n  summary,  s t a t e  a n d  l o c a l  o f f i c i a l s  h a v e  w i d e  
r e s p o n s i b i l i t i e s  f o r  l o c a l  water  r e s o u r c e s  management  a n d  
d e v e l o p m e n t .  Many s t a t e  u n i v e r s i t i e s  c a r r y  o n  e x t e n s i v e  r e s e a r c h  
i n  w a t e r  r e s o u r c e s  f o r  u s e  b y  w a t e r  p l a n n e r s  a n d  a d m i n i s t r a t o r s  
i n  s t a t e  a g e n c i e s .  The t y p e s  o f  s t a t e  a n d  l o c a l  a g e n c i e s  i n v o l v e d  
i n  w a t e r  r e s o u r c e s  i n c l u d e  t h e  f o l l o w i n g :  

e s o i l  a n d  w a t e r  c o n s e r v a t i o n  d i s t r i c t s  

e s t a t e  a n d  l o c a l  e n v i r o n m e n t a l  p r o t e c t i o n  a g e n c i e s  

o S t a t e  E n g i n e e r ,  S t a t e  D e p a r t m e n t  o f  W a t e r  R e s o u r c e s  
o r  S t a t e  D i v i s i o n  o f  W a t e r  R e s o u r c e s .  

8 S t a t e  D e p a r ~ m e n t s  o f  N a t u r a l  R e s o u r c e s  o r  C o n s e r v a t i o n  



a S t a t e  F i s h  and Game Depar tmen t s  

S t i - t e  Depar tmen t s  o f  P a r k s  & R e c r e a t i o n  

o R i v e r  B a s i n  Commissions and Compacts .  

1 . 3  Economic and T e c h n i r a l  Models f o r  E s t i m a t i n g  B e n e f i t s  

B e n e f i t s  t o  F e d e r a l  and  i n t e r g o v e r n m e n t a l  a g e n c i e s  
are e s t i m a t e d  b y  t h e  f o l l o w i n g  p r o c e d u r e :  

1. E q u a l - c a p a b i l i t y  b e n e f i t s  

a .  Programs which mandate  E R S - r e l e v a n t  a c t i v i t i e s  
a r e  l o c a t e d  b y  e x a m i n a t i o n  o f  F e d e r a l  b u d g e t  a n d  
c o n g r e s s i o n a l  h e a r i n g s .  

b .  The p r o p o r t i o n  o f  t h e  a p p r o p r i a t e  p rogram b u d g e t  
which  i s  d e v o t e d  t o  d a t a  c o l l e c t i o n  a c t i v i t i e s  
t h a t  f a l l  w i t h i n  d e m o n s t r a t e d  ERTS c a p a b i l i t i e s  
is  c o ~ s e r v a t i v e l y  e s t i m a t e d  by r e f e r e n c e  t o  agency  
b u d g e t  j u s t i f i c a t i o n s ,  c o n g r e s s i o n a l  h e a r i n g s ,  
and t h e  r e s u l t s  o f  r e s e a r c h  by ERTS p r i n c i p a l  
i n v e s t i g a t o r s .  The r e s u l t  i s  t h e n  d i v i d e d  among 
t h o s e  ERTS a c t i v i t i e s  which employ ERTS 
p h o t o g r a p h i c  and  m u l t i s p e c t i a l  s c a n n e r  (MSS) 
c a p a b i l i t i e s ,  i n c l u d i n g  t h e r m a l  i n f r a r e d ,  and  
t h o s e  which make u s e  o f  t h e  ERTS remote  d a t a -  
c o l l e c t i o n  s y s t e m  (DCS) . 

c. The c o s t  s a v i n g s  f o r  ERTS p h o t o g r a p h i c  and  MSS 
c a p a b i l i t i e s  o v e r  a i r c r a f t  h a s  b e e n  c o n s e r v a t i v e l y  
e s t i m a t e d  a t  80%.  ( E C o N ,  I n c . ,  The R o l e  o f  ERTS 
i n  t h e  E s t a b l i s h m e n t  a n d  U p d a t i n s  o f  a  Na t ionwide  
LanKCover I n f o r m a t i o n  Sys tem,  D r a f t ,  P r i n c e t o n ,  N . J . ,  
1 5  Augus t  1974)  I n  t h e  c a s e  o f  DCS-app l i cab le  
a c t i v i t i e s ,  t h e  i n c r e m e n t a l  c o s t  o f  d a t a - c o l l e c t i o n  
p l a t f o r m s  p a r t l y  o f f s e t s  s a v i n g s  due  t o  i n c r e a s e d  
e f f i c i e n c y  o f  d a t a  t r a n s m i s s i o n  and c o l l e c t i o n .  
S a v i n g s  due  t o  DCS a r e  t h e r e f o r e  assumed t o  b e  
somewhat l e s s  t h a n  o n e - t h i r d  a s  g r e a t  a s  s a v i n g s  
due  t o  ERTS p h o t o g r a p h i c  a n d  MSS c a p a b i l i t i e s .  
The e q u a l - c a p a b i l i t y  b e n e f i t s  f o r  a  g i v e n  d a t a -  
c o l l e c t i o n  a c t i v i t y  a r e  t h e r e f o r e  

ECB = .25AD + .8A ( 1 - D )  
where  ECB = e q u a l  c a p a b i l i t y  b e n e f i t  

A = b u d g e t  a l l o c a t i o n  t o  E R T S - a p p l i c a b l e  d a t a  
c o l l e c t i o n  a c t i v i t i e s  

D = f r a c t i o n  o f  p rogram t o  b e  implemented  by 
DCS . 



d. Thc results of ( c )  are allocated among the rele- 
vant R I l F s .  

2. Increased-capability benefits 

As the source document discusses in more detail, 
benefits due to increased capability are calculated 
on the assumption that the budget appropriation for 
ERS-relevant activities remains unchanged after the 
introduction of an E R S .  .Under free-market assump- 
tions this corresponds to a situation in which 
demand for a good (in this case, information) is 
unit-elastic (see Figure 1). 

Equal Capability Benefit = .8  

Price 

5 

-:..... Increased Capabil ity Bene fit = 
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Figure 1 Equal-Capability and Increased Capability 
Benefits from ERTS Photographic and MSS 
Functions 



The increased-capability benetit is equal to 
the value to the user of the a d d i t i c  a1 quantity of 
information minus its cost. This co-responds to 
the area (ql,pl) (q2 ,p2) ( X I  in Figurf: ;', assuming a 
demand curve that is unitary elastic (p = l/q). 
Hence, in the case of ERS imaging capabilities, 

The increased-capability benefits in this case are 
thus approximately equal in ma~nitude to the equal- 
capability benefits. For DCS-applicable activities, 
the corresponding result is 

For these activities the increased-capability bene- 
fit is equal to approximately 15% of the equal- 
capability benefit. 

In some cases the increased-capability benefit 
may be smaller than that given by the formulas pre- 
sented abovc due to dependence of demand for ERTS 
data-collection activities on other programs within 
the same budget category. An attempt has been made 
to compensate for possible biases from this and 
other sources by conservative estimates of the pro- 
portion of each budget for which an ERS system is 

likely to be relevant. 

1.4 Current ERTS ~ctivities 

The nam-s, addresses and phone numbers of the principal 
investigators studying the applicability of ERTS type informa- 
tion in thy area of inland water resources are listed in Appen- 
dix G. This appendix also includes descriptions of the work 
being done and reports of significant results. Names and titles 



a r e  i n c l u d e d  u n d e r  e a c h  r e s o u r c e  ~ a n a g e m e n t  f u n c t i o n  (RMF). 
T h e s e  l i s t i n g s  show t h e  work  b e i n g  d o n e  w h i c h  i s  r e l e v a n t  t o  
p a r t i c u l a r  r e s o u r c e  management  f u n c t i o n s .  

I n  some i n s t a n c e s ,  d e t a i l s  o f  t h e  work b e i n g  d o n e  b y  a  
p a r t i c u l a r  i n v e s t i g a t o r  w e r e  n o t  a v a i l a b l e .  H o w e v e r ,  many o f  
the i n v e s t i g a t o r s  h a v e  r e p o r t e d  s i g n i f i c a n t  r e s u l t s  w h i c h  
a p p e a r  t o  b e  e x t r e m e l y  u s e f u l .  I n  t h e  a r e a  o f  s u r v e y i n g  l a k e s  
a n d  i d e n t i f y i n g  w a t e r  p o l l u t i o n ,  s e v e r a l  i n v e s t i g a t o r s  h a v e  
b e e n  a b l e  t o  a c h i e v e  i n t e r e s t i n g  i n t e r p r e t a t i o n s  b a s e d  o n  ERTS 
i m a g e r y .  F o r  e x a m p l e ,  B a u m g a r d n e r  f o u n d  t h a t  h e  c o u l d  d i s t i n -  
g u i s h  d e e p  w a t e r ,  s h a l l o w  w a t e r  a n d  s h a l l o w  w a t e r  w i t h  d e a d  
t r e e s  a n d  s t u m p s  u s i n g  ERTS i m a g e r y .  L i n d  w a s  a b l e  t o  r e c o g n i z e  
t h e  b o u n d a r y  b e t w e e n  t u r b i d  a n d  c l e a r  l a k e  water  a s  w e t 1  a s  
a l g a l  b l o o m s  a n d  pnlluticn plunes from p o i n t  s o u r c e s  n e a r  i a k e -  
P l u h o w s k i  i d e n t i f i e d  s e d i m e n t  p l u m e s  a n d  t h e  m e c h a n i s m  b y  w h i c  
n e a r s h o r e  s u s p e n d e d  s e d i m e n t s  a r e  s w e p t  o u t  i n t o  L a k e  O n t a l - i - .  

A n o t h e r  a r e a  w h e r e  r e m o t e  s e n s i n g  h a s  p r o v e d  t o  b e  p a r -  
t i c u l a r l y  u s e f u l  c o n c e r n s  s n o w ,  i c e  a n d  g l a c i e r s .  Meier h a s  
f o u n d  ERTS t o  be a n  e x c e l l e n t  m e a n s  t o  i n v e n t o r y  g l a c i e r s ,  s t u d y  
g l a c i e r  m o v e m e n t s  a n d  t h e  d y n a m i c s  o f  g l a c i e r  d e v e l o p m e n t ,  as 
w e l l  a s  o t h e r  t h e o r e t i c a l  a n d  e m p i r i c a l  g l a c i o l o g y  q u e s t i o n s . '  
iie f e e l s  t h a t  more  f r e q u e n t  ERTS p a s s e s  d u r i n g  t h e  s n o w m e l t  
s e a s o n  w o u l d  b e  a i i v a n t a g e o u s .  G e n e r a l l y ,  snow m a p p i n g  a n d  
s u r v e y i n g  c a n  b e  d o n e  v e r y  e f f e c t i v e l y  w i t h  ERTS i m a g e r y .  
B a r n e s  f o u n d  t h a t  more  d e t a i l e d  snow maps c o u l d  b e  o b t a i n e d  w i t h  
ERTS a n d  t h e  t i m e  r e q u i r e d  t o  make snow c h a r t s  was r e d u c e d  t o  
two  h o u r s  f r o m  t h e  s i x  h o u r s  n e e d e d  u s i n g  a e r i a l  s u r v e y s .  
C o o p e r  a l s o  f o u n d  s a t e l l i t e  i m a g e r y  u s e f u l  i n  p r o v i d i n g  i m p r o v e d  
snow c o n t o u r  maps .  I n  s t u d y i n g  t u n d r a  a r e a s ,  H o l m g r e n  c o n c l u d e s  
t h a t  ERTS d a t a  p r o v i d e s  e n t i r e l y  new i n f o r m a t i o n  o n  b r e a k - u p  
c h a r a c t e r i s t i c s  o f  d r a i n a g e  b a s i n s ,  d e v e l o p m e n t  o f  d r a i n a g e  p a t -  
t e r n s  a n d  o p e n  water  a n d  c h a n g e s  i n  snow c o v e r .  

S e v e r a l  i n v e s t i g a t o r s  a r e  v e r y  e n t h u s i a s t i c  a b o u t  remote 
s e n s i n g  f o r  l a k e  i c e  s u r v e y s .  J e l a c i c  f e e l s  L h a t  ERTS i m a g e r y  
o f f e r s  t h e  o p p o r t u n i t y  o f  i n c r e a s i n g  k n o w l e d g e  o f  l a k e  f r e e z i n g  
c y c l e s  a n d  l a k e  a t m o s p L e r e  i n t e r a c t i o n s .  W i e s n e t  p r e s e n t s  v e r y  
p o s i t i v e  a s s e r t i o n s  on  ERTS: 

"ERTS i s  t h e  m o s t  o u t s t a n d i n g  l a k e  i c e  r e c o n n a i s s a n c e  
p l a t f o r m  y e t  d e v i s e d .  T h e  d e t a i l e d  i m a q e s  o f  l a k e  i c e  
a n d  l a k e  i c e  f e a t u r e s  e x c e e d s  a n y  p r i o r  s e n s o r  p l a t f o r m  
c o m b i n a t i o n  i n  terms o f  i n t e r p r e t a b i l i t y  a n d  i n f o r m a t i o n  
c o n t e n t .  By u s i n g  i t  i n  c o n j u n c t i o n  w i t h  N O A A - 2 ,  it 
o u g h t  t o  r e v o l u t i o n i z e  t h e  i c e - f o r e c a s t i n g  a b i l i t y  o f  
NOAA's l a k e  f o r e c a s t e r s . . . . t h e  g r e a t e r  g r o u n d  r e s o l u t i o n  



o f  ERTS-1 and  i t s  c a r t o g r a p h i c  f i d e l i t y  make i t .  o u t -  
s t a n d i n g  a s  a snow mapping  s a t e l l i t e .  I t  h a s  n o  p e e r  
i n  t h i s  r e s p e c t " .  

Many o f  t h e  i n v e s t i g a t o r s  a r c  e x a m i n i n g  t h e  i m p a c t  o f  
r e m o t e  s e n s i n g  o n  i n t e r p r e t a t i o n  t i m e  a n d  management  f u n c t i o n s  
wh ich  i ~ e e d  v e r y  c u r r e n t  i n f o r m a t i o n .  W j e s n e t  f o u n d  snow c o v e r  
mapping  t o  ~ e  s i x  t i m e s  f a s t e r  w i t h  ERTS-1 t h a n  w i t h  U-2 p h o t o -  
g r a p h y .  T h c r l e y  e s t i m a t e d  t h e  t i m e s  r e q u i r e d  f o r  h i g h  a l t i t u d e  
a i r c r a f t  i m a g e r y  i n t e r p r e t a t i o n  t o  be  s e v e n  t i m e s  g r e a t e r  t h a n  
w i t h  ERTS-1. Schumann d e t a i l s  t h e  u s e  o f  ERTS i n f o r m a t i o n  o n  
a  n e a r - r e a l  times b a s i s  i n  managing  a n d  o p e r a t i n g  A r i z o n a  r e s e r -  
v o i r s .  l h e  i n f o r m a t i o n  was u s e d  t o  a n t i c i p a t e  t h e  f l o w  i n t o  
two r e s e r v o i r s  a l l . > w i n g  m a n a g e r s  t o  draw-down w a t e r  l e v e l s  w i t h -  
o u t  c a u s i n g  f l o o d i n g .  L o s s e s  d u e  t o  f l o o d i n g  i n  P h o e n i x  were  
f a r  s m a l l e r  t h a n  t h o s e  o f  t h e  w i n t e r  a n d  d p r i n g  o f  1 9 7 2 - 7 3 .  

T a b l e  shows t h e  e s t i m a t e d  p o t e n t i a l  a i A n u a l  e q u a l  
c a p a b i l i t y  b e n e f i t  o f  a n  ERS s a t e l l i t e  s y s t e m  t o  s p e c i f i c  
F e d e r a l  p r o g r a m s  o f  g o v e r n m e n t  a g e n c i e s ,  l i s t e d  a l p h a b e t i c a l l y  
The m a g n i t u d e  o f  t h e s e  b e n e f i t s  i s  d e t e r m i n e d  b y  t h e  economic  
a n d  t e c h n i c a l  m o d e l s  f o r  e s t i m a t i n g  b e n e f i t s  t h a t  a r e  d e s -  
c r i b e d  e a r l i e r  i n  t h i s  vo lume a n d  by  a n  e v a l u a t i o n  o f  t h e  
b u d g e t a r y  a n d  p r o g r a m  i n f o r m a t i o n  g i v e n  i n  Append ix  B .  F o r  
r e a d y  c o m p a r i s o n ,  b o t h  p r o g r a m  b u d g e t s  a n d  e q u a l  c a p a b i l i t y  
b e n e f i t s  a r e  g i v e n .  The  v a l u e s  shown i n  T a b l e  1 a r e  a g g r e g a -  
t i o n s  o f  e q u a l  c a p a b i l i t y  b e n e f i t s  a c r o s s  g c v e r n m e n t  p r o g r a m s  
g i v e n  f o r  t h e  i n d i v i d u a l  RMF's i n  Append ix  A .  

T a b l e  2 p r e s e n t s  t h e  e s t i m a t e d  p o t e n t i a l  a n n u a l  e q u a l  
c a p a b i l i t y ,  i n c r e a s e d  c a p a b i l i t y ,  and  new c a p a b i l i t y  b e n e f i t s  
o f  a n  ERS S a t e l l i t e  S y s t e m  by  r e s o u r c e  management  f u n c t i o n .  
The v a l u e s  g i v e n  f o r  t h e s e  b e n e f i t s  a l s o  a p p e a r  u n d e r  t h e  
i n d i v i d u a l  RMF's i n  Append ix  A. D e r i v e d  f r o m  t h s  same t a b l e s  
i n  Append ix  A ,  T a b l e s  1 a n d  2 are  c o n s i s t e n t  w i t h  e a c h  o t h e r .  
Append ix  A ,  i n  e f f e c t ,  p r o v i d e s  a  c r o s s  r e f e r e n c i n g  o f  b e n e f i t s  
by RMF a n d  g o v e r n m e n t  p r o g r a m .  B e n e f i t s  b o t h  ky  g o v e r n m e n t  
p r o g r a m  ( T a b l e  1) a n d  by  ?MF ( T a b l e  2 )  a r e  p r e s e n t e d  h e r e  f o r  
t h e  c o n v e n i e n c e  o f  t h e  r s a d e r .  



1.5 E s t i ~ a t e  of CRTS Economic Capabilities 
- -- -- - - - - 

T&le  1 S u r r a r y  o f  p o t e n t i a l  B c a e f i t s  t o  0.?dcral  Agencies  f rom a n  LRS S a t e l l i t e  S y s t e a  

- 

Coviro=,a= 
Agrrcy 

&laska  Zourr 
A & . ~ ~ i n i s c r a t i o a  

1 A ~ s y  Corps o f  
, t g i n e e r s  

B o a e e v i l l r  Pourr  
Ae=inis:ratisr. 

De:rur:e River 
Basin Co=ai;sion 

E n r i r o e r s s c a l  
P r o t d c t i o a  aqeccy 

Z r t c :  F igures  f a  ? & r e r t h e s e r  a r e  or ' e r -of -eaga i tude  e s t i r a t e s  which a r e  not supporcad 
by in-Lepth c a s e  s t u b i e s  

qocrce:  ECOS. l a c .  

- 

P r o p r a n  mrdse t  
S :houosnCs 

190 

5.105 

670 

5.750 

l.9SO 

1.260 

632 

76 

11.477 

- 

Relevdnt P r o s r a r  Irrsl 

Resource D o r e l o p ~ e a t  
S t u d i e s  

Stream Caqinq 

Lake LC' f Vast8 Water 
X a n a ~ ;  -xc Study 

blood P l a i n  Xnfor r rc ion  
P e p ~ r t s  

Coztheaqtern U.S. Water 
StuCy 

Pouer Supply and 
Scbcduling - 

s a c t r  ~ c a . i t y  x a n a ~ e -  
n e a t  

Flood L ~ S S  aeGuction 

Yat r r  Qua:Lty Technica l  
Ass i s tance  r e d  t l a f ln ing  

I ~ ~ t i u t r a  .qua: 

1 

P r h r a a t  

3 

2 

4 

S 

3 

9 

3 

3 

6 

' CaQabil:ty 
f i t . T h i s P r o p r a o ,  
$ thozs,andt .  1 9 7 3  

(32 - 94) ; 

(1000 - 1200) 

{ti:: - 30001 

(60 - 900) 

(108) 

(30 - S4)  

(24 - 60) 

(300 - 710) 



I Table 1 Suarary o i  Potent ia l  Benefits t o  redera1 Agencies froa an ERS S a t e l l i t .  System (con't) I 

I Wotc: Figures in parcnt1,r.ses are oldcr-of-magnitude r.stit;latcs which are not supported 
by In-dop01 case studLec. I 
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I ? a b l e  2 :  Xag . l r tc&rs  an$ Types of  Poten t121  B e n e f r t r  o f  a n  tRS S a t e l l i t e  Sys tem by 
h+2sourGG >!anaj.lmrrrt F u a c t i d n - I n l a n d  'rlacer Rcsourcos  

I 

3.3.1 E o n i t o r  c h a a g a s  i n  f r e e  
w a t e r  a z e a s  I 

3.3.2 R o n f t o r  c h r n p c s  i n  snow, 
i c c  and  g l a c i e r s  I 

I 

Rcsource  Xanagenca t  F u n c t i o n  

3.1 Ca-tograpby.  i h e n a t i c  Haps and 
V i s r a l  D i s p l a y s  

3.1.1 Hap a n d  s u r v e y  ircc w a t e r  . 
a r e a s  

3.1.2 Xap anZ s u t v c y  snow. i c e  
anC g l a c i e r s  , 

3.1.4 Hap u a t e r s h c d  a r c a s  

3.1.5 Ka? v a t e r  p o l l u t i o n  

3.1.6 n a p  p o t c e t i a l  w a t e r  
i m ? o u n d ~ c n t  a r e a s  

3.1 S t a t i s t i c a l  S c r v r c c s  

3.2.: P r c d i c t  f r e s h  w a t e r  
s u p p l i e s  L f l o o d s  

3.2.2 I n v a i ~ t o r y  f r c s ! ~  w a t e r  

I 
s u p p i l c s  L snow c o v c r  

3.2.3 Cathcr i n f o r a a t i a n  f o r  

I h y d r a l o g i t a l  a o Z c l s  

1 3.2.C I n s p c c t  w a t e r  i ~ p o u n d c e s t  
arcas 

i 
3.3.4 Xo:.itor e v r a o - t r i a s p i r a t f o a i  

rsi: c o i o t u r e  C d r a i n a g e  
pJttc:-ls I 

3.3.5 X o n i t o x  c y c l i c a l  p o l l ~ t i o n  
p a S . t c r n s  i 

I 
I 3.2.' a - a f t o r  s r : e ~ =  s a l i a i z y  

L p o l l u t f n n  i 
1 3.2.6 X o n i t o r  t b c r r s l  p o l l u t i o n  

i o f  f r e c  u a t e r  

3.2 C a l e n d a r s  

B c n a f i t s .  

sqaal  
C a p a b i l i t y  

(1.5-3.0) 

- 2  
( -4- -9)  

. .OC 
2 0 3 . 9  

(-2-.5) 

1 5 - 3 4 )  

. ..3 
(2-0-5.6)  

- 2  
(2.1-4.2) 

2  

(2-7-5.0)  

(1.5-3.0) 

1 3.2.2 NJnagc w a t c r  i q m c n d n c n t  

I sys:cas-for  f l ~ o d  c o a t r o l  

I 3.4.3 Kanaje  w a t c r  :.n?ax:Caoat . 
1 eujbply i.6-1.4) 

(-5-1-2) 

(-3-.8) 

5 8 r i l i o r . s  (1973) 

/ i 
Z o t c ;  F i S u t c r  i n  pa:er.:hes arc  o r d e r - - o f - a a g n i t u C .  

s u g ~ o r r e d  b y  i c - e c p t h  c a s e  s=cdirs. 

Xncrrased  
C a p a b i l i t y  

(1-5-3.0) 

-2 
( -4- -9)  

.04 
.(2.0-3.9) 

(.1-.4)- 

(1.5-3.4) 

: loate.  wkich a r e  n o t  I 

Yew 
C a p a b i l i t y  

(-4-1.0) 

t . b . 6 )  

S o u r e c  r ECOI. Inc. ( T a b l e  2  e o n t l n u a d  o n  p. 1-16) 

.3 

(2.0-4.6)' 

- 2  
(2.1-4.2) 

- 2  
(2.3-4.4) 

(1.5-3.0) I 

i 
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Table 2;  Nagnitudft raa Types of POt4tCial Sei.ef&ta of aa ERS Satellira Systsm 
by Resourca~ Xanason+r.t 

, 

Resource Nanapement Function 

3.4.4 Uanage water .i;lpoundment 
systeas-for agricultcrrl 
water supply 

3.4.5 Yanaqr water iz>u~cdaent 
systeas-far rezreatioarl 
puzpt,..' 

3.4.6 r::na.;.. water ia?c.;ndnent 
sy xcrns-for nzvrgatioo 
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1 . 6  C a r t o g r a p h y ,  The ina t i c  -- Maps and  V i s u a l  D i s p l a y s  

The s i x  w a t e r  management f u n c t i o n s  d e t a i l e d  u n d e r  t h i s  
h e a d i n g  i n c l u d e  mapp ing  a n d  s u r v e y i n g  o f  f r e e  w a t e r  a r e a s ,  
snow and  i c e ,  g r o u n d  w a t e r ,  w a t e r s h e d  a r e a s ,  w a t e r  p o l l u t i o n  
a n d  p o t e n t i a l  w a t e r  impoundment  a r e a s .  Mapping a n d  s u r v e y i n g  
a r e  e s s e n t i a l l y  s t a t i c  o p e r a t i o n s  w h i c h  p r o v i d e  v a l u a b l e  i n -  
f o r m a t i o n  o n  t h e  l o c a t i o n ,  c o n d i t i o n  a n d  s t a t e  o f  w a t e r  r e -  
s o u r c e s  a t  a p a r t i c u l a r  t i m e .  Of c o u r s e ,  as  w a t e r  moves 
t h r o u g h  t h e  h y d r o l o g i c a l  c y c l e  t h r o u g h  e v a p o r a t i o n ,  p r e c i p i t a -  
t i o n ,  f r e e z i n g  a n d  d r a i n a g e ,  i t s  l o c a t i o n  a n d  c o n d i t i o n  w i l l  
c h a n g e .  T h i s  a r e a ,  t h e r e f o r e ,  i s  p r i m a r i l y  u s e f u l  as  a n  i n p u t  
i n t o  f u n c t i o n s  s u c h  a s  m o n i t o r i n g  f o r  w h i c h  i t  p r o v i d e s  t h e  
b a s e - l i n e  d a t a .  

An e s t i m a t e  o f  t h e  e q u a l  c a p a b i l i t y  a n d  t h e  i n c r e a s e d  
c a p a b i l i t y  b e n e f i t  i n  t h i s  a r e a  c a n  r e l y  o n  t h e  s t a n d a r d  
m o d e l s  d i s c u s s e d  i n  t h e  ma in  r e p o r t  f o r  m e a s u r i n g  t h e s e  b e n e -  
f i t s .  To d e t e r m i n e  e q u a l  c a p a b i l i t y ,  a n  e s t i m a t e  o f  t h e  
c u r r e n t  a n d  p r o j e c t e d  r e q u i r e m e n t s  i n  t h e  a b s e n c e  o f  new 
t e c h n o l o g y  f o r  maps c n d  s u r v e y s  i n  t e r m s  o f  c u r r e n t  q u a l i t y ,  
t e c h n i c a l  c h a r a c t e r i s t i c s ,  a n d  f r e q u e n c y  o f  cove rac j e  i s  n e c e s -  
s a r y .  G iven  t h e s e  c u r r e n t  a n d  p r o j e c t e d  r e q u i r e m e n t s ,  e s t i -  
m a t e s  o f  t h e  t o t a l  a n d  i n c r e m e n t a l  c o s t  o f  m e e t i n g  t h e s e  
r e q u i r e m e n t s  a r e  n e e d e d .  Once b e n e f i t  r e s u l t s  a r e  o b t a i n e d  
f o r  t h e  e q u a l  c a p a b i l i t y  c a s e ,  i t  i s  a s t r a i g h t f o r w a r d  p r o c e -  
d u r e  t o  d e t e r m i n e  t h e  b e n e f i t  i n  t h e  i n c r e a s e d  c a p a b i l i t y  o r  
e q u a l  b u d g e t  approac.3. 

The p o t e n t i a l  for  s a t e l l i t e  mapp ing  a n d  s u r v e y i n g  
o f f e r s  new p o s s i b i l i t i e s .  L o c a t i o n  o f  w a t e r  r e s o u r c e s  o r  
p o t e n t i a l  w a t e r  impoundment  a r e a s  i n  r e m o t e  r e g i o n s  i s  f e a -  
s i b l e  u s i n g  s a t e l l i t e  i m a g e r y  a n d  o f t e n  p r o v e s  t o  b e  l e s s  
e x p e n s i v e  t h a n  c o n v e n t i o n a l  m e t h o d s .  Map a n d  s u r v e y  i n f o r m a -  
t i o n  o n  w a t e r  r e s o u r c e s  i s  u s e d  b y  F e d e r a l ,  S t a t e  a n d  L o c a l  
o f f i c i a l s  a s  i n p u t s  t o  m o n i t o r i n g  s y s t e m s  a s  w e l l  a s  f o r  p u r -  
p o s e s  o f  l a n d - u s e  p l a n n i n g  i n  f l o o d  p l a i n  a r e a s ,  l o c a t i n g  new 
s o u r c e s  o f  w a t e r  s u p p l y  a n d  a r e a s  o f  r e c r e a t i o n a l  p o t e n t i a l ,  
a n d  i n  l e g i s l a t i o n  o r  a d j u d i c a t i o n  r e l a t i n g  t o  b o u n d a r i e s ,  
w a t e r  r i g h t s  a n d  w a t e r  u s e .  

The F e d e r a l  a g e n c i e s  w h i c h  c o l l e c t  o r  u s e  mapp ing  a n d  
s u r v e y i n g  i n f o r m a t i o n  o n  i n l a n d  w a t e r  r e s o u r c e s  a n d  t h e i r  
s t a t u t o r y  a u t h o r i t y  are d e t a i l e d  u n d e r  e a c h  RMF h e a d i n g .  The  
p r i n c i p a l  F e d e r d l  a g e n c i e s  i n v o l v e d  a r e  t h e  S o i l  C o n s e r v a t i o n  
S e r v i c e  o f  U S D A ,  v a r i o u s  b u r e a u s  w i t h i n  t h e  D e p a r t m e n t  o f  t h e  
I n t e r i o r  a n d  t h e  Army C o r p s  o f  E n g i n e e r s  ( c i v i l ) .  



Since State governments are responsible for water 
rights and water use within their boundaries, there is a need 
at State and local levels for information on lake perimeters, 
river courses and unauthorized or accidental water diversions. 
Individual State governments also cooperate with the Federal 
government and other states in flood plain management, land- 
use planning, snow surveys and river basin management. 

The principal investigators studying the application 
of ERTS to this function are detailed under each RMF and 
additional information on their results and progress is con- 
tained in Appendix E. Generally, they have found that ERTS 
imagery is extremely useful in mapping and surveying inland 
water resources. The advantages of remote sensing result from 
the ability to see features that would not otherwise be ob- 
served and the ability to cover a large geographic region. 

Considerable economic benefits could result from the 
use of ERS imagery for this function. Large areas can be 
mapped and surveyed at a low incremental cost. This is 
particuiarly true for geographically remote or inaccessible 
areas. One major source of beaefits results from lowered 
property damage during floods. Using ERS imagery it is 
possible to delineate flood p l h ~ n s  and areas of potential 
flooding. The Army Corps of Engineers and other Federal 
agencies collect this kind of information in order to assist 
local ofiicials in planning land-use. In many instances, 
simply avoiding construction in a flood plain area will eli- 
minate the need to construct dams and water retainers to pro- 
tect constructions from flood damage. Presently, large 
amounts are spent gathering mapping and surveyins information 
Benefits will arise from using ERS data in that the same infor- 
mation can be obtained at less cost. In addition, information 
on remote areas which cannot be obtained with conventional 
methods will become available with an ERS and contribute to an 
improvement in decision making. This improvement will also 
give rise to economic benefits. Further details on the 
economic capabilities and benefits of ERS are contained under 
each RMF. 

Table 3 summarizes potential equal capability benefits 
for remote sensing applied to cartography, thematic maps and 
visual displays by benefiting agency. 
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S t a t i s t i c a l  S e r v i c e s  -- 
S i x  RMF's a r e  d e t a i l e d  u n d e r  t h i s  h e a d i n g .  S t a t i s t i c a l  

i n f o r m a t i o n  i s  u s e d  i n  f l o o d  p r e d i c t i o n ,  w a t e r  s u p p l y  i n v e n -  
t o r i e s ,  i n s p e c t i o n  o f  w a t e r  impoundment a r e a s  a n d  m o n i t o r i n g  
s a l i n i t y  a n d  p o l l u t i o n  o f  s t r e a m s  a n d  f r e e  w a t e r .  The v a l u e  o f  
s t a t i s t i c a l  i n p u t s  f o r  w a t e r  r e s o u r c e  management a n d  d e c i s i o n -  
making  i n c r e a s e s  g r e a t l y  as  t h e  s t a t i s t i c a l  d a t a  become more 
c o m p r e h e n s i v e  and  c u r r e n t .  

Much e f f o r t  a t  a l l  l e v e l s  o f  g o v e r n m e n t  i s  d e v o t e d  t o  
t h e  c o l l e c t i o n  and  c o m p i l a t i o n  o f  b a s i c  h y d r o l o g i c  ' d a t a .  
D e t a i l s  o n  F e d e r a l  and  n o n - F e d e r a l  d a t a  c o l l e c t i o n  a c t i v i t i e s  
are i n c l u d e d  u n d e r  e a c h  RMF h e a d i n g .  I n  a d d i t i o n  t o  USDA, USDI 
and  t h e  Army C o r p s  o f  E n g i n e e r s ,  s u c h  F e d e r a l  a g e n c i e s  as HEW, 
H U D  and  EPA are  i n v o l v e d  i n  d a t a  c o l l e c t i o n .  Many o f  t h e s e  
a g e n c i e s  h a v e  s c i e n t i f i c  r e s e a r c h  p r o g r a m s  wh ich  a i m  aC m o d e l i n g  
r e l a t i o n s h i p s  b e t w e e n  v a r i o u s  h y d r o l o g i c  phenomena.  F o r  e x a m p l e ,  
t h e  B u r e a u  o f  R e c l a m a t i o n  f i n a n c e s  r e s e a r c h  s t u d i e s  o n  t h e o r e t i c a l  
p r o b l e m s  s u c h  as  t h e  d e t e r m i n a t i o n  o f  u n d e r g r o u n d  w a t e r  movements.  
T h e s e  m o d e l s  a r e  u s e d  i n  s e t t i n g  s t a n d a r d s  a n d  p r o c e d u r e s  i n  a 
v a r i e t y  o f  water r e s o u r c e  management  p r o g r a m s  as  w e l l  a s  f o r  
p o l i c y  f o r m u l a t i o n .  I n  o r d e r  t o  t e s t  t h e o r e t i c a l  r e s u l t s ,  
a c c u r a t e  s t a t i s t i c a l  i n f o r m a t i o n  i s  n e e d e d .  I f  t h e  t h e o r q t i c a l  
r e s u l t s  a p p e a r  t o  b e  u s e f u l ,  a p p l i c a t i o n  o f  t h e  model  t3 r e a l -  
w o r l d  p r o b l e m s  i s  o n l y  b e n e f i c i a l  t o  t h e  e x t e n t  t h a t  t i m e l y ,  
r e l i a b l e  d a t a  a r e  a v a i l a b l e .  

Most S t a t e  g o v e r n m e n t s  c o o p e r a t e  w i t h  F e d e r a l  a g e n c i e s  
i n  t h e  c o l l e c t i o n  o f  h y d r o l o g i c  d a t a .  I n  t h e  W e s t e r n  s t a t e s ,  
snow c o v e r  i n v e n t o r i e s  a r e  u s e d  i n  f o r e c a s t i n g  r u n - o f f  w h i c h ,  
i n  t u r n ,  i s  a  p r i n c i p l e  i n p u t  i n t o  r e s e r v o i r  draw-down d e c i s i o n s .  
F u r t h e r  d e t a i l s  on  S t a t e  a n d  L o c a l  a c t i v i t i e s  i n  t h e  a r e a  o f  d a t a  
c o l l e c t i o n  a r e  i n c l u d e d  u n d e r  e a c h  RMF.  

The p r i n c i p a l  i n v e s t i g a t o r s  s t u d y i n g  t h e  a p p l i c a b i l i t y  o f  
r e m o t e  s e n s i n g  t o  t h e  a r e a  o f  d a t a  c o l l e c t i o n  a re  l i s t e d  u n d e r  
e a c h  RMF a n d  i n  Append ix  G .  Some o f  t h e  p r o g r e s s  r e p o r t s  i n d i c a t e  
t h a t  ERTS i m a g e r y  i s  o p e n i n g  new d i m e n s i o n s  i n  m e a s u r i n g  snow 
c o v e r  and  p r o v i d i n g  d a t a  f o r  r u n - s f f  f o r e c a s t i n g  m o d e l s .  ERTS 
i m a g e r y  i s  a l s o  p r o v i n g  u s e f u l  i n  d a t a  c o l l e c t i o n  o n  p o l l u t i o n  
a n d  p a r t i c u l a r l y  f o r  t h e  t h e o r e t i c a l  s t u d y  o f  l a k e  s e d i m e n t a t i o n .  

The v a l u e  o f  r e r ~ t e  s e n s i n g  i n  t h e  a r e  o f  d a t a  
c o l l e c t i o n  r e s t s  w i t h  t h e  f r e q u e n t  c o v e r a g e  o f  l a r g e  a r e a s .  
E y d r o l o g i c  d a t a  a r e  n e e d e d  f o r  d e c i s i o n s  o n  power  g e n e r a t i o n ,  
i r r i g a t i o n ,  f l o o d  p r e v e n t i o n  and  f r e s h - w a t e r  s u p p l y .  The 
f r e q u e n t  s y n o p t i c  c o v e r a g e  and  s h o r t  l e a d  t i m e s  p r o v i d e d  by 
r e m o t e  s e n s i n g  make p o s s i b l e  s i g n i f i c a n t  i m p r o v e m e n t s  i n  r e a l -  
t i m e  h y d r o l o g i c  m o d e l s .  I n  a d d i t i o n ,  r e m o t e  d a t a  c o l l e c t i o n  



s y s t e m s  u s i n g  s a t e l l i t e  r e l a y  a l l o w  g e o g r a p h i c a l l y  
r e m o t e  a r e a s  t o  b e  m o n i t o r e d  more f r e q u e n t l y  a n d  more  e f f i -  
c i e n t l y .  T h e r e  c o u l d  be s u b s t a n t i a l  b e n e f i t s  f r o m  t h e  u s e  of  
a n  ERS i n  d a t a  c o l l e c t i o n ,  s i n c e  a g r e a t e r  vo lume  o f  S t a t i s t i c a l  
i n f o r m a t i o n  c o v e r i n g  c o n v e n t i o n a l  a n d  g e o g r a p h i c a l l y  r e m o t e  
a r e a s  o n  a n e a r  r e a l - t i m e  b a s i s  c o u l d  b e  o b t a i n e d .  For e x a m p l e ,  
a  small  improvemen t  i n  r u n - o f f  f o r e c a s t i n g  r e s u l t i n g  f rom b e t -  
t e r  s t a t i s t i c a l  i n p u t s ,  wou ld  l e a d  t o  a v e r y  l a r g e  i n c r e a s e  i n  
b e n e f i t s  r e s u l t i n g  f r o m  i m p r o v e d  r e s e r v o i r  management  d e c i s i o n s .  

F u r t h e r  d e t a i l s  on t h e  e c o n o m i c  c a p a b i l i t i e s  a n d  b e n e -  
f i t s  o f  r e m o t e  s e n s i n g  i n  t h e  a r e a  o f  s t a t i s t i c a l  d a t a  c o l l e c t -  
i o n  a r e  i n c l u d e d  u n d e r  e a c h  RMF. T a b l e  4 s u m m a r i z e s  p o t e n t i a l  
e q u a l  c a p a b i l i t y  b e n e f i t s ,  d u e  t o  r e m o t e  s e n s i n g  a p p l i e d  t o  
s t a t i s t i c a l  s e r v i c e s ,  by b e n e f i t i n g  a g e n c y .  

. 

I 

Ta:le 5 -  S u z s a r y  of p o t e n t i a l  E q ~ a l  C a p a b i l i t y  B e n e f i t s  t o  F e d e r a l  Agencies  f-om 
R e s o t e  

Government 
Agency 

Army Corps  o f  
E n g i n r c r s  

B o n n e v i l l e  Power 
A d m i n i s t r a t i o n  

Del.sware R i v e r  
Bas in  Commission 

E n v i r o n m e n t a l  
Protection Agency 

S e r v i c e s  

: FY ~ r o ~ r z . r . s (  
B u t g e t  c h o u s a n d s l  

670 

5,750 

5.105 

100 

r ,  260 

632 

7 6 

1 4 , 9 5 1  

1 1 , 4 5 0  

1 8 , 3 9 1  

5,274 

40,000 

11 ,477  

Sana ing  Ap?l led  t o  S t a t i s t i s a l  

Program I t e m  

Lake E r i e  Waste Water  
Manaycmcnt S t u d y  

Flood P l a i n  I n f o r m a t i o n  
P.eyorts  

S t r e a m  Gaging 

G e n e r a l  M y d r o l o g i c a l  
S t u d i e s  

Power Sunply  and 
Schcclul ing 

Water Q u a l i t y  
Management 

Flood Loss  Reduct ion  

Water Q u a l i t !  Muni- 
c i p a l  Source tnn t ro l  

Watcr Q u a l i t y  
Enforcement 

Rcscarch  and Develop- 
ncnt on Proccsscs and 
Effects  

Abatement and Control: 
Water Quali ty Ambient 
Trend blonitoring 

Abatement and Control: 
Water Quality Control 
Agency Support 

Water Quality Technical 
Assistar~ce and Ylannittq 

E' t inJred 
C a p a b i l i t y  Bene- 
L i t ,  S t h o u s a n d s  : 

(1973) 

5  0  
(140 - 600)  

(500 - 600)  

( 1 2 )  

(10 - 1 8 )  

(8  - 20) 

(90 - 180)  

(250 - 500) 

(100 - 200) 

(30 - 120)  

(100 - 440) 

(100 - 260) 



I Note: Figures in p~rcnthcscs arc order-of-msqnitudc estimates which a r e  not 
srpportcfl by in-depth rasc studies. I 

Tabla 4 1  Summary of Potnatial Equal capability ~ e n e f i t s  to Federal Agencies from 
Rcmote Sensing Applied to Statistical Setvices (con't) 

I Source: ECON, Inc. I 

- 
Eatirna ted Equal 

Capability gene- 
fit, this RI:F 
khousands (1973) ,I 

(2 - 6) 
(4 

(20) 

(40 - 50) 

Program Rudgct 
( 5  in thousands) 

126 

425 

718 

Government 
Agency 

busquchanna Rivcr 
Basin Commisslor~ 

TennCssec Valley 
Authority 

I I Watcr Control Operations I 1,370 

--- - 
Relevant Program Iten 

Appraisal of Ilea- 
surcs to'r-dulcc 
future flood darn<~gc 

Flood Control 
Operations 

Reyional Wlter Quality 
Manaqonmt: Water 
Quality Inventory 

u.s. Dept. o f  
Aqriculturc, 
Forest Service 

U.S. OcpL. o f  
~ g r i c u l  turc, 
Soil Conservation 
Services 

U.S. Dcpt. of 
Interior, Burcau 
of Land Manageme:rt 

U. S. Dept. of 
Interior, Burcau 
o f  Reclamation 

U.S. G e o l o y i c ~ l  
Survey 

TOTALS 

C 

soil and Water 
Science for 
Hanagement Report 8,900 

Water Pollution 
Abatemcnt 

16,733 (90 - 160) 
Technical Prograrxning . 
Installation Services 6 6 0  
and Snow Surveys 165,713 

River Basin Surveys 
and Investigation 15,511 

Soil a . ~ d  Walcrshed 
Conservation 

16,565 

Regional Planning' 
Service 

1 , 282 ( 9 0  - 270) 
Watcr Rosourccs 
Xnvcstigaticno 86,080 (b.000 - 12,000) 

710 
(9,166 - 18.800) 



F i v e  RMF's a r e  d e t a i l e d  u n d e r  t h i s  h e a d i n g .  They i n c l u d e  
m o n i t o r i n g  o f  f r e e  w a t e r  a r e a s ,  snow and i c e ,  g round  w a t e r ,  e v a -  
p o r a t i o n ,  s a i l  m a i s t u r e  and  d r a i n a g e ,  and c y c l i c a l  p o l l u t i a n  
p a t t e r n s .  M o n i t o r i n g  i s  c l c s e l y  r e l a t e d  t o  s t a t i s t i c a l  d a t a  
c o l l e c t i o n  and mappi.,~g and s u r v e y i n g .  These  t h r e e  a r e a s  make up  
t h e  b a s i c  h y d r o l o g i c  d a t a  needed b y  p l a n n e r s ,  p o l i c y  makers  and  
w a t e r  r e s o u r c e s  managers .  Remote s e n s i n g  i s  p a r t i c u l a r l y  u s e f u l  
f o r  t h e  m o n i t o r i n g  f u n c t i o n .  

F e d e r a l  and n o n - F e d e r a l  a c t i v i t i e s  a r e  d e t a i l e d  u n d e r  
e a c h  RMF. I n  t h e  f u t u r e ,  more and more F e d e r a l ,  S t a t e  and  l o c a l  
a c t i v i t i e s  w i l l  have  t o  b e  d e v o t e d  t o  m o n i t o r i n g  o f  s t r e a m s  a n d  
l a k e s  f o r  p u r p o s e s  o f  p o l l u t i o n  c o n t r o l .  T h i s  is  p a r t i c u l a r l y  
t r u e  o f  s t r e a m s  and r i v e r s  which c r o s s  s t a t e  b o u n d a r i e s .  Re- 
m e i v i n g  s t a n d a r d s  have  been  e s t a b l i s h e d  by a l l  s t a t e s  i n  com- 
p l i a n c e  w i t h  F e d e r a l  l e g i s l a t i o n  and  E P 3  d i r e c t i o n s .  Ambient 
p o l l u t i o n  must  b e  m o n i t o r e d  by s t a t e s  t o  a s s u r e  t h a t  w a t e r s  
d e l i v e r e d  t o  n e i g h b o r i n g  s t a t e s  w i l l  meet  t h e  s t a n d a r d s .  T'lis 
f u n c t i o n  i s  l a r g e l y  a  r e s p o n s i b i l i t y  o f  s t a t e  a n d  l o c a l  e n v i r o n -  
m e n t a l  a g e n c i e s .  

One o f  t h e  r e c u r r i n g  a c t i v i t i e s  o f  F e d e r a l  a g e n c i e s  i n  
c o o p e r a t i o n  w i t h  S t a t e  a g e n c i e s  i s  t h e  m o n i t o r i n g  o f  c h a n g e s  
i n  snow c o v e r .  A s  w i q - t e r  p r o g r e s s e s ,  i t  i s  e s s e n t i a l  t o  know 
how much snow i s  b e i n g  added  t o  t h e  snow pack s i n c e  t h i s  w i l l  
d e t e r m i n e  t h e  s p r i n g  r u n o f f  f o r e c a s t s  u s e d  i n  r e s e r v o i r  manage- 
ment.  I t  i s  a l s o  n e c e s s a r y  t o  m o n i t o r  g round  w a t e r  and c h a n g e s  
i n  f r e e  w a t e r  i n  o r d e r  t o  p r e d i c t  w a t e r  s u p p l y .  Advance w a r n i n g s  
o f  w a t e r  s h o r t a g e s  a l l o w  t h e  a u t h o r i t i e !  t o  t r a n s f e r  o r  d i v e r t  
w a t e r  and make o t h e r  c o n t i n g e n c y  d e c i s i o n s  a f f e c t i n g  w a t e r  s u p p l y .  

A s  w i t h  s t a t i s t i c a l  s e r v i c e s ,  t h e  p r i n c i p a l  a d v a n t a g e  o f  
renbote s e n s i n g  i n  m o n i t o r i n g  w a t e r  r e s o u r c e s  i s  t h e  u r e a t e r  
f r e q u e n c y  o f  u p b a t e .  I n  r emote  a r e a s ,  s a t e l l i t e  d a t a  r e l a y  
o f  i n f o r m a t i o n  c o l l e c t e d  from ground  m o n i t o r s  p r o v i d e s  t h e  pos-  
s i b i l i t y  f o r  more f r e q u e n t  c o v e r a g e  t h a n  i s  p r e s e n t l y  p r a c t i c a -  
b l e  w i t h  c o n v e n t i o n a l  me thods .  Remote s e n s i n g  a l s o  a l l o w s  
o b s e r v a t i o n  and m o n i t o r i n g  o f  f e a t u r e s  which would n o t  o t h e r w i s e  
b e  o b s e r v e d .  

The p r i n c i p a l  i n v e s t i g a t o r s  s t u d y i n g  t h e  a p p l i c a b i l i t y  
1 -  r emote  s e n s i n g  t o  w a t e r  r e s o u r c e  m o n i t o r i n g  a r e  l i s t e d  u n d e r  
RtlF and i n  Appendix c;. P r o g r e s s  r e p o r t s  r e c e i v e d  seem t o  
i n d i c a t e  t h a t  r e m o t e  s e n s i n g  c o u l d  b e  e x t r e m e l y  u s e f u l  i n  map- 
p i n g  and m o n i t o r i n g  w a t e r  p o l l u t i o n  a s  w e l l  a s  p r o v i d i n g  f r e -  
q u e n t  and a c c u r a t e  u p d a t e s  on i m p o r t a n t  c h a n g e s  i n  snow c o v e r ,  
l a k e  i c e ,  d r a i n a g e  p a t t e r n s ,  s e d i m e n t a t i o n  and e r o s i o n ,  and  
t h e  h y d r o l o g i c  c o n d i t i o n s  o f  w a t e r s h e d s .  



Furt.hcr details on economic capabilities and benefits of 
remote sensing for monitoring purposes are included in the dis-- 
cussion under each  RMF. Table 5 sumlnarizes potential equal cap- 
ability b e n e f i i t s ,  duc to remote sensing applied to establishing 
hydrological calendars, by benefiting agency. 

. 
Table 5: Summary of Potential Equal Capability Benefits to Federal 

Agencies from Remote Sensing Applied to Establish 

Government 
Agency 

v 

~onneville Pcwer 
Administration 

Environmental 
Protection 
Agency 

Tennessee Valloy 
Authority 

U.S. Dept. of 
Agriculture, 
Forest Service 

U.S. Dept. of 
Agriculture , 
Soil Conserva- 
tion Service 

U.S. Dept. of 
Interior, Bureau 
of Reclamation 

TOTALS 

Note: Figures 
not supported by in-depth case studies. 

Source: CCON, Inc. 

PY 75 Program 
Badgot, 
$' thoosaads 

1,260 

18,391 

5,274 

40,000 

Hydrological Calendars 

Relevant Program Item 

Power Supply and 
Scheduling 

Research and Dcveiopment . 
on Processes and 
Effects 

Abatement and Zontrol: 
Water Quality Ambient 
Trend Monitoring 

Abatement and Control: 
Water Quality Control 
Agency Support 

Water Quality TechJcal 
Assistrnce and 
Planning 

Regional Watar Quality 
Managelent: Water 
Quality Inventory 

Water Pollutian 
Abatement 

River Basin Surveys 
and Investigations 

Technical Programming, 
Installation Services 
and Snow Surveys 

Regional Planning Service 

in parenthese. are 

Estimated Equal 
Capability Base- 
fit This Program, 
$ thousands (1973) 

I 

(12) 

(50 - 100) 

(15 - 60) 

(SO - 220) 

11,477 I (50 - 130) 

718 

16,733 

15,561 . 

165,713 

1,282 

. I , , ,, 

(45 - 80) 

(480) 

440 
(680 - 1800) 
(30 - 90) 

440 
(1,422 - 2,962) 

order-of-magnitude estimates which are 



1 . 9  A l l o c a t i o n  

T h i s  a r e a  c o n c e r n s  t h e  management  o f  water impoundment  
s y s t e m s  f o r  a v a r i e t y  o f  p u r p o s e s ,  i n c l u d i n g  power  g e n e r a t i o n ,  
f l o o d  c o n t r o l ,  u r b a n  w a t e r  s u p p l y ,  c o m m e r c i a l  a n d  a g r i c u l t u r a l  
w a t e r  s u p p l y ,  r e c r e a t i o n  a n d  n a v i g a t i o n .  I t  a l s o  i n v o l v e s  
p l a n n i n g  c h a n g e s  i n  d r a i n a g e  a n d  water impoundment  s y s t e m s .  
P r i m a r i l y ,  t h e  w a t e r  impoundment s y s t e m s  s u b j e c t  t o  management  
a n d  t h e r e f o r e  r e l e v a n t  t o  t h i s  r e s o u r c e  management  area a r e  
r e s e r v o i r s ,  However, some management  f u n c t i o n s  e x i s t  f o r  
n a t u r a l  l a k e s  a n d  w a t e r  impoundment s y s t e m s  as w e l l  as  f o r  t h e  
a r e a s  s u r r o u n d i n g  b o d i e s  o f  w a t e r .  I n f l u e n c e  o n  l a k e  l e v e l s ,  
l a k e  s e d i m e n t a t i o n  a n d  w a t e r s h e d  p r e s e r v a t i o n  c a n  b e  e x e r c i s e d  
t h r o u g h  p l a n n e d  c h a n g e s  i n  d r a i n a g e  p a t t e r n s  a n d  e r o s i o n  
c o n t r o l .  T h i s  i s  t r u e  w h e t h e r  t h e  l a k e  b e  man-made or n a t u r a l .  

The g r e a t e s t  p o t e n t i a l  f o r  i n c r e a s e d  b e n e f i t s  a r i s e s  
f rom improved  r e s e r v o i r  management .  T h i s  f u n c t i o n  i s  a " f i n a l  
p r o d u c t "  o f  w a t e r  management .  The  f u n c t i o n s  o f  m a p p i n g ,  
i n v e n t o r y i n g  a n d  m o n i t o r i n g  ( 3 . 1 ,  3.2,3.3) a l l  c o n t r i b u t e  t o  
f o r e c a s t s  o f  r u n o f f  a n d  f u t u r e  w a t e r  s u p p l i e s  i n  w a t e r s h e d  areas. 
T h e s e  f o r e c a s t s  a l l o w  r e s e r v o i r  m a n a g e r s  t o  make r e a s o n a b l e  
d e c i s i c n s  c o n c e r n i n g  t h e  amount  o f  w a t e r  s t o r a g e  s p a c e  t o  r e s e r v e  
i n  c o n t r o l l i n g  f l o o d s  a n d  t h e  amount  o f  h y d r o e l e c t r i c  power  t o  
p r o d u c e .  A n o t h e z  management d e c i s i o n  i n v o l v e s  t h e  a l l o c a t i o n  o f  
s t o r a g e  s p a c e  t o  loca l  a g e n c i e s  c o n - e r n e d  w i t h  m u n i c i p a l ,  
i n d u s t r i a l ,  c o m m e r c i a l  o r  a g r i c u l t u r a l  water s u p p l y .  T h e s e  
a g e n c i e s  c a n  f r e q u e n t l y  " r e n t "  s t o r a g e  s p a c e  i n  F e d e r a l l y  owned 
r e s e r v o i r s .  R e s e r v o i r  m a n a g e r s  f r e q u e n t l y  m u s t  make d e c i s i o n s  
c o n c e r n i n g  c r a n s f e r  o r  d i v e r s i o n  o f  w a t e r  t o  o t h e r  impoundment  
s y s t e m s  d e p e n d i n g  o n  r e l a t i v e  w a t e r  s u p p l i e s  i n  d i f f e r e n t  a r e a s .  

The ~ e d e ' r a l  g o v e r n n e n t  h a s  b u i l t -  l a r g e  n u m b e r s  o f  reser- 
v o i r s .  T h e s e  r e s e r v o i r s  may b e  b u i l t  f o r  o n e  p u r p o s e ,  s u c h  a s  
f l o o d  c o n t r o l ,  o r  t h e y  may b e  m u l t i - p u r p o s e .  M o s t  o f  t h e s e  
c o n s t r u c t i o n s  h a v e  b e e n  b b l i l t  b y  t h e  Army C o r p s  o r  s n g i n e e r s ,  
a l t h o u g h  t h e  S o i l  C o n s e r v a t i o n  S e r v i c e  owns a n d  manages  some. 
S t a t e  a n d  C i t y  g o v e r n m e n t s  o f t e n  own or manage r e s e r v o i r s  
d e s i g n e d  t o  a s s u r e  w a t e r  s u p p l y .  F u r t h e r  d e t a i l s  o n  F e d e r a l  a n d  
n o n - F e d e r a l  a c t i v i t i e s  i n  t h i s  area a r e  i n c l u d e d  u n d e r  e a c h  RMF. 

The p r i n c i p a l  i n v e s t i g a t o r s  s t u d y i n g  t h e  a p p l i c a b i l i t y  
o f  ERTS t o  t h e  a l l o c a t i o n  f u n c t i o n  a r e  l i s t e d  u n d e r  e a c h  RMF 
a c d  i n  Appendix  G .  G e n e r a l l y ,  ERTS c a p a b i l i t i e s  seem t o  be 
more r e l e v a n t  f o r  o t h e r  r e s o u r c e  management  f u n c t i o n s  w h i c h  
s e r v c  a s  i n p u t s  f o r  w a t e r  impoundment  s y s t e m  management .  Accu- 
r a t e  f o r e c a s t s  o f  f u t u r e  water s u p p l y  a n d  r u n o f f  a r e  n e c e s s a r y  
f o r  e f f i c i e n t  r e s e r v c i r  management .  The  a c c u r a c y  o f  t h e s e  
f o r e c a s t s  d e p e n d s  on t h e  f r e q u e n c y  a n d  c o m p r e h e n s i v e n e s s  o f  
m o n i t o r i n g  an ,  . u r v e y i n g  r e l e v a n t  h y d r o l i c  c o n d i t i o n s .  A sp 'ace-  



based ERS system appears to be partieulaxly beneficial ir. 
enhancing accuracy at a low incremental cost. 

Discounted annual hard benefits (discount rate = 10%) 
of 42.6 million have been estimated for power generation (RMF 
3.4.1). Explanations of the calculations used to arrive at 
this figure are included under RMF No. 3.4.1 and in Appendix 
F, the Feather River Case Study. No benefits should be allo- 
cated to the flood control function since these benefits would 
appear under other RMF's. A full discussion of ERTS economic 
capabilities and benefits is included under each RMF. A sum- 
mary of potential equal capability benefits, due to remote 
sensing applied to allocating activities, by benefiting agency 
is given in Table 6. 

Table 61 Suaaary of Potential Equal Cap 
fton Remote Sensing Applied to 

Covernnent 
Agcncy 

Relevant Progran Item 

Army Corps o f  
Engineers 

Alaska Power Adminis- 
tration 

I tlorthcastern U.S. Water Study 

Rrsource Developnent Studies 

Bonnevillc Power I Power Supply and Scheduling Adsiniscrmtion 

Southe>otcrn Power I System Operation and Maintenance Administration 

Southwestern Power I System Operation and Maintenance Administration 

Tennessee Valley I Water Coqtrol Operations Authority 

I Preliminary *nvestigations 
U.7. Dept. of Ayricul- Tccl~nical Programming. 1ns:alla- 
ture, Soil Conserva- I tion Services and Snow Surveys tion Service 

I 

I Small Wttershed Prnj-ct Investigations and Planning 

I Flood Prersntion Projects 
U.S. Dspt. o f  Interior, Soil and Watershed Conservation 
Bureau of Land 
Management I 

V.S. Dapt. or Interior, Operation and Raintcnance 
Bureau of Wcclaaation I 

I Plan Formulation InoestiqaLions 
TOTAL I 

ility Benmfits t o  Federal Aqescies 
Lllcation Activities I 

I Note: Yiqurcs in parentheses are order-of-magnitude estimates which arc not supported by 
in-depth case studies 

Source: ECON, IIIC. I 

FV Prograss. 
3.iegc: , 

'Es:xm~ted Eqaal 
2apability Bene- . 
fir. 5 thousands 

11973) I 



1.10 Conservation 

This area includes one RMF: conservation of fresh 
water resources. No general discussion of the conservation 
function (3.5) is necessary since all details are provided 
under RMF 3.5.1. 

1.11 Damage Prevention and Assessment 

This area includes assessment and reduction of damage 
due to floods, silting an3 sedimentation in water impoundment 
systems and water pollution. Assessment of damage is parti- 
cularly important for disaster relief, insurance, future plan- 
ning, and water quality control. In the aftermath of flood 
disasters, information on the extent of flooding is crucial 
in the organization and coordination of relief efforts. 

Disaster relief involves efforts by all levels of 
government as does water quality control. The Army Corps of 
Engineers and HUD assess flood damage for insurance purposes 
and future planning. EPA cooperates with State and local agen- 
cies in the enforcement of water quality standards. Silting 
and sedimentation of water impoundment systems is a problem 
which requires significant expenditure by Federal and State 
agencies involved in reservoir management. Further details of 
Federal and non-Federal activities in this area are included 
under each RMF. 

The principal investigators studying the applicability 
of ERTS to these resource management functions are listed under 
each RMF and in Appendix G .  A number of the studies address. 
themselves to the problem of sedimentation. It appears that 
ERTS can be useful in monitoring sediment build-up as well as 
in providing basic information for the study of dynamic s e d i - -  
m e n +  prcccsscs.  Sther investigators have been able to determine 
the extent of flooding and flood plain areas from ERTS-imagery. 
Finally, remote sensing appears to be a feasible method for 
monitoring water quality and locating certain kinds of pollu- 
tion and sources of pollution in water. 

Remote data collection systems with satellite data 
relay provide efficient means to monitor silting, sedimenta- 
tion and pollution. Frequent synoptic monitoring provides a 
reliable data base for effective enforcement of pollution regu- 
lations and preventive maintenance for the protection of water 
irnpou~~dment systeEs. Remote sensing is also an efficient means 
of surveying an entire flood plain during and immediately after 
a flood when such information is most useful. 

The Army Corps of Engineers has requested $11 million 
for flood plain information and planning assistance. ERTS 
imagery is effective in flood plain delineation. It is esti- 
mated that ERTS equal-capability benefits plus the increased 



capability benefits could reach $20 million. Details of these 
calculations are included under RMF 3.6.1. The benefits of 
remote sensing for assessment and control of water pollution 
damage and sedimentation damage could he substantial ( See 
RMF's 3.6.2, 3 - 6 - 3 1 .  Table 7 summarizes the potential equal 
capability benefits, due to remote sensing applied to damage pre- 
vention and assessment, by benefiting agency. 

Table 7: Sua=sry of  Potential Equal Cxpability 
Sesot+ Sensinq Applied to Danaje 2reveztio~ 

Beasfits to Federal Aqczicies froa 
and Assossaent ----- 1 

Covernacnt 
Agency 

Artr Corys of 
fngineers 

Botmncvil le Yovcr 
Administration 

Dtlavarc River Basin 
Coanission 

Environnental Pro- 
tcction hgency 

I 

Relcwant Propran Item 

Late Erie Waste  Water RanJqc- 
acnt Study 

Flood Plain Information Reports 

Powrr Supply acd Schedulinq 

Water Quality Manaqenent 

Flood Loss Reduction 

Abattment and Control: Yatcr 
Quality Ambient TrenC Uonitorinp 

Abatement and Control: Water 
aualicy Control Aqcncy Support 

Research and Devtlopnent on 
?roccsscs and Effects 

Water Quality Technical Assis- 
tance and Planning 

Water Oualicy Municipal Source 

Capabiliry B e ~ c -  

670 

1.750 

1.260 

632 

7 6 

1.274 

40.000 

18.391 

11.477 

14.951 

11.150 

I i 35 

2.747 

421 

16.733 

165.713 

72.176 

121 

estimates which arc 

4 0  
(140 - 609) 

(10 - 18) 
( 0  - 20) 

I 
(IS - 60) 

(SO - 220) 

(50 - 100) 

(50 - 130) 

(90 - 183) 
(150 - 309) 

I 

(4) 

(45 - 80) 
220 
(340 - 900) 1 

I 

260 
i 
i 

( 9 5 2  - 2 , 6 1 2 )  : 

not supported 

i 

Uater Quality Enforceae.tt 

Southeastern Power System Operation and Uaintcnance I Xdministration / 
Southwestern Power 
Administration 

Tennessee Va:ley 
Authority 

U.S. Dept. of Agricul- 
ture. rorest Service 

9.3. Dcpt. of Agricul- 
ture. Soil Conserva- 
tion Service 

U.S. Dcpt. of Interior. 
Bureau of Reclamation 

TOTAL 

System Operation and Kaintrnance 

Flood Control Operations 

Water Pollution Abatement 

Tccbnical Programming Xnstalla- 
tion Services and Snow Surveys 

Operation and Maintenance of 
Uater Impoundment Systers 

Water Q~tantity Uanaqfacnt and 
Cnnr rol 

Rote: Figures in parcnthcscs are order-of-magnitude 
by An-depth CJZC studies. 



1 . 1 2  Unique Even t  R e c o g n i t i o n  a n d  E a r l y  Warning 

T h i s  a r e a  i n c l u d e s  t h e  p r o v i s i o n  o f  e a r l y  w a r n i n g  o f  
f l o o d s  and l a k e  e u t r o p h i c a t i o n ,  and  t h e  r e c o g n i t i o n  o f  c h a n g e s  
i n  s u r f a c e  w a t e r  s u p p l y  d u e  to g e o l o g i c a l  c h a n g e .  E a r l y  warn- 
ing o f  d i s a s t r o c s  f l o o d s  may r e d u c e  l o s s e s  o f  l i f e  and  p r o p e r t y  
and l e a d  t o  b e t t e r  p r e v e n t i v e  m e a s u r e s .  However, t h e  v a l u e  o f  
t h i s  f u n c t i o n  d e p e n d s  on  t h e  p r e p a r e d n e s s  o f  c o m m u n i t i e s ,  t h e  
amount o f  movable  p r o p e r t y  and  t h e  d e g r e e  o f  a d v a n c e  w a r n i n g .  
One community i n  S o u t h  Dako ta  s u f f e r e d  e x t e n s i v e  damage d e s p i t e  
e a r l y  w a r n i n g  ( a b o u t  6 - 8 h o u r s )  b e c a u s e  no community emsrgen-  
cy p l a n s  had  been  f o r m u l a t e d .  ( S o u r c e :  Commission o n  Water 
R e s o u r c e s  Manarement, R e p o r t  t o  t h e  P r e s i d e n t ,  1973) .  On t h e  
o t h e r  h a n d ,  e a r l y  w a r n i n g  o f  l a k e  e u t r o p h i c a t i o n  a n d  m o n i t o r i n g  
o f  g e o l o g i c a l  c h a n g e s  a f f e c t i n g  s u r f a c e  w a t e r  s u p p l i e s  c o u l d  
p r o v i d e  l a r g e  b e n e f i t s  s i n c e  t h e s e  p r o c e s s e s  a r e  e i t h e r  i rre- 
v e r s i b l e  o r  extremely c o s t l y  t o  c o r r e c t .  

Most f l o o d  w a r n i n g  i s  d o n e  b y  t h e  N a t i o n a l  Wea the r  
S e r v i c e .  O t h e r  F e d e r a l  a s  w e l l  a s  S t a t e  a n d  l o c a l  a g e n c i e s  
c o o p e r a t e  w i t h  t h e  NWS i n  c o l l e c t i n g  i n f o r m a t i o n  n e e d e d  f o r  
e a r l y  f l o o d  w a r n i n g s -  Very l i t t l e  is  p r e s e n t l y  done  t o  p r o v i d e  
e a r l y  w a r n i n g  o f  l a k e  e u t r o p h i c a t i o n .  G e o l o g i c a l  c h a n g e s  a re  
m o n i t o r e d  and  s t u d i e d  by t h e  G e o l o g i c a l  S u r v e y  a n d  o t h e r  Fede-  
r a l  a g e n c i e s  f o r  a v a r i e t y  o f  p u r p o s e s .  F u r t h e r  d e t a i l s  on  
F e d e r a l  and  n o n - F e d e r a l  a c t i v i t i e s  a re  i n c l u d e d  u n d e r  t h e  
a p p r o p r i a t e  RKF's. 

The p r i n c i p a l  i n v e s t i g a t o r s  s t u d y i n g  t h e  a p p l i c a b i l i t y  
of r e m o t e  s e ~ s i n g  t o  a d v a n c e  w a r n i n g  and  u n i q u e  e v e n t  r e c o g n i -  
t i o n  a r e  l i s t e d  u n d e r  t h e  RMF's and  i n  ~ p p e n d i x G .  I n t e r e s t i n g  
r e s u l t s  h a v e  been  o b t a i n e d  i n  m o n i t o r i n g  a n d  r e c o g n i z i n g  a l g a e  
q rowth  i n  l a k e s .  I t  a p p e a r s  t h a t  r e m o t e  s e n s i n g  may be v e r y  
u s e f u l  i n  p r o v i d i n g  w a r n i n g  o f  l a k e  e u t r o p ' n i c a i i u ~ ~ .  Eaxly 
w a r n i n g  o f  d i s a s t r o u s  f l o o d s  i s  d e p e n d e n t  on f r e q u e n t  m o n i t o r i n g  
of w a t e r s h e d  m o i s t u r e ,  r u n o f f  a n d  snow c o v e r .  S e v e r a l  i n v e s -  
t i g a t o r s  hava  r e p o r t e d  s i g n i f i c a n t  r e s u l t s  i n  m e a s u r i n g  t h e s e  
S a c t o r s  w i t h  r e m o t e  s e n s i n g .  Advance f l o o d  w a r n i n g  i s  r e l a t e d  
t o  a c t i v i t i e s  d i s c u s s e d  i n  t h e  s e c t i o n s  on mapping a n d  s u r v e y -  
i n g ,  d a t a  c o l l e c t i o n  and  m o n i t o r i n g .  ERTS may p r o v i d e  sub-  
s t a n t i a l  b e n e f i t s  i n  f l o o d  w a r n i n g s  s i n c e  t h e  r e l e v a n t  f l o o d  
i n d i c a t o r s  can  b e  m o n i t o r e d  f r e q u e n t l y .  E a r l y  w a r n i n g  o f  f l o o t - ? ~  
c e q u i r e s  e x t r e m e l y  c u r r e n t  i n f o r m a t i o n  s i n c e  f l o o d i n g  may deve-  
l a p  v e r y  r a p i d l y .  

Advance w a r n i n g  o f  l a k e  e u t r o p h i c a t i o n  may h a v e  sub-  
s t a n t i a l  b e n e f i t  i n  p r e s e r v i n g  r e c r e a t i o n a l  v a l u e s  a n d  p r e v e n t -  
i n g  damage t o  f i s h  and  w i l d l i f e .  R e n o t e  s e n s i n g  i s  a l s o  a n  
e f f i c i e n t  way t o  m o n i t o r  g e o l o g i c a l  c h a n g e s  a n d  t h e i r  e f f e c t s  
on w a t e r  s u p p l y .  F e d e r a l ,  S t a t e  and  l o c a l  a g e n c i e s  i n v o l v e d  
i n  l a n d - u s e  p l a n n i n g ,  d i s a s t e r  r e l i e f ,  w a t e r  s u p p l y  management 



and recreation all stand to benefit from improved information 
in this area. Further discussion of ERTS economic capabilities 
and benefits is included under each RMF. Table 8 summarizes 
potential equal capability benefits, due to remote sensing ap- 
plizd to unique event recognition and early warning by benefit- 
ing agency. 

r 

Table 8: Summary of Potential Equal Capability Benefits to Federal 
Agencies from Remote Sensing Applied to Unique Event 

Estimated Equal 
capability ~'ene- 
fit, 5 thousands 

4 0  
( 1 4 0  a- 6 0 0 )  

- ( 5 0 0  - 6 0 0 )  

( 5 0  - 1 0 0 )  

( 1 0  - 4 0 )  

( 5 0  - 2 2 0 )  

2 2 0  
( 3 4 0  - 9 0 0 )  

2 6 0  
( 1.100 - 2 , 4 7 0 )  

Covernnen t 
Agency 

Army Corps of 
Engineers 

Army Corps of 
Engineers 

En*ironmtntal 
Protection 
Agency 

Tennessee 
Valley 
Authority 

U.S. Dept. of 
Agriculture, 
Soil Conser- 
vation Ser- 
vice 

TOTAL 

Note: Figures in parentheses are order- of-magnitude estimates which 
are not supported by in-depth case studies. 

Source: ECON, Inc. 

Reco~nition and Early 

Relevant 
Program Item 

Flood Plain In- 
forlation Re- 
ports 

Stream Caging 

Research and De- 
velopment on 
Process and 
Effects 

Abatement and 
Control: Water 
Quality Ambient. 
Trend Monitor- 
i ng 

Abatement and 
Control : Water 
Quality Control 
Agency Support 

Regional Water 
Quality Manage- 
ment: Water 
Quality Inven- 
tory 

Technical Pro- 
gramming In- 
stallation 
Services and 
Snow Surveys 

Warning 

F Y  75 Program 
Budget, 
5 thousands 

5 ,750  

5 .105  

18,391 

5,274 



1 1 3  R e s e a r c h  

T h i s  a r e a  i n c l u d e s  g e n e r a l  h y d r o l o g i c  r e s e a r c h  a s  w e l l  
a s  r e s e a r c h  a imed  a t  t h e  s p e c i i i c  p r o b l e m  a r e a s  o f  f l o o d  c o n t r o l  
a n d  w a t e r  p o l l u t i o n .  R e s e a r c h  i s  v a l u a b l e  i n  i n c r e a s i n g  know- 
l e d g e  a n d  u n d e r s t a n d i n g  o f  h y d r o l o g i c  phenomena a n d  t h e i r  r e l a -  
t i o n s h i p s .  The i n c r e a s e d  u n d e r s t a n d i n g  i s  s major i n p u t  f o r  
d e v e l o p i n g  m e t h o d s  a n d  p o l i c i e s  t o  manage w a t e r  r e s o u r c e s  more  
e f f e c t i v e l y .  The n a t u r e  o f  w a t e r  r e s o u r c e  r e s e a r c h  c a r r i e d  o n  
i n  t h e  U . S .  r a n g e s  f r o m  p u r e l y  t h e o r e t i c a l  s t u d i e s  on  t h e  i n t r i -  
c a c i e s  o f  h y d r o l o g i c  r e l a t i o n s h i p s  t o  h i g h l y  p r a c t i c a l  a n d  
t e c h n i c a l  m o d e l s  d e s i g n e d  t o  i m p r o v e  d e c i s i o n  mak ing  a n d  p o l i c y  
f o r m u l a t i o n  a n d  i m p l e m e n t a t i o n .  

The F e d e r a l  g o v e r n m e n t  s u p p l i e s  s u b s t a n t i a l  a m o u n t s  o f  
money f o r  h y d r o l o g i c  r e s e a r c h  c a r r i e d  o u t  by  p r i v a t e  c o r p o r a -  
t i o n s ,  u n i v e r s i t i e s  a n d  s t a t e  w a t e r  a g e n c i e s .  The  W a t e r  Re- 
s o u r c e s  C o u n c i l ,  f o r  e x a m p l e ,  p r o v i d e s  g r a n t s  t o  r i v e r  b a s i n  
c o m m i s s i o n s  a n d  s t a t e s  t o  c a r r y  o u t  f r amework  s t u d i e s  a n d  o t h e r  
w a t e r  r e l a t e d  r e s e a r c h .  Many F e d e r a l  a g e n c i e s  h a v e  t h e i r  own 
r e s e a r c h  a n d  d e v e l o p m e n t  p r o g r a m s  i n  h y d r o l o g y ,  f l o o d  c o n t r o l  
a n d  p o l l u t i o n  c o n t r o l .  I n  a d d i t i o n ,  F e d e r a l  a g e n c i e s  c o n c e r n e d  
w i t h  c o n s t r u c t i o n  a n d  r e c l a m a t i o n  h a v e  n e e d  o f  s u b s t a n t i a l  d a t a  
i n p u t s  f o r  t h e  p u r p o s e  o f  g e n e r a l  i n v e s t i g a t i o n s  o f  f e a s i b i l i t y  
a n d  p r o j e c t  l o c a t i o n .  

I n c r e a s e d  t h e o r e t i c a l  a n d  e m p i r i c a l  k n o w l e d g e  o f  h y d r o -  
l o g i c  r e l a t i o n s h i p s  l e a d s  t o  b e n e f i t s  t h r o u g h  i m p r o v e d  d e s i g n  
o f  w a t e r  impoundment  s y s t e m s ,  f l o o d  c o n t r o l  f a c i l i t i e s  a n d  water 
p o l l u t i o n  c o n t r o l  m e a s u r e s .  I n  a d d i t i o n  t o  i m p r o v e d  d e s i g n ,  
r e s e a r c h  c a n  l e a d  t o  t h e  d e v e l o p m e n t  o f  b e t t e r  w a t e r  management ,  
f l o o d  c o n t r o l  a n d  p o l l u t i o n  c o n t r o l  p r a c t i c e s .  Much r e s e a r c h  
i n  r e c e n t  y e a r s  h a s  b e e n  c a r r i e d  o u t  b y  EPA i n  o r d e r  t o  b e t t e r  
u n d e r s t a n d  t h e  n a t u r e  a n d  movement o f  w a t e r  p o l l u t i o n .  T h i s  
r e s e a r c h  h a s  b e e n  n e c e s s a r y  f o r  t h e  d e v e l o p m e n t  o f  m e t h o d s  a n d  
p o l i c i e s  t o  ; : lrotect w a t e r  q u a l i t y .  T h e r e  i s  n e e d  f o r  f u r t h e r  
r e s e a r c h  i f  e c o n o m i c  g r o w t h  i s  t o  c o n t i n u e  w i t h o u t  a d v e r s e l y  
a f f e c t i n g  e n v i r o n m e n t a l  q u a l i t y .  On t h e  C o l o r a d o  R i v e r  s y s t e m ,  
s e r i o u s  p r o b l e m s  o f  w a t e r  l o s s ,  d u e  t o  e v a p o r a t i o n  a n d  s e e p a g e  
f r o m  c e r t a i n  r e s e r v o i r s ,  a n d  o f  s a l i n i t y ,  d u e  t o  i r r i g a t i o n  p r o -  
j e c t s ,  h a v e  b e e n  e n c o u n t e r e d .  R e s e a r c h  o n  t h e  n a t u r e  o f  t h e s e  
p r o b l e m s . c o u l d  l e a d  t o  b e t t e r  f u t u r e  p l a n n i n g  a n d  a v o i d a n c e  of 
s i m i l a r  s i t u a t i o n s .  

The v a l u e  o f  r e m o t e  s e n s i n g  i n  h y d r o l o g i c  r e s e a r c h  i s  
t h a t  it p r o v i d e s  l a r g e  amoun t s  o f  c u r r e n t ,  a c c u r a t e  i n f o r m a t i o n  
c o v e r i n g  w i d e  a r e a s .  T h l s  i n f o r m a t i o n  i s  n e c e s s a r y  f o r  e m p i r i c a l  
v e r i f i c a t i o n  o f  t h e o r e t i c a l  work .  The a d v a n t a g e  o f  w i d e  g e o g r a -  
p h i c  c o v e r a g e  i s  t h a t  i t  allows t h e  r e s e a r c h e r  t o  o b s e r v e  r e l a -  
t i o n s h i p s  a n d  e f f e c t s  w h i c h  d e v e l o p  o u t s i d e  t h e  s p e c i f i c  



geographic area of study. There is also great potential for 
henefit.~ resulting from the possibility to observe features 
which cannot otherwise be seen. Due to the frequency of cover- 
age, hydrologic information can be incorporated into flood con- 
trol and pollution control models on a near real-time basis. 

The principle investigators studying the applicability 
of ERTS to research are listed under the appropriate RMF's and 
in Appendix G .  The reports seem to indicate that remote sen- 
sing is an extremely valuable tool in hydrologic, flood control 
and water quality research. The economic capabilities and 
benefits are detailed under the appropriate RMF's. Table 9 
summarizes potential equal capability benefits, due to remote 
sensing applied to research, by benefiting agency. 

Government R e l e v a n t  Program I t e m  

E n v i r o n m e n t a l  R e s e a r c h  and  O e v e l o p a e n t  
P r o t e c t i o n  on  p r o c e s s e s  and  

(50  - 1 0 0 )  

A b a t e c e n t  and  C o n t r o l :  
w a t e r  q u a l i t y  a m b i e n t  
t r e n d  m o n i t o r i n g  (15  - 601 

Abatement  and  c o n t r o l :  
w a t e r  q u a l i t y  c o n t r o l  
a g e n c y  s u p p o r t  ( 5 0  - 220)  

B a s i n  Commission r e d u c e  f u t u r e  f l o o d  
damages ( 2  - 6 )  

T e n n e s s e e  V a l l e y  Pre1 i :n i t l r ry  r e s e a r c h  and  
A u t h o r i t y  E n g i n e e r i n g  

U.S. Dept. o f  Water  r e s o u r c e s  p l a n n i n g  
I n t e r i o r ,  Bureau and  e n g i n e e r i n g  r e s e a r c h  (61  
o f  R e c l a m a t i o n  

U.S. Dept. o f  
I n t e r i o r .  O f f i c e  
of Water  Re- 
s o u r c e  R e s e a r c h  

O.S. G e o l o g i c a l  
S u r v e y  

TOTAL 

Note:  F i g u r e s  i n  p a r e n t h e s i s  a r e  o r d e r - o f - m a g n i t u d e  e s t i m a t e s  which  a r e  n o t  
s u p p o r t e d  by i n - d e p t h  c a s e  s t u d x e s  

S o u r c e :  ECON, Inc .  

A d d i t i o n a l  w a t e r  
r e s e a r c h  

Water  r e s o u r c e s  
i n v e s t i g a t i o n s  . 8 4 , 8 8 0  

( 1 0 )  

(3000  - 6000)  

( 3 , 1 3 3  - 6 , 4 0 2 )  



A d m i n i s t r a t i v t ,  J u d i c i a l  a n d  L e g i s l a t i v e  1 - 1 4  - 
T h i s  a r e a  i n c l u d e s  d e s i g n  o f  g o v e r n m e n t  p r o g r a m s  t o  

r e d u c e  f l o o d  damage ,  c o m p l i a n c e  w i t h  w a t e r  p o l l u t i o n  r e g u l a t i o n s ,  
d e s i g n  o f  l e g i s l a t i v e  c o n t r o l s  f o r  p o l i c y  i m p l e m e n t a t i o n  a n d  
a i d  i n  p l a n n i n g  g o v e r n m e n t  p r o j e c t s  f o r  f u t u r e  w a t e r  s u p p l y .  
I n c r e a s i n g  g o v e r n m e n t  e f f o r t  i s  b e i n g  d e v o t e d  t o  l a n d - u s e  a n d  
w a t e r  r e s o u r c e  p l a n n i n g .  ? s  a  r e s u l t  o f  t h e  e n e r g y  c r i s i s ,  
g r e a t  a t t e n t i o n  i s  b e i n g  p a i d  t o  p r o g r a m s  a h d  p o l i c i e s  wh ich  
wou ld  e n c o u r a g e  t h e  p r o d u c t i o n  o f  h y d r o e l e c t r i c  power .  I n  t h e  
a r e a  o f  f l o o d  c o n t r o l  p r o g r a m s ,  e n v i r o n m e n t a l  i n t e r e s t s  h a v e  l e d  
t o  g r e a t e r  e m p h a s i s  on  l a n d - u s e  p l a n n i n g  t o  r e d u c e  damage i n  
f l o o d  p l a i n  r e g i o n s .  A s s u r i n g  t h a t  a d e q u a t e  w a t e r  s u p p l i e s  
e x i s t  i s  t h e  r e s p o n s i b i l i t y  of  F e d e r a l ,  S t a t e ,  C i t y  a n d  l o c a l  
g o v e r n m e n t s .  I t  a p p e a r s  t h a t ,  i f  p r e s e n t  t r e n d s  c o n t i n u e ,  cer- 
t a i n  r e g i o n s  ( p a r t i c u l a r l y  t h e  E a s t  C o a s t  o f  t h e  U.S. )  c o u l d  
f a c e  s e r i o u s  water s h o r t a g e s  i n  t h e  f u t u r e .  

F e d e r a l  a n d  n o n - F e d e r a l  a c t i v i t i e s  i n  a d m i n i s t r a t i o n ,  
l e g i s l a t i o n  a n d  a d j u d i c a t i o n  o f  w a t e r  r e s o u r c e s  a n d  p r o b l e m s  
a r e ,  c l e a r l y ,  s u b s t a n t i a l .  S t a t e  l e g i s l a t u r e s  a r e  r e s p o n s i b l e  
f o r  w a t e r  u s e  r e g u l a t i o n s  a n d  w a t e r  r i g h t s  w i t h i n  s t a t e  bound- 
a r i e s .  S t a t e  g o v e r n m e n t s  a r e  i n v o l v e d  i n  s e t t i n g  water r e s o u r c e  
c o n s e r v a t i o n  p o l i c y  a n d  w a t e r  q u a l i t y  s t a n d a r d s ,  a n d  f o r  i m p l e -  
m e n t i n g  p o l i c i e s  a n d  e n f o r c i n g  s t a n d a r d s .  A F e d e r a l  c o m m i s s i o n  
on  w a t e r  r e s o u r c e  management  h a s  s t u d i e d  w a t e r  n e e d s  a n d  p r o -  
b l e m s  a n d  s u p p l i e d  t h e  P r e s i d e n t  w i t h  d e t a i l e d  r e c o m m e n d a t i o n s  
on w a t e r  p o l i c y  a n d  l e g i s l a t i o n .  

Remote s e n s i n g  i s  a n  e f f i c i e n t  means o f  o b t a i n i n g  i n f o r -  
m a t i o n  o n  water s u p p l i e s ,  f l o o d  p l a i n s ,  w a t e r  p o l l u t i o n  a n d  o t h e r  
a r e a s  a f f e c t e d  b y  l e g i s l a t i o n  a n d  a d m i n i s t r a t i v e  p o l i c y .  The  
knowledge  p r o v i d e d  by  r e m o t e  s e n s i n g  i s  u s e f u l  i n  a s c e r t a i n i n g  
t h e  n e e d  f o r  f l o o d  c o n t r o l  o r  r e c l a m a t i o n  p r o g r a m s  as w e l l  a s  
i n  d e t e r m i n i n g  t h e  m o s t  a p p r o p r i a t e  m e t h o d s  f o r  i m p l e m e n t i n g  
s u c h  p r o g r a m s .  I n  a d d i t i o n  t o  h e l p i n g  d e s i g n  f l o o d  c o n t r o l  a n d  
w a t e r  p o l l u t i o n  p r o g r a m s ,  r e m o t e  s e n s i n g  c a n  a l s o  be u s e f u l  i n  
s u c h  a r e a s  a s  s h i p p i n g  r e g u l a t i o n ,  h y d r o e l e c t r i c  power  g e n e r a -  
t i o n ,  i r r i g a t i o n ,  a n d  w i l d l i f e  management .  The b e n e f i t s  f r o m  
improved  p r o g r a m  d e s i g n ,  p l a n n i n g ,  l e g i s l a t i o n  a n d  p o l i c y  i m p l e -  
m e n t a t i o n  a r e  g r e a t .  V a r i o u s  q o v e r n m e n t  a g e n c i e s  p r e s e n t l y  
s p e n d  s u b s t a n t i a l  a m o u n t s  f o r  s u r v e y i n g  o f  f l o o d  p l a i n s .  Remote 
s e n s i n g  wou ld  l e a d  t o  a  r e d u c t i o n  i n  s u r v e y i n g  c o s t s  a n d  s a y  b e  
more e f f e c t i v e  i n  l o c a t i n g  f l o o d - p r o n e  a r e a s  t h a n  c o n v e n t i o n a l  
me thods .  Remote s e n s i n g  l e a d s  t o  a  r e d u c t i o n  i n  t h e  a d m i n i s t r a -  
t i v e  c o s t s  o f  p o l l u t i o n  c o n t r o l  m o n i t o r i n g  a n d  water s u p p l y  
i n v e n t o r y i n g .  F u r t h e r  d i s c u s s i o n  o f  t h e  e c o n o m i c  c a p a b i l i t i e s  
a n d  b e n e f i t s  o f  r e m o t e  s e n s i n g  i n  t h i s  a r e a  a r e  i n c l u d e d  u n d e r  
t h e  a p p r o p r i a t e  RMF's. 

F i g u r e  2 shows a n  ERTS-1 image  o f  Lake  C h a m p l a i n .  T h i s  
image  was i n s t r u m e n t a l  i n  d e t e c t i n g  a s o u r c e  o f  w a t e r  p o l l u t i o n  



F i g u r e  2 ERTS-1 I m a g e  o f  L a k e  C h a m p l a i n  S h o w i n g  W a t e r  
P o l l u t i o n  C a u s e d  b y  t h e  New I n t e r n a t i o n a l  P a p e r  
Company M i l l  N o r t h  o f  Fort T i c o n d e r o g a ,  
New Y o r k  



a n d ,  w i t h  o t h e r  i m a g e s  o f  Lake  C h a m p l a i n ,  i s  t h e  f i r s t  d a t a  
o b t a i n e d  i n  s p a c e  t o  b e  u s e d  i n  a  l e g a l  a c t i o n  a g a i n s t  t h e  
p o l l u t e r ,  i n  t h i s  c a s e  a p a p a e r  m i l l  i n  F o r t  T i c o n d e r o g a ,  
N e w  York.  

The p r i n c i p a l  i n v e s t i g a t o r s  s t u d y i n g  t h e  a p p l i c a b i l i t y  o f  
r e m o t e  s e n s i n g  t o  t h e  a r e a  are  l i s t e d  u n d e r  e a c h  RMF a n d  i n  
A p p e n d i x G .  I n  o n e  s t u d y ,  t h e  i n v e s t i g a t o r  i s  e v a l u a t i n g  t h e  
w a t e r  b u d g e t  o f  t h e  T e x a s  High  P l a i n s  P l a z a  L a k e s  R e g i o n  u s i n g  
i n f o r m a t i o n  g a t h e r e d  by  ERTS-1. S i n c e  s t a t e s  h a v e  w a t e r  re-  
s o u r c e s  management a n d  deve lopmei i t  p l a n s  t h a t  d e p e n d  o n  r e l i a b l e  
i n f o r m a t i o n ,  t h e  p o t e n t i a l  f o r  use of i n f o r m a t i o n  g a t h e r e d  by  
r e m o t e  s e n s i n g  i n  d e s i g n i n g ,  e v a l u a t i n g  a n d  p l a n n i n g  g o v e r n m e n t  
a c t i o n  i s  q u i t e  l a r g e .  T a b l e  1 0  s u m m a r i z e s  p o t e n t i a l  e q u a l  
c a p a b i l i t y  b e n e f i t s ,  d u e  to r e m o t e  s e n s i n g  a p p l i e d  t o  
a d m i n i s t r a t i o n ,  j u d i c i a l  a n d  l e g i s l a t i v e  a c t i v i t i e s ,  by b e n e -  
f i t i n g  a g e n c y .  
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APPENDIX A: 

DETAILED EXAMINATION OF BENEFITS BY RESOURCE 
MANAGEMENT FUNCTION 

This appendix contains a detailed documentation of 
benefits by resource managen.3nt function. 



RMK' No. 3.1.1 

MAP ANG SURVEY FRER !gATER AREAS 

Rationale for Bei~ef its - ------.- 

This function provides essential data for government 
planners, private land developers, industrial firms, farmers, 
fishermen, shipping companies, the public, etc. These data are 
necessary in ordsr to make proper decisions on government and 
private wster resource projects, decisions on recreation 
facilities, etc. This activity also provides data to gsvern- 
ment officials to be used as input for the higher ordcr RMF's. 
For example, the output of this function is a necessary input 
in: 

RMF 3.3.1 - Monitor Changes in iree Water 
RMF 3.4 - Manage Water Impoundment Systems 
RME 3.7.2 - Frovidc Early Warning of 

Lake Eutrophication 

RMF 3.8.1 - Conduct Hydrological Research, etc. 
Federal - Governvent Activities and ~esponsibilities 

Table 11 gives those Federal statites which mandate, 
authorize, or imply aztivity in RMF 3.1.1 map and survey 
free water areas. A d e ~ c r i ~ ~ t i o n  of these statutes is given 
in Appendix C. 

General federal budgeting data and prograsris that impact 
this RMP are given in Appendix B. 

The Corps of Engineers has the following remote ~s,~:;ing 
research projects initiated in FY 1973 in RMF 3.1.1. 

Work Unit Title Work Unit No. 

Missouri River 030201 

Fishtrap Reservoir 030501 

Data Collection - ERTS 030401 

A list of Corps of Engineers remote sensing research projects 
for FY 73, FY 74, and FY 75 relevant to RMF 3.1.1 is given in 
Appendix B. 



Relevant 

Data Requirement 
Related to 

Inland Water 

land inventory and 
monitoring of. 
erosion, sediment, 
flood plains 

investigations and 
surveys for flood 
prevention and 
watershed program 
development 

identification of 
flood plain arras, 
damage assessment 

studies of erosion 
and flood control 

inventory of 
irrigated land 

survey of public 
lands in a state 
prior to its 
admission to the 
union 

inventory of out- 
door recreation 
resources 

inspection of dams; 
ERTS data used to 
locate them 

oil spill surveil- 
lance, violation 
detection, pollution 
surveys and research 

flood plain 
mapping 

water resources 

inventory of land 
and water resources 

surveying and 
mapping activities 

Statutes 

Fcdcral 
Agency 

D A 

D A 

ACE 

ACE 

DI 

DX 

D I 

DI 

ACE 

EPA 
DC 

BUD 

DI 

D A 

ACE 

of Fedcral 
RXF 3.1.1 

USC or P. L. 
Reference 

7 USC 1010 

16. USC 
1001-1009 

P.L.86-64' : 

33USC709a 

43 USC 
31Sa 

43 USC 
4859 

43 USC 857 

P.T..88-29; 
77-Sa:.49 

P.L.92-367 

P.L.92-500; 
33 USC 1151 

P.L.93-234 

43 USC 1511 

7 USC 427, 
427i 

33 USC 
883E 

No. 

1. 

2 .  

3. 

1. 

5. 

6. 

7 .  

10. 

1 .  

12. 

13. 

4 

15. 

A 

11: List 
to 

Nasc of Statute 

Banthead-Joncs 

Y~tershed Protec- 
tion and Floo: 
Protection A c t  

Flood Control 
Act of 1960 

Taylor Grazing 
Act 

Federal Recla- 
mation Law 

Admission of 
Xev States 

Outdoor 
Recreation Act 

DanSafeLyAct 
of 1972 

Pederal Water 
Pollution 
Control Act of 
1972 

Federal Disaster 
Protection Act 
of 1973 

Colorado River 
Basin Project 
Act 

Agricultural 
Research Ac: 

Cooperative 
AgreeDents for 
Surveys acd 
Investiyationz 



RMF !lo. 3.1.1 

The followinq activities, methods and products of the 
Soil Conservation Service (SCS) are relevant to this RMF. The 
classification svstem used is that of the SCS. 

Data 
Categories Activities Methods Products -- 
7 .  water (surface 7.2 Inventorying 7.22 Develop 7.221 nap overlays of 

and ground graphics vater areas, 
water snow cover, 

aquifers, re- 
c1.1rgc areas, 
etc. 

9.1 Surveying 9.11 Enumerators 9.111 Flood-prone area 
record flood maps showing 
heights and 100-year Cre- 
years of quency flood 
flood; use hazard. 
existing 
flood routing 
data avail- 
able on flood 
.plains. soil 
surveys, photo 
interpretation, 
etc. 

9.112 Xa? shoving 
f :=35--+-?9 

P - -  

areas frequency 
described in 
general terms 
only. 

Non-Federal Activities 

State governments control water rights and access to 
free water areas. Many state authorities for water resources 
must carry out free water surveys for purposes of regulation 
and adjudication. 

Functions of Remote Sensing - 
Remote sensing has considerable potential importance 

in mapping and surveying of free water. With an earth 
resources satellite remote sensing permits large areas to be 
mapped and surveyed at a low incremental cost. This low 
incremental cost advantage of ERS over other means of collecting 
data is particularly high in geographically remote areas. 
Scveral advantages result from the synoptic view given by 



RP!F No. 3.1.1 

remote sensing. Two major advantages are: (1) the ability to 
see features that would not catherwise be observed, and (2) the 
ability to take a "snapshot" of a large geographic region. 

Economic and Technizal Models for Estimating Benefits 

The benefit estimates for this RMF follow the models 
developed in the source document for equal and increased 
capability benefits. Further information on the application 
of these models to water resources is contained in the intro- 
ductory section in this volume on economic and technical 
models. 

Current ERTS Activities 

Baumgardner: Purdue/Lars Crop & Soil Characterization 
& Mapping Using ERTS ccts 

Chase : (lake mapping) 

Drew: Mapping & Managing Soil & Range Resources 
in Sand Hills Region 

Erb : Utilization of ERTS Data at Test Site 175 

Knepper: Geologic & Mineral & Water Resources , 
Investigation in Western Coiorado Using 
ERTS-A Data 

Polcyn: To Use Space Acquired Iuiagery for 
Measurement of Water Depth 

Wieqand: Reflectance of Vegetation, Soil and Water 

Appendix G contains further current information on 
ERTS principal investigators, including addresses, telephone 
numbers, affiliations, summaries of progress reports and 
accomplishments, etc. 



R#F No. 3.1.1 

Estimate of ERTS Economic - Capabilities 

The estimated benefits shown in Table 12 are based 
on Federal budgetary information, Congressional appropriations 
hearings, and estimated ERTS technical capabilities. See 
Appendix B for additional Federal budget and program infor- 
mation for the program listed in Table 12. 

Covcrnrenr 

1.500 - 3.000) 

by in-depth case studies. 

SOUIC*X ICOPI. xnc. 

Increased capability benefits are approximately 
the same as equal capability benefits. 



RXF No. 3.1.2 

MAP AND SURVEY SNOW, ICE AND GLACIERS 

Rationale for Benefits 

This function provides basic data that are used by 
government planners, hydrologists, recreation land developers, 
etc. These data are used by government officials as inputs to 
higher order RMF's. For example the output of this activity is 
a necessary input in RMF 3.3.2 - monitor changes in snow, ice, 
and glaciezs, in RMF 3.4 - nanage water impoundment systems, in 
RHF 3.7.1 - provide early warning of disasterous floods, in 
RMP 3.8.1 - conduct hydrological research etc. 
Federal Goverl.ment Activities and Responsibilities 

Table 13 gives those Federal statutes which mandate, 
authorize, or imply activity in RMF 3.1.2 map and survey 
snow, ice and glaciers. A description of these statutes is 
given in Appendix C. 

General federal budgeting data and programs that impact 
this RblF are given in Appendix B. 

The Corps of Engineers has the following remote sensing 
research projects initiated in FY 1973 in RMF 3.1.2 

Work Unit Title - 
4 

Missouri River 

Work Unit No. 

030201 

Fishtrap Reservoir 030501 

Data Collection - ERTS 030401 

A list of Corps of Engineers remote sensing research projects 
for FY 1973, FY 1974, and FY 1975 relevant to RMF 3.1.2 is given 
in Appendix D. 

Non-Federal Activities 

One of the stated responsibilities of the California 
Dept. of Water Resources is to cooperate with other agencies to 
forecast snow melt and runoff. (Calif. State Controllers 
Report 71/72.) The responsible agencies in most Western States 
cooperate in mapping snow for runoff forecasting. 



monitoring of 
erosion, sediment, 
flood plains 

investigations and 

3. 

4 .  

6. 

7 .  

9. 

12. 

13. 

14. 

15. 

tion and FlooL 
Protection Act 

Flood Control 
Act of 1960 

Taylor Grazing 
Act 

Adrttission of 
t;cw states 

Outd3or 
Recreation Act 

Act of June 17, 
1902 

Federal DisasCer 
protection Act 
of 1973 

Colorado River 
Gasin Project 
Act 

Agricultural 
Research Ac: 

Cooperative 
Agreensnts for 
Surveys and 
Invcstigatio~:= 

1CGl-lCO9 

P.L.86-645; 
33iJSC705a 

43 USC 
315e 

43 VSC 657 

P.L.88--39; 
77-Sat.49 

32 STA 388 

P.L.93-234 

4 3  USC 1511 

7 USC 427, 
427i 

33 USC 
883E 

ACE 

DI 

D f 

DI 

DI 

HUD 

DI 

DA 

ACE 

surveys for flood 
prevention and 
watershed proSra.7 
dcvelopnznt 

identification of 
flood plain areas, 
damage assessnrent 

studies of erosion 
and flood control 

survey of public 
lands in a state 
prior to its 
admission to the 
union 

inventory of out- 
door recreation 
rCSOUrCCs 

planning, construc- 
tion and operation 
of irrigation and 
water management 
facilities 

flood plain 
mapping 

water resources 

invcntory of lane 
and vator resources 

surveying and 
aapping actie.-itics 



The f o l l o w i n g  a c t i v i t i e s ,  m e t h o d s ,  a n d  p r o d u c t s  o f  t h e  
S o i l  C o n s e r v a t i o n  S e r v i c e  (SCS) a r e  r e l e v a n t  t o  RMF 3 . 1 . 2 .  The 
c l a r s i f i c a t i o n  s y s t e m  u s e d  i s  t h a t  o f  t h e  S C S .  

Da t a  
C a t e g o r i e s  C,cti.rities_ Methods P r o d u c t s  

7. Water ( s u r f a c e  7 .1  Surveying 7.11 Snav s u r v e y  7.111 Hap o f  l o c a t i o n  
and ground and  e x t e n t ,  
u a t e r )  d e p t h  w a t e r  

c o n t e n t  o f  snov 
c o v e r  

7 ,  F a t c r  ( surf .?cc  7.2 i i l vzc tu ry i i l g  7.22 Dcvclop 7 . 2 2 1  Map o v e r l a y s  o f  
and  ground g r a p h i c s  v a t c r  a r c a s ,  

v a t e r  snow c o v e r ,  
a q u i f e r s ,  re- 
c h a r g e  a r e a s ,  
e tc .  

9. F lood  9 . 1  S u r v e y i n g  9 .11  E n u n e r a t o r s  9.111 F lood-p rone  a r e a  
r e c o r d  f l o o d  maps showing 
h e i g h t s  and 100-yea r  £ r e -  
y e a r s  of  quency f l o o d  
f l o o d ;  u s e  h a z a r d .  
e x i s t i n g  
f l o o d  r o u t i n g  
d a t a  a v a i l -  
a b l e  on f l o o d  
p l a i n s ,  s o i l  
SUTV-."" , a , ,  p%cC-3 
i n t c r p r e t a t i o n ,  
e t c .  

9.112 N a p  showing 
f l o o d - p r o n e  
a r e a s  f r e q u e n c y  
d e s c r i b e d  i n  
g e n e r a l  t c r n s  
o n l y .  

The F u n c t i o n  o f  Remote S e n s i n g  

Remote s e n s i n g  h a s  c o n s i d e r a b l e  p o t e n t i a l  i m p o r t a n c e  i n  
mapp ing  a n d  s u r v e y i n g  o f  snow, i c e  a n d  g l a c i e r s .  W i t h  a n  e a r t h  
r e s o u r c e s  s a t e l l i t e  r e m o t e  s e n s i n g  p e r m i t s  l a r g e  a r e a s  t o  b e  
mapped a n d  s u r v e y e d  a t  a l o w  i n c r e m e n t a l  c o s t .  T h i s  low i n c r e -  
m e n t a l  c o s t  a d v a n t a g e  o f  ERS o v e r  o t h e r  means o f  c o l l e c t i n g  d a t a  
i s  p a r t i c u l a r l y  l a r g e  i n  g e o g r a p h i c a l l y  r e m o t e  a r e a s .  S e v e r a l  
a d v a n t a g e s  r e s u l t  f r o m  t h e  s y n o p t i c  v i e w  g i v e n  by  r e m o t e  s e n s i n g .  
Two m a j o r  a d v a n t a g e s  a r e :  (1) t h e  a b i l i t y  t o  " s e e "  f e a t u r e s  
t h a t  would  n o t  o t h e r w i s e  be  o b s e r v e d ,  a n d  ( 2 )  t h e  a b i l i t y  t o  
t a k e  a " s n a p s h o t "  o f  a l a r g e  g e o g r a p h i c  r e g i o n .  
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Economic and Technical Models for Estimating Benefits 

The benefit estimates for this RMF follow the models 
developed in the sov.rce document for equal and increased cap- 
ability benefits. Farther information on the application of 
these models to water resources is contained in the introductory 
section in this volume on economic and technical models. 

Current ERTS Activities 

Barnes: To evaluate the Application of ERTS-A Data 
for Detecting & Mapping Snow Covers 

Belon: . Grant from Office of University Affairs 
(Alaska) 

Bryan: Application of ERTS Imagery to Lake Ice 
Surveys 

Carlson: Break-up Characteristics of China River 
Basin 

Hoffer: Interdisciplinary Evaluation of ERTS for 
Colorado Mountain Environments Using ADP 
Tachniques 

Jelacic: The Interdependence of Lake Ice and Climate 
in Central North America 

MacDonald: Cartographic Application of ERTS/RBV Imagery 
ia Polar Regions 

Meier : Svaluation of ERTS Imagery for Mapping and 
Detection of Change of Snow Cover on Land 
& on Glaciers 

Weller: Survey of the Seasonal Snow Cover of Alaska 

Wiesnet: Evaluation of ERTS Data for Certain Hydro- 
logical Uses 

Wobber: Exploitation of ERTS Imagery Using Snow 
Enhancement Techniques 
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Appendix G contains furth$r current information on 
ERTS principal investigators, including addresses, telephone 
numbers, affiliations, summaries of progress reports and 
accomplishments, etc. 

Estimate of ERTS Economic Capabilities 

The estimated benefits shown in Table 14 are based 
on Federal budgetary information, Congressional approprlations 
hearings and estimated ERTS technical capabilities. See 
Appendix B for additional federal budget and program information 
for agencies and programs listed in Table14. 

'ncreasod capability benefits are approximately the 
same size as equal capability benefits. 

r 

Tabla 14: Sumnary of Potential Banefits to Federal Agencias from Remote sensing 
for RX? 3.1.2 . - 

Estiaatcd' Equal 
Capability Eana- 
flt this RnF, 
$ thous. (1973) 

( 1 2 1  

220 
(340-900) 

210 
(352-912) 

Note: Piuuran in prenthssis are order-of-magnitude estimater which are not supported 
by in-depth case studies. 

Sourca: ECOK, Inc. 

Nunbar of 
Relfvant 

RYF'S 

9 

14 

FY75 Program 
Budget, 

S thousands 

1,260 

165,713 

I 

Govarnment 
Agency 

Bonneville Power 
Xdninistration 

U.S. Dept. of 
Agricclrure 

TOTALS 

- 

Relevant Prograa I t e m  

sower Supply and 
Scheduling 

Technical Programming, 
installation sarvices 
and snow surveys 
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MAP AND SURVEY GROUND WATER AND AQUIFERS 

Rationale for Benefits 

This function provides basic data that are used by 
government planners, hydrologists, town planners and architects, 
etc. These data are used by government officials as inputs to 
higher order RMF's. For example, the output of this RMF is a 
necessary ir-put in RMF 3.3.3 - monitor changes in ground water 
and aquifers, in RMF 3.4 - manage water impoundment systems, in 
RMF 3.7.3 - monitor changes in surface water supply due to 
geological changes, in RMF 3.8.1 - conduct hydrological research, 
etc. 

Federal Government Fctivities and Responsibilities 

Table AS gives those Federal statutes which man- 
date, authoxize, o r  imply activity in RMF 3,1,3 map and 
wurvey of ground water and aquifers. A description of these 
statutes 1s  given in Appendix C. 

General federal budgeting data and programs that impact 
this RMF are given in Appendix B. 

The Corps of Engineers has the following remote sensing 
research projects initiated in FY 1973 in RMF 3.1.3. 

Work Unit Title Work Unit No. 

Missouri River 030201 

Fish'rap Reservoir 030501 

Data C:ollection - ERTS 030401 

A list of Corps of Engineers remote sensing research projects 
for FY 1973, FY 1974, and FY 1975 relevant to RMF 3.1.3 is given 
in Appendix D. 



T n h l e  15 :  L i s t  o f  F e d e r a l  S t a t u t e s  R e l e v a n t  
RMF 3 . 1 . 3  --- --.----- 

USC o r  P . L .  
R e f c r o n c e  

7  USC 1 0 1 0  

1 6  USC 
1001-1009  

P.L.8G-645; 
33USC?09a 

4 3  USC 
3 1 5 a  

2 3  USC 
485g  

43 USC 857  

P.L.93-234 

4 3  USC 1 5 1 1  

7 USC 427 ,  
4273. 

3 3  USC 
883E 

-- --*-.-- 

F c d c r a l  
h g c n c y  

D A 

D A 

ACE 

ACE 

DI 

DI 

D I 

H U D  

D I 

D A 

ACE 

No. 

1. 

2.  

3.  

4 .  

5 .  

6 .  

1 2 .  

1 3 .  

1 4 .  

1 5 .  

I 

D a t e  R e q ~ ~ i r e r , i c n t  . 
R e l n t c d  t o  

I n l a n d  P a t e r  

l a n d  i n v e n t o r y  a n d  ' 
m o n i t o r i n g  o f  
e r o s i o n ,  s e d i m e n t ,  
f l o o d  p l a i n s  

I 

i n v e s t i g a t i o n s  a n d  
s u r v e y s  f o r  f l o o d  
p r e v e n t i o n  a n d  
watershed p r o g r a m  
d o v e l o p m e n  t 

i d e n t i f  i c o t i o n  o f  
f l o o d  p : a i n  a r e a s ,  
damage a s s s s s m e n t  ' 

s t u d i e s  o f  e r o s i o n  ' 

a n d  f l o o d  c o n t r o l  ; 

i n v e n t o r y  o f  
i r r i g a t e d  l a n d  

s u r v e y  o f '  p u b l i c  
l a n d s  i n  a  s t a t e  ' 
p r i o r  t o  i t s  
a d m i s s i o n  t o  the 
u n i o n  

f l o o d  p l a i n  
m a p p i n g  

w a t e r  r e s o u r c e s  

i n v e n t o r y  o f  l a n d  
a n d  w a t e r  r e s o u r c e s  

s u r v e y i n g  a n d  
m a p p i n g  a c t i v i t i e s  

, t o  
- -. - 

Namc o f  S t a t u t c  

B a n k h e a d - J o n a s  

W a t e r s h e d  P r o t e c -  
t i o n  a n 8  F l o o Z  
Protection Act  

F l o o d  C o n t r o l  
h c t  o f  1 9 6 0  

T a y l o r  G r a z i n g  
Act  

F e d e r d l  R e c l a -  
m a t i o n  Law 

A d m i s s i o ~  o f  
New S t a t e s  

F e d e r a l  D i s s s L e r  
p r o t e c t i o n  Act  
o f  1 9 7 3  

C o l o r a d o  R i v e r  
B a s i n  P r o j e c t  
A r t  

A g r i c u l t u r a l  
R e s e a r c h  A c t  

C o o p e r a t i v e  
h g r e e n e n t s  f o r  
S u r v e y s  and  
I n v c s t i g n t i o n c  
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The following activities, methods and products of the 
Soil Conservation Service (SCS) are relevant to this RMF. The 
classification system used is that of the SCS. 

Data 
Categories Activities Nethods --- Products 

9. Flood 

7. Water (surface 7.2 Inventorying 7.22 Develop 7.221 Map overlays of 
and ground graphic6 water areas, 
water snow cover, 

aquifers, re- 
charge areas, 
etc. 

9.1 Surveying 9.11 Enumerators 9.111 Flood-prone area 
record flood maps showing 
heights and 100-year fre- 
years of quency flood 
flood; use hazard. 
existing 
flood routing 
data avail- 
able on flood 
plains, soil 
surveys, photo 
interpretation, 
etc. 

9.112 Map showing 
flood-prcna 
areas frequency . 
described in 
general terms 
only. 

Non-Federal Activities 

One of the stated responsibilities of the California 
Water Resources Department is to investigate surface and under- 
ground water supplies. (Controllers report 71/72.) This is 
true-of the responsible agency in most states. 

The Function - of Remote Sensing 
Remote sensing has considerable potential importance 

in mapping and surveying of vegetation patterns and geologic 
features that indicate ground water and aquifers. With an 
earth resources satellite, remcte sensing permits large areas 
to be mapped and surveyed at a low incremental cost. This low 
incremental cost advantage of ERS over other means of collecting 
data is particularly large in geographically remote areas. 
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Several advantages result from the synoptic view given by 
remote sensing. Two major advantages are: (1) the ability to 
see features that would not otherwise be observed, and ( 2 1  ;le 
ability to take a "snapshot" of a large geographic region. 

Economic and Technical Models fo r  Estimating Benefits 

The benefit estimates for this RMF have followed the 
models develo.ped in the source i-ocument for equal and increased 
capability benefits. Further information on the application of 
these models to water resources is contained in the introductury 
section in this volume on economic and technical models. 

Current ERTS Activities 

Collins : (ground water surveys) 

Goetz: Application of ERTS & EREP Images to 
Geologic Investigation of Basin Si 
Range - Colorado Plateau Boundary in 
Arizona 

Appendix G contains further information on ERTS 
principal investigators, including addresses, telephone numberr, 
affiliations, summaries of progress reports and accornyli.?mcnt&, 
etc. 

Estimate of ERTS Economic Capabilities 

No demonstrated benefits from remote sensing have been 
located for this RMF. 
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MAP WATERSHED AREAS 

Rationale for Benefits 

This function provides basic data for government 
planners, power company officials, hydrologists, etr.. Thcse 
data are used by government officials as inputs to higher order 
RMF's. For example, the output of this RMF is a necessary 
input in RMF 3.3 - inspect water impoundment areas, in RMF 3.4 - 
manage vater impoundment systems, in RMF 3.7.1 - provide early 
warning of disasterous floods, in RMF 3.6.1 - conduct hydro- 
logical research, etc. 

Feder-1 Government Activities and Responsibilities -- 
Table 16 gives those Federal statutes which mar-lat , 

authorize, or imply activity in RMF 3.1.4 map watershed ar?as. 
A description of these statutes iz given in Appendix C. 

General faderal budgeting data and progrzas tpat impact 
this RMF are given in AppendixB. 

The Corps of Engineers has the following remote sensing 
research projects initiated in FY 1973 in RMF 3.1.4. 

Work Unit Title Work Vnit No. 

Missouri River 030201 

Fishtrap Reservoir 030501 

Data Collection - ERTS 030401 

A list of Corps of Engineers remote sensing research projects 
for FY 1973, FY 1974, FY 1975 relevznt to RMF 3.1.4 is given in 
Appendix D. 



D a l c  R c q u i r c n e n f  

Bznkhead-Jones  l a a d  invez r to ry  and 
m o ~ ~ i t o r i n g  o f  
e r o s i o n ,  s o 4 i m c n t .  
f l o o d  p l a i n s  

i n v c s t i p a t i o n s  end 
t i o n  and Floo? 1001-1009 
P r o L c c t i o a  AcL 

d e v c l o p a e n  t 

P l o o S  C o n t r o l  i d e n t i f  i d a t i o n  of 
A c t  05 1960 f l o o d  p l a i n  a r e a s ,  

damage a s s e s s m e l i t  

studies o f  e r c s i 6 n  
and f l o o d  c o n t r o l  

F e d e r a l  Recla-  i n v e n t o r y  o f  
m a t i o n  Law i r r i g a t e d  l a n d  

Admiss ion  o f  s u r v e y  o f  p u b l i c  
Nev S t a t e s  l a n d s  i n  a  s ta te  , 

p r i o r  to ' i t s  
ad r - i s s ion  t o  the 

p l a n n i n g ,  construe-' 
t i o n  and  o p e r a t i o n  
o f  i r r i g a t i o n  a n d  
w a t e r  management 

P.L.92-367 r n s p e c t i o n  o f  dams; 
BITS d a t a  u s e d  t o  
l o c a t e  them 

4 3  USC 1 5 1 1  w a t e r  r e s o u r c e s  
B a s i n  Project 

7 USC 427, 

Agreements f o r  mapping a c t i v f t - e s  
Surveys  and 
I n v e s t i g a t i o n c  

w a t e r  management 
t h o r i t y  A c t  of o f  TVA s y s t e m  
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The f o l l o ~ i ~ i g  a c t i v i t i e s ,  m e t h o d s  a n d  p r o d u c t s  o f  t h e  
S o i l  C o n s e r v a t i o n  S e r v i c e  (SCS)  a r e  r e l e v a n t  t o  t h i s  RMF. The 
c l a s s i f i c a t i o n  s y s t e m  u s e d  i s  t h a t  o f  t h e  SCS. 

Data 
Categories Activities Uethods P L O ~ U C ~ S  

7 .  Water (surface 7.2 Inventorying 7.22 Develop 7.221 Nap overlays of 
and ground graphics vater areas, 
water snow cover, 

aquifers, re- 
charge areas, 
etc. 

9 . -  Surveying 9.11 Enumerators 9.111 Flood-prone area 
record flood maps showing 
heights and 100-year fre- 
years of quency flood 
flood; use hazard. 
existing 
flood routing 
data avail- 
able on flood 
plains, soil 
surveys, photo 
interpretation, 
etc. 

9.112 Nap showing 
f lood-pronc 
areas frequency 
described in 
general terns 
only. 

The F u n c t i o n  o f  Remote S e n s i n a  

Remote s e n s i n g  h a s  c o n s i d e r a b l e  p o t e n t i a l  i m p o r t z n c e  
i n  mapping  a n d  s u r v e y i n g  o f  w a t e r s h e d .  W i t h  a n  e a r t h  r e s o u r c e s  
s a t e l l i t e ,  l a r g e  areas c a n  be mapped a n d  s u r v e y e d  a t  a low 
i n c r e m e n t a l  c o s t .  T h i s  l ow i n c r e m e n t a l  cost  a d v a n t a g e  o f  ERS 
o v e r  o t h e r  means o f  c o l l e c t i n g  a a t a  i s  p a r t i c u l a r l y  l a r g e  i n  
g e o g r a p h i c a l l y  r e m o t e  areas .  S e v e r a l  a d v a n t a g e s  r e s u l t  f rom 
t h e  s y n o p t i c  v i e w  g i v e n  by r e m o t e  s e n s i n g .  T w 9  m a j o r  a d v a n -  
t a g e s  are: (1) t h e  a b i l i t y  t o  s e e  f e a t u r e s  t h a t  would  n o t  
o t h e r w i s e  be o b s e r v e d ,  a n d  ( 2 )  t h e  a b i l i t y  to t a k e  a " s n a p s h o t n  
o f  a l a r g e  g e o g r a p h i c  r e g i o n .  

Economic a n d  T e c h n i c a l  Models  f o r  E s t i m a t l n g  B e n e f i t s  - 

The  b e n e f i t  e s t i m a t e s  f o r  t h i s  RMF f o l l o w  t h e  m o d e l s  
d e v e l o p e d  i n  t h e  s o u r c !  documen t  f o r  e q u a l  a n d  i n c r e a s e d  cap -  
a b i l i t y  b e n e f i t s .  F u r t h e r  i n f o r m a t i o n  o n  t h e  a p p l i c a t i o n  o f  
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these models to water resources is contained in the introductory 
section in this volume on economic and technical models. 

Current ERTS Activities 

Blanchard: Use of Space Data in Watershed Hydrology 

Burgey : (watershed survey) 

Hoffer: Interdisciplinary Evaluation of ERTS for 
Colorado Mountain Environments Using ADP 
Techniques 

Hollyday: Basin Characteristics Extracted from 
ERTS Data for Improving Regression 
Estimates of Streamflov 

Schumann : Application of ERTS Data Collection 
Systems in ARETS 

Shown : Determine Utility of imagery in Prepar- 
ation of Hydrologic Atlases of Aridland 
Watersheds 

Stoeckeler: Develop Land Use - Peak Runoff Classi- 
fication System for Highway Engineering 
Purposes 

Thorley: (watershed survey) 

Appendix G contains further current information on 
ERTS principal investigators, including addresses, telephone 
numbers, affiliations, summaries of progress reports and 
accomplishments, etc. 

Estimate of ERTS Economic Capabilities 

The estimated benefits shown in Table 17 are based 
on Federal budgetary information, Congressional appropriations 
hearings, and estimated ERTS technical capabilties. See 
Appendix B for additional Federal budget and program infor- 
mation for agencies and programs listed in Table 17. 
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Increased capability benefits are approximately the 
same size as equal capability benefits. 

Table 17: Sunzary of Porencial Bcnetrts to Zedcral Agencies from Remote Sensing 
for 41F 3.1.4 

.m 

Estiaated 04-21 
Cz?ability 3aac- 
fit this Rlrf, 
$ chous. (1973) 

(16) 

t 4 )  

(240) 

(1.500-3.000) 

(8-20) . 

(2-6) 

40 
(140-600) 

(40) 

40 
(1950- 3926) 

Sore: Fipures in parenthesis are order-of-magnitude estimates which are not 
supported by in-depth studies. 

Soarcr :  ECOK, Inc. 

Covcrzacnt 
A$cacy 

irl~ska P o u ~ r  
Afainistratisn 

luznessce Valley 
AGE%D~~:Y 

-. - - , . a .  - 6 ~ t .  of 
X$rit-:=lze, Soil 
Ca~ncrvation 
Ser-ai:e 

C . S .  CcoLogical 
szzvcp 

;eLarirz 7:vcr 
Br: l a  Coanf ssion 

Sus~cehz3na River 
Sasi- Co~mission 

Ar=y ;or?s of 
f.?;ir.~ors 

f . 5 .  ;a?=. of 
A;riculture --- -%,-2L 

- 
Re:avaac PZO~TIE Item 

Resouzce Develo?ment 
Studies 

Flood Control O?eratioas 

3iwer B a s i ~  Suzveys 
aad Inv+stigations 

Uater Resources 
Investigations 

Plood Loss~Reduction 

Appraisal of Reasures to 
Reduce Future Flood 
3anspes 

F:ooC Plain Infor=ation 
Repozts 

Soil a ~ d  Warar Sclcnce 

I 
fr75 Program 

Budget, 
$ thousands 

190 

425 

15.561 

84.880 

7 6 

126 

5.750 

900 

S u ~ b c z  O£ 
~eljoant 

m ~ * s  

3 

4 

5 

13 

3 

4 

5 

2 



RMF No. 3 . 1 . 5  

MAP WATER POLLUTION 

R a t i o n a l e  f o r  B e n e f i t s  

T h i s  f u n c t i o n  p r o v i d e s  e s s e n t i a l  d a t a  f o r  g o v e r n m e n t  
p l a n n e r s ,  r e c r e a t i o n  d e v e l o p e r s ,  i n d u s t r i a l  f i r m s ,  f i s h e r m e n ,  
t h e  g e n e r a l  p u b l i c ,  e tc .  T h e s e  d a t a  a r e  n e c e s s a r y  i n  o r d e r  
t o  make p r o p e r  d e c i s i o n s  o n  g o v e r n m e n t  a n d  p r i v ~ t e  water re- 
s o u r c e  p r o j e c t s ,  d e c i s i o n s  o n  t h e  l o c a t i o n  o f  i n d u s t r i a l  
p l a n t s ,  d e c i s i o n s  o n  r e c r e a t i o n  f a c i l i t i e s ,  e tc .  T h i s  a c t i v -  
i t y  a l s o  p r o v i d e s  d a t a  t o  g o v e r n m e n t ' o f f i c i a l s  t o  b e  u s e d  as  
i n p u t s  f o r  t h e  h i g h e r  o r d e r  RMF's. F o r  e x a m p l e ,  t h e  o u t p u t  
o f  t h i s  f u n c t i o n  is  a n e c e s s a r y  i n p u t  i n  WHF 3 . 2 . 6  - m o n i t o r  
stream s a l i n i t y  a n d  p o l l u t i o n ,  i n  RMF 3 .4 .5  - manage w a t e r  i m -  
poundment  s y s t e m s  - f o r  r e c r e a t i o n a l  p u r p o s e s ,  i n  RMF 3.6.3 - 
r e d u c e  a n d  m o n i t o r  p o l l u t i o n  damage ,  i n  RMF 3 . 7 . 2  - p r o v i d e  
e a r l y  w a r n i n g  o f  l a k e  e u t r o p h i c a t i o n ,  e t c .  

F e d e r a l  Government  A c t i v i t i e s  a n d  R e s p o n s i b i l i t i e s  

The f o l l o w i n g  t a b l e  g i v e s  t h o s e  F e d e r a l  s t a t u t e s  
w h i c h  m a n d a t e ,  a u t h o r i z e ,  3r i m p l y  a c t i v i t y  i n  RMF 3.1 .5  Map 
w a t e r  p o l l u t i o n .  A d e s c r i p t i o n  o f  t h e s e  s t a t u t e s  i s  g i v e n  i n  
Append ix  C. 

L 

Table 18: List of Federal Statutes Relevant 
to RPIF 3.1.5 

Data Requirement 
USC or P.L. Federal Related to 

Yare of Statute ReZerence ~ q c n c y  znlahd water 
b 

1. Bankhead-Jones 7 USC 1310 DA land inventory and 
monitoring of erosion. 
sediment, flood plains 

6. Admission of 43 USC R57 Dl survey of public lands 

NOW States in a state prior to its 
admission to the union 

7. Outdoor P.L. 88-29; DI inventory of outdoor 
Recreation Act 77-Stat. 49 recreation resources 

P.L. 92-500; EPA oil spill rurveillanoe. 
Pollution Control 33 USC 1151 DC vielation detection. 
Act of 1972 pollution surveys and 

research 

33 Usc 883 E ACE surveying and mapping 
Agreements for activities 
Surveys and 
Investigations 

Dl research and 
Control Act monitoring of extent 
of 1973 of toxic substances 

DI comprehensive land 
an4 Planning use planning 
? istance Act 
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General Federal budgeting data and programs that im- 
pact this RMF are given in Appendix B. 

The Corps of Engineers has the following remote 
sensing research projects initiated in FY 1933 in RMF 3.1-5. 

Work Unit Title W o ~ k  Unit No. -- 
Data Collection 030401 
Project Impact 040101 
Land Use and Pollution 040102 
Tennessee-Tombigbee 040103 

A list of Corps of Engineers remote sensing research projects 
for FY 1973, FY 1974, and FY 1975 relevant to RMF 3.1.5 is given 
in Appendix D. . 
Non-Federal Activities 

State environmental agencies are responsible for the 
execution of environmental protection programs and for meeting 
water quality standards set by E.P.;. State information col- 
lection on water pollution exists ..n only a few states. The 
need for water pollution mapping for State agencies will 
probably be met through joint Federal-State programs for in- 
formation and data gathering. 

There are 11 interstate compacts which aim at water 
pollution control. There are also some comprehensive river 
basin compacts between States and the Federal government which 
have water pollution control objectives (e-g., Delaware R.B.C.). 
None of these have specific water pollution mapping functions 
but all have responsibility for pollution information and, 
therefore, need mapping data. (Source: Commission on Water 
Resource Mgt. Report to the President -'1973.) 

The Function of Remote Sensing 

Remote sensing has considerable potential importance 
in mapping and surveying of water pollution. With an earth 
resources satellite, remote sensing permits large areas to be 
mapped and surveyed at a low incremental cost. This low in- 
cremental cost advantage of ERS over other means of collecting 
data is particularly large in geographically remote areas. 
Several advantages result from the synoptic view given by 
remote sensing. Two major advantages are: (1) the ability 
to see features that would not otherwise be observed, and (2) 
the ability to take a "snapshot" of a large geographic region. 
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Economic and Technical Models for Estimating Benefits - --- 
The benefit estimates for this RMF follow the modrls 

developed in the source document for e q c ~ 1  and increased 
tapability banefits. Further information on the application 
of these models to water resources is contained in the intro- 
ductory section in this volume on economic and technical 
models. 

Current EXTS Activities 

Wezernak: Applicatioc of Reaote Sensing to Water 
Quality Monitoring 

Welts: (lake and river pollution s u ~ v e y s )  

Append! x G contains further current information on ERTS 
principal investigators, including addresses, telephone 
numbers, affiliations, summaries of progress reports and 
accomplishments, etc. 

Estimate of ERTS Economic Capabilities -- 
The estimated benefits shown on Table 19 are based 

on Federal budgetary information, Congressional appropriations 
hearings and estimated ERTS technical capabilities. See 
Appendix B for additional Federal budget and program informa- 
tion for agencies and programs listed in Table 19. 
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Table 19: Sunmary of Potential Benoff%s t o  Federal A 
L 
1 

- 
?Y; 5 Prosran 

Ccvernrant audqet . 
Aqency Releva:!t Program Item 5 tD?.isands 

U.S. Dcp: .  of Water pn:lution abatenent 15,733 
Aqrlcultcre. 
Forest Service 

I Ar3y 'or?$ of I Lake Erie waste water E n s i n ~ e r s  manaqenrnf study I 670 

Environmental 
Prctection Agency 

Research and development 
o n  processes and 
efforts 

Abatemect ind'contrcl: 
water q.Jalify anbient 
trend monitoring 

~n'.ilronn+n:al A b a t e w n t  and control: 
?rotec:ion Agency water quality control 

agazcy support 

Ten?+ssee Valley Regional water quality 
Axthority I aanagcnc?t: water 

I 
quality inventory 

I 3.5. 5solo;ical Vater rcsourccs 
Sxrvl"/ fnvc-tigatlo-s 

TOTAL 

mcie. from E m s  for m*? 3 . 1 . 5  It 

I (al ? n c r e a ~ e l  capability benefits are approximately 20% less than equal capability benefit. I 
Sote: Fiqurrs in parenthesis are order-of-maonitude estimates which are not supported by 

in-de?:S ease studies. I ( 3rne:; :  s~gni:ic~nt but not quaqtifxable I 
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MAP "OTENTIAL WATER IMPOUNDMENT AREAS 

R a t i o n a l e  f o r  B e n e f i t s  - 
T h i s  f u n c t i o n  p r o v i d e s  b a s i c  d a t a  f o r  g o v e r n m e n t  p l a n -  

n e r s ,  power  company o f f i c i a l s ,  h y d r o l o g i s t s ,  e t ~ .  T h e s e  d a t a  
arc  u s e d  by  g o v e r n m e n t  o f f i c i a l s  a s  i n p u t s  i n  h i g h e r  o r d e r  
RMF's. F o r  e x a m p l e ,  t h e  o u t p u t  o f  t h i s  RMF is  a n e c e s s a r y  
i n p u t  i n  RMF 3 .4 .7  - p l a n  c h a n g e s  i n  d r a i n a g e  a n d  water i m -  
poundment  s y s t e m s ,  i n  RMF 3 .8 .1  - c o n d u c t  h y d r o l o g i c a l  re-, 
s e a r c h ,  i n  RMF 3 . 9 . 4  - a i d  i n  p l a n n i n g  g o v e r n m e n t  p r o j e c t s  
for f u t u r e  w a t e r  s u p p l y ,  e t c .  

F e d e r a l  Government  A c t i v i t i e s  a n d  R e s ~ o n s i b i l i t i e s  

T a b l e  20  g i v e s  t h o s e  : F e d e r a l  s t a t u t e s  w h i c h  man- 
d a t e ,  a u t h o r i z e ,  o r  i m p l y  a c t i v i t y  i n  RMF 3 .1 .6  map p o t e n -  
t i a l  w a t e r  impoundment  a r e a s .  A d e s c r i p t i o n  o f  t h e s e  
s t a t u t e s  i s  given i n  Append ix  C .  

G e n e r a l  F e d e r a l  b u d g e t a r y  d a t a  a n d  p r o g r a m s  t h a t  
i m p a c t  t h i s  RMF a r e  g i v e n  i n  Append ix  B. 

The C o r p s  o f  E n g i n e e r s  h a s  t h e  f o l l o w i n g  r e m o t e  
s e n s i n g  r e s e a r c h  p r o j e c t s  i n i t i a t e d  i n  FY 1 9 7 3  i n  RMF 3 . 1 . 6 .  

Work U n i t  T i t l e  Work U n i t  No. 

Data  C o l l e c t i o n  - ERTS 030401  

A l i s t  of C o r p s  o f  E n g i n e e r s  r e m o t e  s e n s i n g  r e s e a r c h  
p r o j e c t s  f o r  F Y  1 9 7 3 ,  F Y  1 9 7 4 ,  a n d  F Y  1 9 7 5  r e l e v a n t  t o  RMF 
3- 1 . 6  i". g i v e n  i n  Append ix  D. 



Table  2 0 :  List of F c d c r d l  S t a t u t e s  R e l e v a l ~ t  to 
Hl4F 3.1.6 
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The fo l lowing a c t i v i t i e s ,  methods and p roduc t s  of 
t h e  S o i l  Conservat ion S e r v i c e  (SCS) a r e  r e l e v a n t  t o  t h i s  
RMF.  The c l a s s i f i c a t i o n  system i s  t h a t  of t h e  S C S .  

D a t a  
C a t e g o r i e s  A c t i v i t i e s  He t h o d s  P r o d u c t s  

7. Water  7.2 I n v e n t o r y i n g  7.22 Deve lop  7 .221  Nap o v e r l a y s  o f  
( s u r f  a c e  G r a p h i c s  w a t e r  a r e a s ,  snow 
a n d  g r o u n d  c o v e r ,  a q u i f e r s .  
w a t e r )  r e c h a r g e  a r e a s ,  

etc. 

9. F l o o d  9 . 1  S u r v e y i n g  9.11 E n u m e r a t o r s  9 .111  F l o o d  p r o n e  a r e a  
r e c o r d  f l o o d  maps s h o w i n g  100-  
h e i g h t s  a n d  y e a r  f r e q u e n c y  
y  . a r s  o f  f l o o d  h a z a r d  
f l o o d ;  u s e  
e x i s t i n g  
f l o o d  r o u t i n g  
d a t a  a v a i l a b l e  
o n  f l o o d  p l a i n s ;  
s o i l  s u r v e y s ,  
p h o t o  I n t e r p r e -  
t a t i o n ,  e t c .  

9 .112  Map s h o w i n g  f l o o d  
p r o n e  a r e a s  f r e -  
q u e n c y  d e s c r i b e d  
i n  g e n e r a l  t e r m s  
o n l y  

Non-Federal A c t i v i t i e s  - 
I n  211 s t a t e s ,  t h e r e  a r e  one o r  more agenc ies  respon- 

s i b l e  f o r  c o l l e c t i o n  of  b a s i c  d a t a  and water  r e s o u r c e s  inves-  
t i g a t i o n s .  No s p e c i f i c  mention i s  made of  t h i s  RMF b u t  i t  forms 
p a r t  of  t h e  b a s i c  d a t a  needed f o r  water  r e source  development. 

The Funct ion of  Remote Sens ing  

Remote s e n s i n g  has c o n s i d e r a b l e  p o t e n t i a l  iniportance 
i n  mapping and surveying o f  p o t e n t i a l  water  impoundment. With 
an e a r t h  r e s o u r c e s  s a t e l l i t e , : r e m b t e  sens ing  p e r m i t s  
l a r g e  a r e a s  t o  be mapped and surveyed a t  a  low inc rementa l  
c o s t .  This low incrementa l  c o s t  advantage of  ERS over  o t h e r  
means of c o l l e c t i n g  d a t a  i s  p a r t i c u l a r l y  l a r g e  i n  geographi-  
c a l l y  remote a r e a s .  Severa l  advantages r e s u l t  from t h e  
s y n o p t i c  view given b y  remote sens ing .  Two major advantages 
a r e :  (1) t h e  a b i l i t y  t o  s e e  f e a t u r e s  t h a t  would n o t  o the rwise  
be observed,  and ( 2 )  t h e  a b i l i t y  t o  t a k e  a "snapshot"  of a  
l a r g e  geographic  r eg ion .  
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Economic and Tecnical Models for Estimating Benefits - - 
The benefit estimates for this RMF follow the models 

developed in the source document for equal and increased 
capabil.iry benefits, Further information on the application 
of these models to water resources is contained in the 
introductory section in this volume on economic and technical 
models. 

Current ERTS Activities - 

Dethier: Phenology Satellite Experiment 

Lind: Environmental Study of ERTS Imagery, Lake 
Champlain Basin 

Reeves: Water Budget of Texas High Plains Plaza 
Lakes 

Woodman : To Map the Distribution of Glacio-Aluvial 
Deposits and Associated Glacial Land 
Flows 

Appendix G contains further current information on 
ERTS principal investigators, including addresses, telephone 
numbers, affiliations, summaries of progress reports and 
accomplishments, etc. 

Estimate of ERTS Economic C9abilities - . - - -  L_- 

The estimated benefits shown in Table 21 are based 
on Federal budgetary information, Congressional appropriations 
hearings, and estimated gRTS technical capabilities. See 
Appendix B for additional Federal budget and program infor- 
mation for agencies and programs listed in Table 21. 
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Govcrnnent 

. 1 1 1 v ~ s t i p a t i o n s  

Increased capability benefits are approximately the 
same size a s  equal capability benefits. 



Rt4F No. 3.  2 . 1  

PREDTCT FRESH W A T E R  SUPPLIES AND FLOODS 

R a t i o n a l e  f o r  B c n c f i t s  - - 
T h i s  p r e d i c t i o n  f u n c t i o n  i s  i t e c e s s a r y  i n  o r d e r  t o  

t a k e  a c t i o n  t h a t  i n s u r e s  an  a d e q u a t e  s u p p l y  of  f r e s h  w a t e r  i n  
t h e  f u t u r e  and i n  o r d e r  t o  +.ake p r e v e n t i v e  a c t i o n  i n  m i n i m i z i n g  
t h e   effect,^ of f l o o d s .  The o u t p u t  of  t h i s  RMF, f o r  ext tmple ,  
i s  an i n p u t  t o  RMF 3 . 4 . 2  - manage w a t e r  impoundment s y s t e m s  
f o r  f l o o d  c o n t r o l ,  t o  RMF 3 . 6 . 1  - a s s e s s  and r e d u c e  f l ~ o d  dam- 
a g e ,  RMF 3 . 7 . 1  prc:vide e a r l y  w a r n i n g  o f  d i s a s t e r o u s  f l o o d s ,  
t o  RMF 3.4.3 - manage w a t e r  impo:lndment s y s t e m s  f o r  u r b  ., 
w a t e r  s u p p l y ,  e t c .  

F e d e r a l  Government A c t i v i t ' e s  and R e s p o n s i b i l i t i e s  - --- 
T a b l e  22 g i v e s  t h o s e  F e d e r a l  s t a t u t e s  which manda te ,  

a u t h o r i z e ,  o r  i m p l y  a c t i v i t y  i n  RMF 3.2 .1 ,  P r e d i c t  F r e s h  :Vater 
S u p p l i e s  and F l o o d s .  - 

I 

Table 2 2 :  L i s t  o f  F e d e r a l  S t a t u t e s  R e l e v a n t  
t o  RMF 3 .2 .1  1 

-. 

No. Name. of  S t a t u t e  

Watershed P r o t e c -  
t i o n  and F lood  
P r o t e c t i o n  Act  

usc or  P.L, 
Refe rence  

1 6  USC 
1001-1009 

Water Resou rces  
P l a n n i n g  Act 

Tennes see  V a l l e y  1 6  USC l ?  a 
A u t h o r i t y  Act of  / 1933 - 

P . L .  89-80; 
42 USC 
1962D-12 

Act  o f  
J u n e  1 7 ,  1902 

F e d e r a l  
Agency 

3 2  STA 388 

Da ta  Requirement  
P .e la ted  t o  

I n l a n d  Water  
- -- 

D A 
A C E  

I D I ,  DA 
!iEW 

I FPC 

I DI 
I 
I 

: TvA 

-- 

i n v ~ s t i g a t i o n s  and 
s u r v e y s  f o r  f l o o d  
p r e v e n t i o n  and 
w a t e r s h e d  program 
dcveloprnent  

s t u d i e s  o f  w a t e r  
s u p p l y  s u p p l y  
adequacy  

p l a n n i n g ,  c o n s t r u c t i o n  
and  o p e r a t i o n  o f  
i r r i g a t i o n  and w a t e r  
management F a c i l i t i e s  

w a t e r  management 
o f  TVA sys t e . ?  

G e n e r a l  F e d e r a l  b u d g e t c r y  d a t a  and p r o g r a m s  t h a t  i m p a c t  
t h i s  2MF are g i v e n  i n  AppenGix B.  
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T h e  C o r ~ s  o f  E n g i n e e r ?  h a s  t h e  f o l l o b i n g  r e m o t e  
s e n s i n g  r e s e a r c h  p r o j e c t s  i n i t i a t e d  i n  FY 1 3 7 3  i n  R M F  3 . 2 . 1 .  

Work U n i t  - T i t l e  Work U n i t  N o .  

M i s r o u r i  R i v e r  0 3 0 2 0 1  

P i s h t r a p  R e s e r v o i r  0 3 0 5 0 1  

D a t a  C o l l e c i  *on  - YRTS 0 3 0 4 0 1  

A l is t  o f  C o r p s  o f  E n g i n e e r s  r e m o t e  s c n s i n g  r e s e a r c h  
p r o j e c t s  for F Y  1 9 7 3 ,  FY 1 9 7 4 ,  a n d  FY 1 9 7 5  r e l e v a n t  t o  RMF 3 . 2 . 1  
is ~ i v e n  i n  A p p e n d i x  D .  

N o n - F e d e r a l  A c t i v i t i e s  - 

T h e  C a l i f o r n i a  D e p a r t m z n t  o f  W a t e r  R e s o u r c e s  i s  res- 
p o n s i b l e  f o r  c o m p i l i n g  d a t a  . r a t e r  s u p p l i e s  a n d  u s e s ,  a n d  
f o r  c o o p e r a t i n g  i n  f o r e c a s c ~ .  , : n o w ~ e l t  a n d  r u n o f f .  ( C o n t r o l -  
l e r s  R e p o r t  7 1 / 7 2 ) .  T h c s c  r e s p o n s i h i l i t i e s  a r e  c a r r i ed  o u t  
by v a r i o u s  S t a t e  a n d  l o c a l  a g e n c i e s  1-1 e a c h  s t a t e .  

The  F u n c t i o n  of Remote  S - e n s i n g  - 

Reinote s e n s i r . g  p r o v i d e s  d a t a  t h a t  c a n  s i g n i f i c a l ~ k l y  
i m p r o v e  p r e d i c t i o n  o *  f r e s h  w a t e r  s u p p l i e s  a n d  f l o o d s .  F r e q u e n t  
s y n o p t i c  c o v r r a g e  0' l a r g e  w a t e r s h e d  a r e a s  m a k e s  p o s s i b l e  a n  
a s s e s s m e n t  o f  s n o w - c o v e r .  m o i s t u r e .  a n d  r u n o f f  c o n d i t i o n s  t h a t  
c a n n o t  be' a c h i e v e d  a s  e f f i c i e ~ t l y  u s i n g  o t h e r  m e a n s .  T h e s e  
d a t a ,  t q q e t h e r  w i t h  t h e  a d v a n c e  i n f o r m a t i o n  o n  w e a t h e r  c o n -  
d i t i o n s  a l so  s u p p l i e d  b y  remote s c n s i n g ,  r e d u c e  e r r o r  m a r g i n s  
i n  p r e d i c t i v e  models a n d  l e n g t h e n  f l o o d  w a r n i n g  t i m e s .  

E c o n o m i c  a n d  T e c h n i c a l  M o d : l s  f o r  E s t i m a t i n g  B e n e f i t s  - 
T h e  b e n e f i t  e s t imates  f o r  t h i s  RMF f o l l o v  t h e  m o d e l s  

d e v e l o p e d  i n  '-he s o u r c e  d o c u m e n t  f o r  e q u a l  a n d  i n c r e a s e d  
c a p a b i l j t y  b e n e n f i t s .  F u r t h e r  i n f o r m a t i o n  o n  t h e  a p p l i c a t i o n  
o f  t h e s e  m o d e l s  t o  w a t e r  r e s o u r c e s  i s  c o n t a i n e d  i n  t h e  i n t r o -  
d u c t ~ r y  s e c t i o n  i n  t h i s  v o l u m e  o n  e c o n o m i c  a n d  t e c h n i c a l  
n o d e l s .  



Current ERTS Activities 

Colwcll: Analysis of River Meanders From E R T S - A  
Imagery 

Higer : Develop Data Relay System for Monitoring 
Hydrologic Conditions in Florida 

Schumann: Application of ERTS Data Collection Sys- 
tem in ARETS 

Serebreny: Time-Lap:e Data Processing for Dynamic 
Hydrologic Conditions 

Appendix G contains further current information on 
ERTS principal investigators, including addresses, telephone 
numbers, affiliations, summaries of progress reports and 
accomplishments, etc. 

Estimate of ERTS Economic Capabilities -------- 

The estimated benefits shown in Table 23 are based 
on Federal budgetary information, Congressional hearinqs, and 
estimated ERTS technical capabilities. See Appendix B 
additional Federal budget and progra- information for agencies 
and nrograms listed on Table 23. 
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Increased capability benefits are a p p r ~ x ~ ~ a t e l y  the 
same size as equal capability benefits. 

- 
4 

~ a b l a  23: summary o f  P o t e n t i a l  B e n e f i t s  t o  ~ e d e r a l  Aqenc ies  from Remote S e n s i n g  
f o r  R I r  3 . 2 . 1  

. - - - -  - 
Estk.r tcd E ~ s r l  
C a ? ~ b l l i t y  Ban*- 
f i t  t h i s  RNF. 
s t h o u s .  (19731. 

( 2 -  61 

( 8 -  201 

0 -  901 

Number o r  
. e l avan t  

~WP'. 

4 . 
3 

6 

F17s 
0. * * m t .  

126  

1 6  

1.282 

P 

Corc r rmont  
Agancy 

Susqaehanna R i v e t  
Bas in  c ' o = i s s i o a  

D c l r u a r *  R i v e r  
Cot..ai?sion 

U.S. Dapt. o f  
I s t c r i o r .  Buruau 
o f  ~ e c l a m a t i o ~  

04.000 0 . s 0 0  - 3.ooc.j 

1.150 ( ( I 4 0  - 600) 

220 
.165.713 ' ( 3 4 0 -  900)  

t2 ,0-4 - 4.620) 

-- - -- 

R e l t v r n t  P , a . r r a  :tea 

A p p r a i s a l  o f  motsure. t o  
RaCuce F u t u r e  r l o o d  
Damrqrs 

F lood  tors C e 3 u c t i o n  

Reg ions1  P l a n n i n g  S e r v l c e  

I 
0.5. C e o l o q i c a l  

Survey  

,Texnrbss f  V a l h y  
Author  ~ t y  

Army C o r p s  o f  
E s g i n e c r r  

U.S. Gcpt. o f  
h ~ r i c u i t u r e .  
S o i l  C o n s e r v a t i o a  
S e r v i c e  

TOTALS 

r o t e :  . . q u r e s  i n  p a r e n t h e s i s  a r e  o r d e r - o F m a g n l t u d e  e s t i n r t e r  wh ich  a r e  n o t  s u p p o r t e d  
by i n - d e p t h  c a s e  s:udies. 

Source :  ZCOli. Xnc. 

w a t e r  R e s o u r c e s  
I n v e 8 t i g a t i o n e  

F lood  C o n t r o l  
O p e r a t  i o n s  

F lood  P l a i n  I n f o r a a t l o n  
R e p o r t s  

Z c c h n ~ c a l  P r o q r a c n i n g  . 
X n s t a l l r t i o n  S e r v i c e s  
and  Snow S u r v e y s  



INVENTOKP FRESif WATER S I J P P I  IES AND SNOW COVER 

Ratio~iale for Hcnefits 
-.--- 

This inventor4nq function is required in order to be 
able to determine if current fresh water supply will be ade- 
quate to mect current fresh water needs. If it is known that 
the current fresh water supply is at an inadequate level, then 
action can be taken to increase this level. The output of 
this RMF, for example, is an input into RMF 3.3.1 - monitor 
changes in free water ~ z e a s ,  into RMF 3.3.2 - monitor changes 
in snow, ice and glaciers, into F.MF 3.4 - manage water in- 
poundment systesm, into RMF 3.5.1 - conserve fresh water 
resoureces, etc. An example of the potential usefulness of 
ERS in monitoring snow cover is shown in Figure 1.4a in Volume I. 

Federal Govcrnment Activities and Responsibilities 

Table 24 gives those Federal statutes which mandate, 
authorize, or imply activity in RMF 3.2.2 Inventory fresh 
water supplies and snow cover. A description of these 
statues is given in Appendix C. 

. . 
T a b l e  2 4  L i s t  o f  F e d e r a l  S t a t u t e s  R e l e v a n t  

to  REiF 3.2.2 
----- 

F e d e r a l  
Agency 

D A 
ACE 

D I  

D I  

. 01, DA 
HEW, 
FPC 

Df 

D A 

TVA 

-. ----- 
USC o r  P.L. 

R e f e r e n c e  

1 6  USC 
1001-1009 

43 USC 485g 

P.L. 88-29;  
7 7 - S t a t .  49  

P.L. 83-80 
42 USC 
1962D-12 

32 STA 388 

7 USC 427, 
427i 

1 6  USC 1 2 a  

No. 

2. 

5 .  

7. 

8. 

D a t a  R e q u i r e m e n t  
R e l a t e d  t o  

I n l a n d  W a t e r  

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

i n v e n t o r y  o f  
i r r i g a t e d  l a n d  

i n v e n t o r y  o f  o*:L- 
d o o r  r e c r e a t i o n  
r e s o u r c e s  

s t u d i e s  o f  w a t e r  
s u p p l y  s u p p l y  
a d e q u a c y  

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

i n v e n t o r y  o f  l a n d  
a n d  w a t e r  r e s o u r c e s  

wa . e r  management of 
TVA s y s t e m  1 

----- 
-PA--- 

Namc o f  S t a t u t e  

W a t e r s h e d  P r o t e c -  
t i o n  a n d  F l o o d  
P r o t e c t i o n  Act  

F e d e r a l  
R e c l a m a t i o n  A c t  

O u t d o o r  
R e c r e a t i o c  Act  

Water  kesoe-ccm 
P l a n n i n g  Act  

Act  o f  
J u n e  :7, 1902  

A g r i c u l t u r a l  
R e s e a r c h  A c t  

T e n n e s s e e  V a l l e y  
A u t h o r i t y  A c t  o f  
1 9 3 3  



RMF No. 3.2.2 

General federal budgetary data and programs that im- 
pact this RMF are given in Appendix B. 

Thc Corps of Engineers has the following remote 
sensing research projects initiated in FY 1973 in RWF 3.2.2. 

Work Unit Title 

Data Collection - ERTS 
Permafrost 14apping 

Work Unit No. - 

A list of Corps of Engineers remote sensing research 
projects for FY 1973, FY 1974, and FY 1975 relevant to RMF 
3.2.2 is given in Appendix 3D. 

The following activities, methods and products of the 
Soil Conservation Service ( S C S )  are relevant to this RMF. The 
classification system used is that of the SCS. 

Data  
C a t e g o r i e s  A c t i v i t i e s  - -- Method.-. - P r o d u c t s  - 

7. Water  7.2 Inven-  7 .21  U.:e E n u m e r a t o r s  7.211 C o n p l c t e  
t s u r f a c e  and  t o r y i n g  t o  c o l l e c t  d a t a  d a t a  
g r o u n d  w a t e r )  from a l l  a v a i l -  showing  

a b l e  s o u r c e s .  a c r r f e e t  
of w a t e r .  
w a t e r  q u a l -  
i t y ,  i r r i g a -  
t i o n  w n t c r  
u s e ,  s a t c r  
u s e ,  h y d r a -  
g r a p h  Lore  
c a s t s ,  peak  - 
a n d  low v a l u e s  
w a t e r  y i e l d  
f r o n  rn0w.r tc. 

9 .  F l o o d  9 .2  Xnven- 9.;1 U s r  ADP t a p e s  9.211 ----- 
t o r y  i n 9  d e v e l o p e d  from 

9 . 1 1  methods  

9 . 2 2  ' r h u l a t e  9 - 2 2 '  A c r e s  o f  l a n d  
w i t h  1 0 0 - ) e a r  
f  r c q u e n c y  
f l o o d  h a x a r d .  

9.122 A c r c s  o f  l a a d  
w i t h  f l b o d  
h a z a r d  o f  
unknow f r c -  
quancy .  

9 . 2 2 3  a c r e s  w i t h  f l o o d  
h e z a r d  i n  u r b a n  
a n d  b u i l t - u p .  

9 . 2 7 4  A c r c s  w i t h  f l o o d  
h a z a r d  Jn o t h e r  
a r e a s .  ' 

9 . 2 3  U r v e l o p  9.231 F l o o d - p r t  rte 
g r a p h i c s  ar..a maps 
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Non-Federal Activities - 

In most western states, an appropriate agency (for 
example, the California Department of Water Resources) co- 
operates with the Federal snow cover survey. Cities and rural 
water districts maintain inventories of water supplies in 
city and rural storage systems. States maintain inventories 
of supply in state reservoirs and cooperate with the Federal 
government in the use of water storage space in federally 
managed reservoirs. Municipal and Industrial Water Supply 
programs receive financial and pianning assistance from HUD, 
FHA and other Federal agencies. 

The Function of Remote Sensing 

The frequent synoptic coverage of large areas provided 
by remote sensing is well suited to inventorying parameters 
that are subject to rapid change. This is especially true 
of the water-resources area, in which a broad range of deci- 
sions on power generation, irrigation, flood prevention, and 
fresh-water supply must be made based on information which 
should have as short a lead time as possible. Accurate car- 
rent information both reduces error margins and makes pos- 
sible full use of available resources. The low incremen- 
tal cost of information from earth resources satellites makes 
them especially a~propriate for this function. 

Economic and Technical -- Models for Estimating Benefits 
The benefit estimates for this RMF follow the models 

developed in the source document for equal and increased 
capability benefits. Further information on the application 
of these models to water resources is contained in the intro- 
ductory section in this vo!urca on economic and technical 
models. 

Current ERTS Activities -- 
Barnes: To Evaluate the Application of ERTS ( A )  

Data for Detecting and Mappiilg Snow Cover 

Colwell: Use of ERTS-A to Aid in Solving Water 
Resource Management Problems in North 
California 

Knepper : Geologic and Mineral and Water Resources 
Investigation in Western Colorado Using 
ERTS-A Data 
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Schumanrl Application of ERTS Data Collection Sys- 
tem in ARETS 

Weaver: Research and Investigation of Geology, 
Mineral and Water Resources in Maryland 

Weller : Survey of the Seasonal Snow Cover of 
Alaska 

Wiesnet: Evaluation of ERTS Data for Certain 
Hydrolcgical Uses 

Webber: Exploitation of ERTS Xmagery Using Snow 
Enhancement Techniques 

Appendix G contains further currect information on 
ERTS principal investigators, including addresses, telephone 
numbers, affiliations, summaries of progress reports and 
accomplishments, etc. 

Estimate of ERTS Economic Canabilities 

Th estimated benefits shown in Table 25 are based 
on Federal budgetary information, Congressional Appropriations 
hearings, and estimated ERTS technical capabilities. See 
Appendix B for additional Federal budget and program infor- 
mation for agencies and programs listed in Table 25. 

In Table 25 increased capability benefits are 
approximately the same size as equal capability benefits. 
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GATHER INFORMATION FOR fIYDROLOGICAL MODELS 

R a t i o n a l e  o f  B e n e f i t s  - --- 

T h e  c u t p u t  o f  t h i s  i n f o r m a t i o n  f u n c t i o n  i s  n e e d e d  as 
a n  i n p u t  f o r  s e v e r a l  h i g h e r  o r d e r  RMF's. E x a m p l e s  o f  s u c h  
RMF's a re  RMF 3 .4  - manage w a t e r  impoundment  s y s t e m s ,  RHF 
3.6.2 - r e d u c e  damage t o  water *:mpoundment s y s t e m s  f r o m  
s i l t i n g  a n d  s e d i m e n t a t i o n ,  RMF 3 . 8 . 1  - c o n d u c t  h y d r o l o g i c a l  
r e s e a r c h ,  RMF 3.9.1 - d e s i g n  g o v e r n m e n t  p r o g r a m s  t o  r e d u c e  
f l o o d  damage.  

F e d e r a l  Government  A c t i v i t i e s  a n d  R e s p o n s i b i l i t i e s  

T a b l e  26 g i v e s  t h o s e  F e d e r a l  s t a t u t e s  w h i c h  man- 
d a t e ,  a u t h o r i z e ,  o r  i m p l y  a c t i v i L y  i n  RMF 3.2.3 g a t h e r  i n -  
f o r m a t i o n  f o r  h y d r o l o g i c a l  m o d e l s .  A d e s c r i p t i o n  o f  t h e s e  
s t a t u t e s  i s  g i v e n  i n  A p p e n d i x  C -  

Table 26: L i s t  o f  F e d e r a l  S t a t u t e s  R e l e v a n t  1 

A 

-- 
D a t a  R c q u i r o a e n t  

R e l a t e d  t o  
I n l a n d  W a t e r  

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

i n v e n t o r y  o f  
i r r i g a t e d  l a n d  

s t u d i e s  of w a t e r  
S U P P ~ Y  s u p p l y  
a d e q u a c y  

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

water managemen t  
cf TVA s y s t a m  

-- 

t o  RMF 3.2.3 -- 
F e d e r a l  
Agency 

DA 
ACE 

D I 

D1,DA 
HEW, 
FPC 

D I 

USC o r  P.L.  
R e f e r e n c e  

1 6  USC 
1 0 0 1 - 1 0 0 9  

-43 USC 
4 8 5 g  

P.L. 89 -80 ;  
4 2  USC 
1962D-12 

32 STA 38d 

C 

Kame of S t a t u t a  2 ! 
1 2. 

5 .  

I 
1 .  

' 9. 

W a t e r s h e d  P r o t e c -  
t i o n  a n d  F l o o d  
P r o t e c t i o n  A c t  

Federal R e c l a -  
m a t i o n  Law 

W a t e r  R e s o u r c e s  
P l l n n i n g  A c t  

A c t  o f  J u n e  

1 8 .  

1 9 0 2  

T e n i i e s s e e  
V a l i e y  A u t h o r i t y  

I 
I 
f 

1 6  USC 1 2 a  TV A 
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G e n e r a l  F e d e r a l  b u d g e t a r y  d a t a  a n d  p r o g r a m s  t h a t  i m -  
p a c t  t h i s  RMF a r c  g i v e n  i n  A p p e n d i x  B .  

T h e  C o r p s  o f  E n g i n e e r s  h a s  t h e  f o l l o w i n g  r e m o t e  
s e n s i n g  r e s e a r c h  p r o j e c t s  i n i t i a t e d  i n  FY 1 9 7 3  i n  RMF 3 . 2 . 3 .  

Work U n i t  T i t l e  - - Work u n i t  No. 

D a t a  C o l l e c t i o n  - ERTS 0 3 0 4 0 1  

A l i s t  o f  C o r p s  o f  E n g i n e e r s  r e m o t e  s e n s i n g  r e s e a r c h  p r o j e c t s  
f o r  FY 1 9 7 3 ,  F Y  1 9 7 4 ,  a n d  FY 1 9 7 5  r e l e v a n t  t o  RMF 3 . 2 . 3  i s  
g i v e n  i n  A p p e n d i x  D .  

The  F u n c t i o n  o f  Remote  S e n s i n g  -- 
T h i s  RMF c o v e r s  n o t  o n l y  i n p u t s  f r o m  3 . 2 . 2 ,  t h e  i n -  

v e n t c r y i n g  o f  f r e s h  w a t e r  s u p p l i e s  a n d  snow c o v e r ,  b u t  a l s o  
t h e  s u r v e y i n g  o f  m o i s t u r e  a n d  r u n o f f  c o n d i t i o n s ,  g r o u n d  t e m -  
p e r a t u r e s  a n d  w e a t h e r  c o n d i t i o n s .  A c c u r a t e  d a t a  i n  t h e s e  
a r e a s  a r e  e s s e n t i a l  t o  o p e r a t i o n a l  h y d r o l o g i c a l  m o d e l s .  T h e  
f r e q u e n t  s y n o p t i c  c o v e r a g e  a n d  s h o r t  l e a d  t i m e s  p r o v i d e d  b y  
r e m o t e  s e n s i n g  make p o s s i b l e  e s p e c i a l l y  s i g n i f i c a n t  i m p r o v e -  
m e n t s  i n  r e a l - t i m e  m o d e l s .  The  r e s u l t i n g  o u t p u t  h a s  a d i r e c t  
i m p a c t  o n  d e c i s i o n s  a f f e c t i n g  i r r i g a t i o n ,  p o w e r  g e n e r a t i o n ,  
f l o o d  c o n t r o l  a n d  f r e s h  w a t e r  s u p p l y .  T h e  l o w  i n c r e m e n t a l  
c o s t  o f  i n f o r m a t i o n  f r o m  e a r t h  r e s o u r c e s  s a t e l l i t e s  m a k c s  
t h e m  e s p e c i a l l y  a p p r o p r i a t e  f o r  t h i s  f u n c t i o n .  

E c o n o m i c  a n d  ' l l e c h n i c a l  M o d e l s  For  E s t i m a t i n g  B e n e f i t s  ------------- 
T h e  b e n e f i t  e s t i m a t e s  f o r  t h i s  RMF f o l l o w  t h e  

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

C u r r e n t  ERTS A c t i v i t i e s  

Mark:  ERTS D a t a  f o r  L e w i s  R e s o u r c e  C e n t e r  

S e r e b r e n y :  T i m e - L a p s e  D a t a  P r o c e s s i n g  f o r  Dynamic 
H y d r o l o g i c  C o n d i t i o n s  

h p p e n d i x  G c o n t a i n s  f u r t h e r  i n f o r m a t i o n  on  ERTS p r i n -  
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ciple investigators, including addresses, telephone numbers, 
affiliations, sun~maries of progress reports and accomplishments, 
etc. 

Estimate of ERTS Economic Capabilities - - 
The estimated benefits shown in Table 27 are based 

on Federal budgetary information, Congressional appropriations 
hearings, and estimated ERTS technical capabilities. See 
Appendix B for additional Federal budget and program infor- 
mation for agencies and programs listed in Table 27. 

2 

Potential Benefits to redoral ~gencies from Remote Sensin9 
for W P  3.2.3 

1 I 1 Estimated Equal 

I I I Government mudget , 
Rcar.cv Relavant Program Item t thousands $ thous. (19731 I 

U.S. Dcpt. of I Soil and watorsh~d Inteclor, Bureau Conservation 
of Land Manage- 
rle1,t i 

U.S. Dept. of I Regional Planning Interior, Buraau Service 
of icecianation 

Tcnnccsoe Valley Water Control Operations 
Authority I 

I hrny Corps Gf I stream Caging cntjineers I 5,105 

0 . 5 .  Dept. of'. 
Agriculture, Soil 
Ccnservatior 
.service 

Army Corps of I C..raeral Hydrological Engineers studies 

Technical Programming 
Installation Servicou 
and Snow Surveys 

U.S. Dept. of 
Agricu:ture, Soil 
Conservation 
Scrvice 

U.5. Geological Water Resources 
survey I Investigations 

River Xiasin Surveys 
and Investigatinns 

( TOTALS 

(a) lncieased capability beneflts = $(6-a)  tboueand 
m Increased capa1IIity benefits - I(75-9") thousan. 

1 Benefit sipnificant~ but not quantifiable 

I Rote: Figures In parenthesis ore order-of-mapnitude eatlaates which are not supported 
by In-depth case studies. I 

Sources SCOW, Inc. - 

Increased capability benefits are appxoximat~!ly the 
same size as equal capability benefits, except where otherwise 
indicsted in Table 27. 
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IKSPECT WATER IMPOUNDMENT AREAS 

Xationale for Bqnefits 

This inspection funct.ion is necessary in order to 
determine the degree of vario s types of water polluticn and 
to determine the structural and mechanical soundness of water 
resource facilities in wdter impoundment areas. The output 
of this inspection activity are inputs into several RMF's 
such as, for example, RMF 3.3.5 - monitor Crainage patterns, 
RMF 3.3.6 - monitor cyclical pollution patterns, KMF 3 . 4 . ' 1  - 
plan chan~es in drainage and water impoundment systems, RMF 
3.7.2 - provide early Trarning of lakc eutrcphicstions, ..tc. 
Federal Government - Activities and Responsibilities ------ --- 

The following table gives tkose Federal statutes which 
mandate, authorize, or imply activity in RMF 3.2.4, inspect 
water impoundment areas. A description of these statutes is 
given in Appendix C. 

Tab le  2 8 :  L i s t  o f  F e d e r a l  S t a t u t e s  Re levan t  
t o  RMF 3.2.4 

Data Requirement  
R e l a t e d  t o  

I n l a n d  Water  

i n v e s t i g a t i o n s  and 
s u r v e y s  f o r  f i o o d  
p r e v e n t i o n  and 
wa te r shed  program 
development  

i n s p e c t i o n  o f  dams; 
ERTS d a t a  u sed  t o  
l o c a t e  t h e m  

o i l  s p i l l  s u r v e i l -  
l a n c o ,  v i o l a t i o n  
d e t e c t i o n ,  p o l l u t i o n  
su -,veyb and re$?- ryh  

r e s e a r c h  and 
m o n i t o r i n g  of t o x i c  
s u b s t a n c e s  

F e d e r a l  
Agency 

D A 
ACE 

ACE 

EPA 
DC 

0 1 

- 

USC o r  P.L. 
Refe rence  

1 6  USC 
1001-1009 

P.L. 92-367 

P.L. 92-500; 
33 USC 1151 

. NYP 

No. 

I 2 *  

10 .  

11. 

1 16.  

I 

- 

1Ia:ne o f  S t a t u t e  

Watershed P r o t e c -  
t i o n  and Flood 
P r o t e c t i o n  Act 

Dam S a f e t y  Act 

Fedcri i l  Water 
P o l l u t i o t l  
C o n t r o l  Act o f  
1972 

Toxic  Subs t ance  

I A c t  I 
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G e n e r a l  F e d e r a l  b u d g e t a r y  d a t a  a n d  p r o g r a m s  t h a t  i m -  
p a c t  t h i s  RMF a r e  g i v e n  i n  A p p e n d i x  B .  

The  C o r p s  o f  E n g i n e e r s  h a s  t h e  f o l l o w i n g  r e m o t e  
s e n s i n g  r e s e a r c h  p r o j e c t  i n i t i a t e d  i n  FY 1 9 7 3  i n  RMF 3 . 2 . 4 .  

Work U n i t  T i t l e  Work U n i t  No, - 
D a t a  C o l l e c t i o n  - ERTS 0 3 0 4 0 1  

A l i s t  o f  C o r p s  o f  E n g i n e e r s  r e m o t e  s e n s i n g  r e s e a r c h  
p r o j e c t s  f o r  F r  1 9 7 3 ,  FY 1 9 7 4  a n d  F Y  1 9 7 5  r e l e v a n t  t o  RMF 
3 . 2 . 4  i s  g i v e n  i n  A p p e n d i x  D .  

N o n - F e d e r a l  A c t i v i t i e s  - 
I n  F l o r i d a ,  t h e  W a t e r  R e s o u r c e s  A c t  o f  1 9 7 2 ,  among 

o t h e r  r e s p o n s i b i l i t i e s ,  c a l l s  o n  t h e  D e p a r t m e n t  o f  N a t u r a l  
R e s o u r c e s  t o  r e g u l a t e  t h e  c o n s t r u c t i o n  a n d  o p e r a t i o n  of s u r f a c e  
w a t e r  r e s e r v o i r s .  ( S o u r c e :  C o m m i s s i o n  o n  W a t e r  R e s o u r c e  
Mznagement  R e p o r t  t o  P r e s i d e n t  - 1 9 7 3 ) .  The  W a s h i n g t o n  ( s t a t e )  
D e p a r t m e n t  o f  W a t e r  R e s o u r c e s  e s t a b l i s h e d  m i n i n u m  l e v e l s  f o r  
l a k e s .  A l l  s t a t e s  h a v e  some s t a t e - o w n e d  a n d  a p e r a t e d  dams a n d  
r e s e r v o i r s .  A l l  o f  t h e s e  i m p o u n d m e n t  a r e a s  a r e  i n s p e c t e d  b y  
a p p r o p r i a t e  s t a t e  a g e n c i e s  a s  p a r t  o f  t h e  m a n a g e m e n t  o f  s t a t e -  
owned dams  a n d  p u b l i c  , a k e s .  

T h e  F u n c t i o n  o f  Remote  S e n s i n s  

Remote  s e n s i n g  c a n  h e  u s e d  t o  s u r v e y  w a t e r  i m p o u n d m e n t  
a r e a s  t o  d e t e r m i n e  w a t e r  l e v e l s ,  water  v o l u m e s  ( e s p e c i a l l y  
when u s e d  i n  c o n j u n c t i o n  w i t h  a r e m o t e  d a t a  c o l l e c t i o n  s y s t e m ) ,  
t y p e s  a n d  c o n c e n t r a t i o n  o f  p o l l u t a n t s ,  a n d  t h e  p r e s e n c e  a n d  
c o n d i t i \ - : ,  o f  u n r e g i s t e r e d  dams  a n d  i m p o u n d r n c n t s .  T h i s  i n f o r -  
m a t i o n  -:in b e  used t o  t a k e  t i m e l y  c o r r e c t i v e  a c t i o n  when  t h i s  
i s  i n d i c a t e d  a n d  t o  f u l f i l l  s t a t u t o r y  s u : l r e y  r e q u i r e m e n t s .  
T h e  s y n o p t i c  c a p a b i l i t i e s  o f  r e m o t e  s e n s i n g  make  i t  e s p e c i a l l y  
u s e d f u l  f o r  w a t e r s h e d  s u r v e y  a c t i v i t i e s  s u c h  a s  t h o s e  w h i c h  
m u s t  b e  r e p e a t e d  o n  a  r e g u l a r   asis is. 

E c o n o m i c  and T e c h n i c a l  M o d e l s  -- f o r  E s t i m a t i n g  B e n e f i t s  

T h e  b e n e f i t  e s t i m a t e s  f o r  t h i s  RMF f o l l o w  t h e  m o d e l s  
d e v e l o p e d  i n  t h e  s o u r c e  d o c u m e n t  f o r  e q u a l  a n d  i n c r e a s e d  
c a p a b i l i t y  b e n e f i t s .  F u r t h e r  i n f o r m a t i o n  o n  t h e  a p p l i c a t i o n  
o f  t h e s e  m o d e l s  t o  w a t e r  r e s o u l - c e s  i s  c o n t a i n e d  i n  t h e  
i n t r o d u c t o r y  s e c t i o n  i n  t h i s  v o l u m e  o n  e c o n o m i c  a n d  t e c h n i c a l  
m o d e l s .  
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C u r r e n t  ERTS A c t i v i t i e s  

C a r l s o n :  Break -up  C h a r a c t e r i s t i c s  o f  t h e  Chena 
F i v e r  D a s i n  

C a s t :  Remote S e n s i n g  o f  R e c l a m a t i o n  P r o j e c t s  

Chase :  ( w a t e r s h e d ,  l a k e  s l r v e y )  

H i d a l g o :  P r e l i m i n a r y  S t u d y  o f  Lake  P o n t c h a r t r a i n  
a n d  V i c i n i t y  U s i n g  Remote ly  S e n s e d  D a t a  
From ERTS 

L i n d :  d n v i r o n ! n e n t a l  S t u d y  o f  Z R X S  I m a g e r y ,  
:,ake Chcmpla in  B a s i n  

Mark : ERTS D a t a  f o r  Lewis  R d s o u r c e  C e n t e r  

Myers:  E f f e c t i v e  Use cf ERTS M u l t i s e n s o r  D a t a  
i n  G r r a t  P l a i n s  C o r r i d o r  

P o l c y n :  H y d r o l o g i c  P r o b l e m s  o f  Lake  O n t a r i o  

II B a s i n  f o r  TFYGL 

Reeves  : Wate r  B u d g e t  o f  T e x a s  High  P l a i n s  P l a z a  
Sakes  

S a t t i n g e r :  P l a n n i n g  o f  Land Use i n  t h e  D e t z o i t  
Me, L O  Area  

Y a r g e r :  S t u d y  o f  M o n i t o r i n g  F r e s h  W a t e r  R e s 9 u r c e s  

Append ix  G c o n t a i n s  f u r t h e r  c u c r e n t  i n f o r m a t i o n  o n  
ERTS p r i n c i p a l  i n v ? s t i g a t o r s ,  i n c l u d i n g  ad?: e s s e s ,  t e l e p h o n i :  
number s ,  a f f i l i a t i o n s ,  s u m m a r i e s  o f  p r o g r e s s  r e p o r t s  a n d  
a c c o m p l i s h m e n t s ,  e t c .  

E s t i m a t e  o f  E S S  Sconcmic  C a p a b i l i t i e s  - 
The e s t i m a t e d  b e n e f i t s  shown i n  T a b l e  29 a r e  b a s e d  

o n  F e d e r a l  b u d g e t a r y  i n f o r m a t i o n ,  C o n g r e s s i o n a l  a p p r o p r i 3 t i o n s  
h e a r i n g s ,  a n d  e s t i m a t e d  ERTS t e c h n i . : a l  c a p a h ~ l i t i e s .  Sse 
Appsnd ix  B f o r  a d d i t i o n a l  F e d e r a l  b u d g e t  a n d  p r o g r s n  i n f o r m a -  
t i o n  f o r  t h e  p r o q r a m  l i s t e d  i n  T a ~ l e  2 9 .  



RMF No. 3 . 2 . 4  

Increased capability benefits are approximately the 
same size as equal capability benefits. 

J 

t r b l e  29: Sunury o f  ?ot .at ia l  B e n e f i t s  t o  T.der.1 Aqeaciea tror CUTS 
f o r  R!!? 3.2.4 

- 

Ca?ab:lity am*- 
f i t . t h i 8  &?lr. 
S thour. (1973) 

(1.500 - 3,000) 

- -- -- 

Notes t1pmr.s i n  pareathes is  are  order-of-magaitdo e s t i m a t e s  rhlch 
a r e  not supported by in-depth c a s e  8tPdi.e. 

tourcer K T ) w .  l a c .  

 or. u i e a t  
'.jtncy 

O.S. CeologlcaL 
surrey 

tlW ,roqrai. 
Budqet . 

$ thorsra4s 

84.880 

Relevant Program Item 

uater  Resoure.-t 
I a v e s t i ~ r t i o n s  

I u ~ L e r  of 
Relevant 

W T * ~  

13 
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MONITOR STREAM SALINITY A N D  POLLUTION 

R a t i o n a l e  f o r  B e n e f i t s  

T h i s  m o n i t o r i n g  f u n c t i o n  i s  n e c e s s a r y  i n  o r d e r  t o  b e  
a b l e  t o  t a k e  c o r r e c t i v e  a c t i o n  when l e v e l s  o f  s a l i n i t y  o r  
v a r i o u s  t y p e s  o f  c h e m i c a l  o r  b a c t e r i o l o g i c a l  p o l l u t i o n  a p p r o a c h  
u n a c c e p t a b l e  l e v e l s .  The o u t p u t s  o f  t h i s  m o n i t o r i n g  f u n c t i o n  
a r e  i n p u t s  i n t o  s e v e r a l  RMF's s u c h  a s ,  f o r  example ,  RMF 3.4.1 - 
manage w a t e r  impoundment s y s t e m s  f o r  u rban  w a t e r  s u p p l y ,  
RMF 3.8 .3  - c o n d u c t  w a t e r  p o l l u t i o n  r e s e a r c h ,  FMF 3.9.2 - i n -  
c r e a s e  c o m p l i a n c e  w i t h  w a t e r  p o l i u t i o n  r e g u l a t i o n s ,  RMF 3 . 9 . 3  - 
a i d  i n  d e s i g n i n g  l e g i s l a t i v e  c o n t r o l s  f o r  p o l i c y  i m p l e m e n t a t i o n ,  
e t c .  

F e d e r a l  Government A c t i v i t i e s  a n d  R e s p o n s i b i l i t i e s  

The f o l l o w i n g  t a b l e  g i v e s  t h o s e  f e d e r a l  s t a t u t e s  which 
mandate ,  a u t h o r i z e ,  o r  imply  a c t i v i t y  i n  RMF 3.2.5, m o n i t o r  stream 
s a l i n i t y  and  p o l l u t i o n .  A d e s c r i p t i o n  o f  t h e s e  s t a t u t e s  is  
g i v e n  i n  Appendix C .  

7 USC 1010 land  inventory  and 
monitor ing  o f  e r o s i o n ,  
s ed iment ,  f l o o d  p l a i n s  

i n v e n t o r y  of i r r i g a t e d  
Reclamation Law 

P.L. 88-291 

11. 

i 

Recreat ion  A c t  

Federal  Water 
P o l l u t i o n  Control  
A c t  of 1972 

77-Stat .49  

P . L .  92-5001 
33 USC 1151 

01 

EPA 
DC 

i n v e n t o r y  of outdoor  
r e c r e a t i o n  r e s o u r c e s  

o i l  s p i l l  s u r v e i l l a n c e ,  
v i o l a t i o n  d e t e c t i o n ,  
p o l l u t i o n  s u r v e y s  and 
research 
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G e n e r a l  F e d e r a l  b u d g e t a r y  d a t a  a n d  p r o g r a m s  t h a t  i m p a c t  
t h i s  RNF a r e  g i v e n  i n  A p p e n d i x  8 .  

The C o r p s  o f  E n g i n e e r s  h a s  t h e  f o l l o w i n g  remote s e n s i n g  
r e s e a r c h  p r o j e c t s  i n i t i a t e d  i n  FY 1 9 7 3  i n  RMF 3 . 2 . 5  

Work U n i t  T i t l e  Work U n i t  No. 

D a t a  C o l l e c t i o n  - ERTS 0 3 0 4 0 1  

P r o j e c t  Impact 0 4 0 1 0 1  

L a n d  U s e  a n d  P o l l u t i o n  0 4 0 1 0 2  

T e n n e s s e e - T o m b i g b e e  0 4 0 1 0 3  

A l i s t  o f  C o r p s  o f  E n g i n e e r s  r e m o t e  s e n s i n g  r e s e a r c h  p r o j e b  s 
f o r  FY 1 9 7 3 ,  FY 1 9 7 4 ,  a n d  FY 1 9 7 5  r e l e v a n t  of RMF 3 . 2 - 5  i s  q i v e n  
i n  A p p e n d i x  D. 

N o n - F e d e r a l  A c t i v i t i e s  

A l l  s t a t e s  h a v e  e s t a b l i s h e d  r e c e i v i n g  water s t a n d a r d s  f o r  
i n t e r s t a t e  w a t e r s  a n d  n e a r l y  a l l  s t a t e s  a p p l y  c o m p a r a b l e  s t a n d a r d s  
t o  t h e  rest  o f  t h e i r  s u r f a c e  w a t e r s .  I n  o r d e r  t o  c o n t r o l  p o l l u t i o n ,  
t h e  s t a t e s , n e e d  t o  m o n i t o r  s a l i n i t y  a n d  p o l l u t i o n  t o  d e t e r m i n e  i f  
t h e  s t a n d a r d s  are  b e i n g  m e t .  

T h e  F u n c t i o n o f  Remote  S e n s i n g  - 
S t r e a m  s a l i n i t y  a n d  p o l l u t i o n  i n  remote a reas  c a n  be 

m o n i t o r e i i  more e f f i c i e n t l y  a n d  w i t h  g r e a t e r  f r e q u e n c y  u s i n g  a 
remote d a t a  c o l l e c t i o n  s y s t e m  w i t h  s a t e l l i t e  d a t a  r e l a y  t h a n  
w i t h  s o l e l y  g r o u n d - b a s e d  m e a n s .  T h i s  i n f o r m a t i o n  c o n s t i t u t e s  a 
s i g n i f i c a n t  s o u r c e  o f  d a t a  f o r  a g e n c i e s  c o n c e r n e d  w i t h  f i s h  a n d  
w i l d l i f e  a s  w e l l  as  w a t e r - r e s o u r c e  m a n a g e m e n t .  

E c o n o m i c  a n d  T e c h n i c a l  M o d e l s  f o r  E s t i m a t i n g  b e n e f i t s  

T h e  b e n e f i t  e s t ima t e s  f o r  t h i s  RMF f o l l o w  t h e  m o d e l s  
d e v e l o p e d  i n  t h e  s o u r c e  d o c u m e n t  f o r  e q u a l  a n d  i n c r e a s e d  c a p a b i l i t y  
b e n e f i t s .  F u r t h e r  i n f o r m a t i o n  o n  t h e  a p p l i c a t i o n  o f  t h e s e  m o d e l s  
t o  w a t e r  r e s o u r c e s  i s  c o n t a i n e d  i n  t h e  i n t r o d u c t o r y  s e c t i o n  i n  t h i s  
v o l u m e  o n  e c o n o m i c  a n d  t e c h n i c a l  m o d e l s .  
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Current ERTS Activities 

ffiger.: Develop Data Relay System for Monitoring 
Hydrologic Conditions in Florida 

Paulson: Near Real-Time Water Resources Data for River 
Basin Management 

Wells: (lake L river pollution surveys) 

Wezernak: Application of Remote Sensing to Water 
Quality Monitoring 

Appendix G contains further current information on ERTS principal 
investigators, including addresses, telephone numbers, affiliations, 
summaries of progress reports and accomplishments, etc. 

Estimate of ERTS Economic Capabilities 

The estimated benefits shown in Table 31 are based on Federal 
budgetary information, ~ongressional appropriations hearings, and 
estimated ERTS technical capabilities. See Appendix B for 
additional Federal budget and program information for agencies 
and programs listed in Table 31. 
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I (a) Increased capability benofits are approximately 20% less. I 
Uota: tipurer in parenthesis ate order-of-magnitude estlmat@s which are not ~uypoxted 

by in -dopth  case :.t~rrlirr;. 
Soutee: ZCD11, Inc. 

b- . 
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MONITOR THERMAL iBOLLUTION OF FREE WATER 

R a t i o n a l e  f o r  B e n e f i t s  

T h i s  m t r n i t o r i n g  f u n c t i o n  i s  n e c e s s a r y  i n  o r d e r  t o  b e  
a b l e  t o  t a k e  c o r r e c t i v e  a c t i o n  when l e v e l s  o f  t h e r m a l  p o l l u -  
t i o n  a p p r o a c h  v n a c c e p t a b l e  l e v e l s .  The o u t p u t  o f  t h i s  moni-  
t o r i n g  f u n c t i o c  is  a n  i n p u t  i n t o  s e v e r a l  RMF's s u c h  a s ,  f o r  
example ,  RMF 3.6.3 - r e d u c e  a n d  m o n i t o r  p o l l u t i o n  damage ,  
RMF 3.6.4 - r e d u c e  p o l l u t i o n  o f  f r e e  w a t e r  by  i n d u s t r y  a n d  
m u n i c i p a l i t i e s ,  RMF 3 . 8 . 3  - c o n d u c t  water  p o l l u t i o n  r e s e a r c h ,  
RMF 3.9.2 - i n c r c a s e  c o m p l i a n c e  w i t h  w a t e r  p o l l u t i o n  r e g u l a -  
t i o n s ,  e tc .  

. F e d e r a l  Government  A c t i v i t i e s  a n d  R e s p o n s i b i l i t i e s  

G e n e r a l  F e d e r a l  b u d g e t a r y  d a t a  a n d  p r o g r a m s  t h a t  may 
i m p a c t  t h i s  RMF a r e  g i v e n  i n  Append ix  B.  

The C o r p s  o f  E n g i n e e r s  h a s  t h e  f o l l o w i n g  r e m o t e  s e n s i n g  
r e s e a r c h  p r o j e c t s  i n i t i a t e d  i n  FY 1 9 7 3  i n  RMF 3 .2 .6 .  

Work U n i t  T i t l e  

P r o j e c t  I m p a c t  
Land U s e  a n d  P o l l u t i o n  
Tennessee -Tombigbee  

Work U n i t  N o .  

A l i s t  o f  C o r p s  o f  E n g i n e e r s  r e m o t e  s e n s i n g  r e s e a r c h  p r o j e c t s  
f o r  FY 1 9 7 3 ,  FY 1974  a n d  FY 1 9 7 5  r e l e v a n t  t o  RMF 3 .2 .6  i s  g i v e n  
i n  Appendix  D. 

Non-Fede ra l  A c t i v i t i e s  

A l l  s t a t e s  h a v e  s t a n d a r d s  o f  w a t e r  q u a l i t y  a n d  m u s t  
m e e t  n a t i o n a l  s t a n d a r d s  s e t  by  EPA. L o c a l  e n v i r o n m e n t a l  
a g e n c i e s  m o n i t o r  many f o r m s  o f  w a t e r  p o l l u t i o n  t o  d e t e r m i n e  
i f  t h e  s t a n d a r d s  a r e  b e i n g  m e t .  

The F u n c t i o n  o f  Remote S e n s i n g  

The rma l  p o l l u t i o n  o f  f r e e  w a t e r  c a n  b e  most e f f e c t i v e l y  
m o n i t o r e d  w i t h  t e c h n i q u e s  w h i c h  p r o v i d e  a  s i m u l t a n e o u s  t h e r m a l  
o v e r v i e w ,  o r  " s n a p s h o t " ,  o f  t h e  a f f e c t e d  a r e a .  S u c h  o v e r v i e w s  
a r e  e i t h e r  i n e f f i c i e n t  o r  i m p o s s i b l e  w i t h  g r o u n d - b a s e d  means  
a l o n e .  Remote s e n s i n g  u s i n g  i n f r a r e d  t e c h n i q u e s  c a n  p r o v i d e  
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synoptic information on the degree and extent of such pollution 
at relatively low cost. This information is useful in the 
implementation of statutory controls and in the monitoring of 
fish and wildlife management areas. 

Economic and Technical Models for Estimating Benefits 

The benefit estimates for this RMF follow the models 
developed in the source document for equal and increased 
capability benefits. Further information on the application 
of these models to water resources is contained in the intro- 
ductory section in this volume on economic and technical 
models. 

Current ERTS Activities 

None Found 

Estimate of ERTS Economic Capabilities 

The estimated benefits shown in Table 32 nre based on 
Federal budgetary information, Congressional appropriations 
hearings, and estimated ERTS technical capabilities. See 
Appendix B for additional Federal budget and program information 
for agencies and programs listed in Table 32. 
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Environmental wattk ,quality enforcemen 
.I100 - 200) (a) 

tnvironnental Research and Davelopment 
150 - 100) (a) 

I 

En~ironaental 
Prot~ction Aqency 

Environmental 
Protection Aqincy 

Cnvironaental 
Protection Agency 

Tennessee Valley 
Authority 

TOTAL 

(a) Increased capability benefits are approxim~tely 2OI 1088 than equal capability 
benefits. 

sore: Figures in parenthesis are order-of-aagnitude estimates which are not suppotted 
by in-depth case studies. 

source: EC~?, xnc. 

Abatement and control: 
water quality ambient 
trend monitoring 

Abatcment..nd control: 
uater quality control 
agency support 

Water quality technical 
assistance and planning 

Regional rater quality 
management: rater 
quality inventory 

S.274 

40..000 

11,477 

71% 

7 

9 

6 

6 

(15 - 90) (a) 

(sn - 220) (a) 

(SO - 130) (a? 

(10) (a) 

(320 - a00) 
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MONITOR CHANGES IN FREE AREAS 

Rationale for Benefits - 
This fuxiction provides essential data for government 

planners, private land developers, industrial firms, farmers, 
fisherman, shipping companies, the general public, etc. These 
data Gre necessary in order to make proper decisions on 
government and private water resource projects, decisions on 
the location of industrial plants, decisions on recreation 
facilities, etc. This activity also provides data to govern- 
ment officials to be used as input for the higher order RMF's. 
For example, the output of this function is a necessary input 
in : 

RMF 3.4 - Manage Water Impoundment Systems 

RMF 3.7.2 - Provide Early Warning of Lake Eutrophica- 
tion 

RMF 3.8.1 - Conduct Hydrological Research, etc. 

Federal Government Activities and Responsibilities 

The following table gives those Federal statutes which 
mandate, authorize, or imply activity in RMF 3.3.1 Monitor 
changes in free water areas, A description of these statutes 
is given in Appendix C. 

General Federal budgetary data and programs that impact 
this RMF are given in Appendix B. 

The Corps of Engineers has the following remote sensing 
research projects initiated in FY 1973 in RMF 3.3.1. 

Work unit Title Work Unit No. 

~issouri River 030201 

Fishtrap Reservoir 

Data Collection - ERTS 030401 
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A list of Corps of Engineers remote sensing research projects 
for FY 1973, FY 1974, and FY 1975 relevant t c  RMF 3.3.1 is' 
given in Appendix D. 

Table 3 3 1  L i s t  o f  F e d e r a l  S t a t u t e s  R e l e v a n t  
Lo RHr' 3 .3 .1  

Non-Federal Activities 

State Agencies involved in environmental, recreational 
and water supply questions are all interested in changes in 
free water areas. Examples include: state environmental 
agencies which monitor water pollution; the Montana Fish & Game 
Department which monitors streams to control changes which 
would have an adverse effect on fishing and recreation; 
Washington (state) Department of Water Resources which sets 
minimum stream flow and lake levels; state, municipal and rural 
authorities concerned with insuring an adequate supply of water. 

Date  Rcqu i ramen t  
i t e l a t e d  to 

I n l a n d  Water  

i n v e s t  t g a t i o n s  
a n d  s u r v e y s  f o r  
f l o o d  p r e v e n t i o n  
a n d  w a t a r s h o d  . 
p r o s r a m  d e v e l o p -  
ment 

i n v e n t o r y  o f  
i r r i g a t e d  l a n d  

i n v e n t o r y  o f  
o u t d o o r  
r e c r e a  t f o n  
TC =OUTc'QS 

p l a n n i n g ,  con-  
s t r u c t i o n  a n d  
o p e r a t i o n  o f  
i r r i g a t i o n  and 
water nanagcment  
f a c i l i t i e s  

w a t e r  management 
o f  TVA s y s t e m  

Fcdcral 
Agency 

D A 
ACE 

D I 

DX 

DI 

TVA 

tlo. 

2. 

5. 

7 .  

9 .  

18. 

- - 

Nase of'  S t a t u t a  

W a t e r n h e d I . r o -  
t e c t i o n  a n 3  F l o o d  
P r o t u c t i o n  ~ c t  

F e d c r a l  
R e c l a m a t i o n  Lar 

Outdoor  
R e c r e a t i o n  A c t  

A c t  of June 1 7 ,  
1902  

I ' ennessee  V a l l e y  
k u t h a r i t y  A c t  o f  
1933 

USC o r  P.L. 
R e f e r e n c e  

l G U S C 1 0 0 1 -  
1 0 0 9  

43  USC 465g 

P.L. 88-29 
7.7.-Stat. 49  

32 SPA 388 

16 USC 1 2 a  
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The Function of Remote Sensing 

Remote sensing has considerable potential importance 
in monitoring changes in free water areas. It permits large 
areas to be monitored with a much greater frequency of update 
than i .s practical with other means. This advantage of area 
of coverage and frequency of update is particularly great in 
geographically remote areas. Several advantages result from 
the synoptic view given by remote sensing. Two of these 
advantages are: (1) the ability to see features that would not 
otherwise be observed, and (2) the ability to take a "snapshot" 
of a large geographic area. A major advantage of remote 
sensing from an earth resources satellite is that the incremen- 
tal cost is low. 

Economic and Technical Models for Estimating Benefits 

The benefit estimates for this RMF follow the models 
developed in the source document for equal and increased 
capability benefits. Further inf cmation on the application 
of these models t o  water resources is contained in the 
introductory section in this volume on economic and technical 
models. 

Current ERTS Activities 

Baumgardner: Purdue/Larsys Crop & Soil Characterization 
& Mapping Using ERTS CCTS 

Cast: Remote Sensing of Reclamation Projects 

Chase : (Lake, Watershed Surveys) 

Landgrebe: Study of the Utilization of ERTS-A D i  %a 
From Wabash River Basin 

Paulson: Near Real-Time Water Resources Data for 
River Basin Management 

Perrier: Use of DCS to Operate Network of Remote 
Hydrological & Climatological Stations 

Appendix G contains further current information on 
ERTS principal in~estigators, including addresses, telephone 
numbers, affiliations, summaries of progress reports and 
accomplishments, etc. 
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Estimate of ERTS Ecanomic Capabilities 

The estimated benefits shown in Table 34 are based 
on Federal budgetary information, Congressional appropriation 
hearinqs, and estimated ERTS technical capabilities. See 
Appendix B for additional Federal budget and program informa- 
tion for agencies and programs listed in Table 3 4 .  

Table 34: Summary of Potential Benefit. to Federal Agencies from Remot* Sensing for Dnl 3.3.1 

U.S. Dept. Oi Tachnical Programming, 
Agricultur* Xnstallation Smrvice* 

and Snow Surrey* 

River Basin Surveys 
and Inveotigationo 

0.1. Dept. of Rogional Planning Sarvice 
Interior, Bureau 
of R*elaration 

210 
TOTAL (610 - 1,230) 
Mote: Figures in parentheses are order-02-magnitude estimates which are not #upported by 

in-depth care studies. 

Source: ECON, Inc. 

Increased capability benefits are approximately the 
same size as equal capability benefits. 
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MONITOR CHANGES I N  S N O W ,  .:l:E AND G L A C I E R S  

R a t i o n a l e  f o r  B e n e f i t s  

T h i s  f u n c t i o n  p r o v i d e s  b a s i c  d a t a  t h a t  are u s e d  by 
g o v e r n m e n t  p l a n n e r s ,  h y d r o l o g i s t s ,  r e c r e a t i o n  l a n d  d e v e l o p s r s ,  
e t c .  T h e s e  d a t a  a r e  u s e d  by  g o v e r n m e n t  o f f i c i a l s  as  i n p u t s  t o  
h i g h e r  o r d e r  RMF's. F o r  e x a m p l e ,  t h e  o u t p u t  o f  t h i s  a c t i v i t y  i s  
a n e c e s s a r y  i n p u t  i n  RMF 3 .4  - Manage W a t e r  Impoundment  S y s t e m s ,  
i n  RMF 3 . 7 . 1  - P r o v i d e  E a r l y  Warn ing  o f  D i s a s t e r o u s  F l o o d s ,  i n  
RMF 3 . 8 . 1  - C o n d u c t  H y d r o l o g i c a l  R e s e a l  h ,  e t c .  

F e d e r a l  Government  A c t i v i t i e s  a n d  R e s p o n s i b i l i t i e s  

The  f o l l o w i n g  t a b l e  g i v e s  t h o s e  F e d e r a l  s t a t u t e s  w h i c h  
m a n d a t e ,  a u t h o r i z e ,  o r  i m p l y  a c t i v i t y  i n  RMF 3 . 3 . 2 ,  m o n i t o r  
C h a n g e s  i n  Snow, I c e  a n d  Glaciers .  A d e s c r i p t i o n  o f  t h e s e  
s t a t u t e s  i s  g i v e n  i n  Append ix  C .  

G e n e r a l  F e d e r a l  b u d g e t a r y  d a t a  a n d  p r o g r a m s  t h a t  i m p a c t  
t h i s  RMF a r e  g i v e n  i n  A p p e n d i x  B. 

T a b l e  3 5 :  L i s t  o f  F e d e r a l  S t a t u t e s  R e l e v a n t  t o 1  
?.3.2 . 

Date  Requirement 
R e l a t e d  to 

I n l a n d  Water - 
Z o i a n t o r y  o f  o u t d o o r  
r e c r e a t i o n  r e s o u r c e s  

p l a n n i n g ,  c o n s t r u c -  
tion an3 o p e r a t i o n  
of i r r i g a t i o n  and 
watsr  e a a a  ;ctzr,t  
f a c i l i t i e s  

k 

No. 

7 .  

9.  

i 

N a m e  of S t a t u t e  

Outdoor Recrea- 
t i o n  A c t  

A c t  of  June 1 7 ,  
1902 

1 

USC o r  P.L. 
R e f e r e n c e  

*.. 
P.L. 88-29! 
7 7 - S t a t . 4 9  

3 2  STA 388  

F e d e r a l  
Agency 

D I 

D 1 
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A list of Corps of Enqinccrs remote sensing research projects 
 or FY 1973, F Y  1974, and FY 1975 relevant to RMY 3 . 3 . 2  is given 
in Appendix D. 

The following activities, mcthuds and products of the 
Soil Conservation Service (SCS) are relevant to this RMF. The 
classification syst:em used is that of the SCS. 

Activi ti*?s Methods 

7. Water (aurtacc 7.3 Monitoring 7 . 3  Survey and 
and ground inventory 
water) changer in 

water by 
aurvey and 
invantory 
methods 

9. Flood 

Products 

7.311 Revised ddta 
I 

7.312 Revised map 
overlays to i 
show .changes 

7.313 Soquczttial 
water data for 
dcvaloping 
pradic t ion 
modols 

9.3 Monitoring 9.31 ~ u ' r v o ~  and 9.311 Ravisad data 
inventory showing ncrcs 
flood and f loodad. 
tide hoighto 
heights 9.312 Revise rap 
and year overlays to 

show changing of occur- 
renca. flood hazard 

 on-Fec?eral Activities - 
In most Western States the state engineer or Water 

Resources Department is charged with cooperating with Federal 
and other State agencies to monitor snow cover and forecast 
runoff. 



RMF No. 3.3.2 

The F u n c t i o n  o f  Remote S e n s i n g  

Remote s e n s i n g  h a s  c o n s i d e r a b l e  p o t e n t i a l  i m p o r t a n c e  : 
i n  m o n i t o r i n g  c h a n g e s  i n  snow, i c e  a n d  g l a c i e r s .  I t  p e r m i t s  
l a r g e  a r e a s  t o  b e  m o n i t o r e d  w i t h  a  much g r e a t e r  f r e q u e n c y  o f  
u p d a t e  t h a n  i s  p r a c t i c a l  v i t h  o t h e r  means.  his a d v a n t a g e  of 
a r e a  o f  c o v e r a g e  and  f r e q u e n c y  of u p d a t e  is p a r t i c u l a r l y  
g r e a t  i n  g e o g r a p h i c a l l y  r e m o t e  areas. S e v e r a l  a d v a n t a g e s  
r e s u l t  f rom t h e  s y n o p t i c  v iew g i v e n  by  r e m o t e  s e n s i n g .  Two 
o f  t h e s e  a d v a n t a g e s  are: ( 1 )  t h e  a b i l i t y  t~ see f e a t u r e s  t h a t !  
would n o t  o t h e r w i s e  be o b s e r v e d ,  a n d  ( 2 )  t h e  a b i l i t y  t o  t a k e  
a  * s n a p s h o t n  o f  a l a r g e  g e o g r a p h i c  a r e a .  A m a j o r  a d v a n t a g e  
o f  r e m o t e  s a n s i n g  f rom a n  ERS-type s a t e l l i t e  is  t h a t  t h e  
i n c r e m e n t a l  c o s t  i s  low. 

Economic a n d  T e c h n i c a l  Models f o r  E s t i m a t i n g  B e n e f i t s  

The b e n e f i t  e s t i m a t e s  f o r  t h i s  RMF have  f o l l o w e d  t h e  
models  d e v e l o p e d  i n  t h e  s o u r c e  document  f o r  e q u a l  and  i n c r e a s e d  
c a p a b i l i t y  b e n e f i t s .  F u r t h e r  i n f o r m a t i o n  on t h e  a p p l i c a t i o n  o f  
t h e s e  mode l s  t o  w a t e r  r e s o u r c e s  i s  c o n t a i n e d  i n  t h e  i n t r o d u c t o r y  
s e c t i o n  i n  t h i s  volume o n  economic a n d  t e c h n i c a l  mode l s .  

C u r r e n t  ERTS A c t i v i t i e s  

B a r n e s  : To E v a l u a t e  t h e  A p p l i c a t i o n  o f  ERTS-A D a t a  
f o r  D e t e c t i n g  and Mapping Snow Cover  

Belon:  G r a n t  f r o m  O f f i c e  o f  U n i v e r s i t y  A f f a i r s ,  A l a s k a  

Bryan : ~ p p l i c a t i o n  o f  ERTS Imagery  t o  Lake Ice 
s u r v e y s  

C a r l s o n :  Break-up C h a r a c t e r i s t i c s  o f  Chena R i v e r  
B a s i n  

Holmgren: ( d r a i n a g e  p a t t e r n s  and  snow c o v e r  i n  t u n d r a  
r e g i o n s )  

J e l a c i c :  I n t e r d e p e n d e n c e  o f  Lake Ice a n d  C l i m a t e  i n  
C e n t r a l  N o r t h  A m e r i c a  

MacDonald: C a r t o g r a p h i c  A p p l i c a t i o n  o f  ERTS/RBV 
Imagery i n  P o l a r  R e g i o n s  
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Meier : 

Weller: 

Wiesnet: 

Wobber : 

Evaluation of ERTS Imagery for Mapping and 
Detection of Change of Snow Cover on Land 
and on Glaciers 

Survey of the Seasonal Snow Cover of 
Alaska 

Evaluation of ERTS Data for Certain Hydro- 
logical Uses 

Exploitation of ERTS Imagery Using Snow 
Enhancement Techniques 

Appendix G contains further current information on ERTS 
principal investigators, including addresses, telephone numbers, 
affiliations, summaries of progress reports and accomplishments, 
etc. 

Estimate of ERTS Economic Capabilities 

The estimated benefits shown in Table 36 are based on 
Federal budgetary information, Congressional appropriation 
hearings, and estimated ERTS technical capabilities. See 
Appendix B for additional Federal budget aild program informa- 
tion for agencies and programs listed in Table 36. 

Increased capability benefits are approximately the 
same size as equal capability benefits. 

1 

T a b l t  36: Suamary of P o t e n t i a l  B e n e f i t s  t o  Todecal Agencies from Remote Sensing f o r  RXP 3.3.2 

%- - 

Govcrnaeat 
Agency 

Bonnevil le  Power 
Adminis t ra t ion  

U.S. Dept. o f  
Agr icu l ture .  
S o i l  C o n s s r r a t l o n  
S s r v i c e  

TOTAL 

Notem f i g u r e s  i n  p a r e n t h e s e s  a r e  order-ot-magnitude emtimatem r h i c b  a r e  n o t  suppor ted  by 
in-depth  c a s e  8 t u d i e s .  

Source: cCO*, Inc. 

Wolber o t  
Relevant  

1 I V . m  

9 

X4- 

Bstimated Equal 
C a p a b i l i t y  Bere- 
f i t t h i s M U I I .  
S thous. (19731 

(12) 

{s - 9001 

2 2 0  
13s2 - 912) 

Rslevant-  Program Item 

Power Supply and 
Schsdul ing  

Technica l  P r o g r a u i n 9 .  
I n s t a l l a t i o n  Serv ice*  
and Snow S u r r e y s  

1x75 Program 
Budget, 

S thousand8 

1.260 

165.113 
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MONITOR CHANGES IN GROUND WATER AND AQUIFERS 

Rationale for Benefits 

This function provides basic data that are used by 
government planners, hydrologists, town planners and architects, 
etc. These data are used by government officials as inputs to 
higher order RMF's. For example, the output of this RMF is a 
necessary input in RMF 3.4  - Manage Water Impoundment Systems, 
in RMF 3.7.3 - Hopitor Chanqes in Surface Water Supply Due to 
Geological Changes, in RMF 3.8.1 - Conduct Hydrological 
Research, etc. 

Federal Government Activities and Responsibilities 

The following table gives that Federal statute which 
mandates or implies activity in RMF 3 . 3 . 3  - nonitor changes 
in ground water and aquifers. A description of this statute 
is given in Appendix C. 

Table 37: List o f  Federal S t a t u t e s  Relevant to 
RMP 3 .3 .3  

No. 

General Pederal budgetary data and programs that impact 
this RMF are given in Appendix B. 

5. 

Name of S t a t u t e  

Fedcral Reclama- 
t i o n  Lav 

USC o r  P . L .  
Reference 

43 USC 4859 

Federal 
Agency 

Date Requirement 
Related to 

DI inventory  o f  i r r i g a t e d  
land  



RMF No. 3 . 3 . 3  

A l i s t  of C o r p s  of E n g i n e e r s  r e m o t e  s e n s i n g  r e s e a r c h  p r o j e c t s  
f o r  FY 1973, FY 1974, and FY 1 9 7 5  r e l e v a n t  t o  RMF 3. 3 . 3  i s  g i v e n  
i n  Appendix D. 

The f o l l o w i n g  a c t i v i t i e s ,  me thods  and p r o d u c t s  o f  t h e  
S o i l  C c - l s e r v a t i o n  S e r v i c e  (SCS) a r e  r e l e v a n t  t o  t h i s  RMF. The 
c l ? . . s s i . ' i c a t i o n  s y s t e m  u s e d  is  t h a t  o f  t h e  SCS. 

Methods Products 

7 -  Water ( s u r f a c e  7.3 Monitoring 7 . 3 1  Survey and 7 .311 Revised data 
and ground 
W P  t a r )  

inventory  
changes i n  7.312 Revised map 
water by o v e r l a y s  t o  
survey and show ch-nges 
inventory 
methods 7 .313  Sequent ia l  

water data f o r  
developing 
p r e d i c t i o n  
models 

9 . 3  Monitoring 9 . 3 1  Survey and 9 .311 Revised data 
inventory  showing a c r e s  
f l o o d  and f looded  
tide 
h e i g h t s  
and year 
of occur- 
rence  

Non-Federal  Act '  ; i t i es  .-- 

The C a l i f o r n i a  Depar tment  o f  Water  R e s o u r c e s  c a r r i e s  o u t  
i n v e s t i g a t i o n s  t o  s u r v e y  and m o n i t o r  g round  w a t e r  and  a q u i f e r s  
w i t h  a v iew toward  d e t e r m i n i n g  w a t e r  s u p p l y .  ( C o n t r o l l e r ' s  
R e p o r t  7 1 / 7 2 )  A p p r o p r i a t e  a g e n c i e s  i n  o t h e r  s t a t e s  c a r r y  o u t  
much t h e  same f u n c t i o n .  

The F u n c t i o n  o f  - RcmOte S e n s i n g  

Remot-  s e n s i n g  h a s  c o n s i d e r a b l e  p o t e n t i a l  i m p o r t a n c e  
i n  m o n i t o r i  3 c h a n g e s  i n  v e g e t a t i o n  p a t t e r n s  t h a t  s u g g e s t  
c h a n g e s  in ground w a t e r  and a q u i f e r s .  I t  p e r m i t s  l a r g e  a r e a s  t o  
be moni+ored  w i t h  a much g r e a t e r  f r e q u e n c y  o f  u p d a t e  t h a n  i s  
p r a c t i c a l  w i t h  o t h e r  means. T h i s  a d v a n t a g e  o f  a r e a  o f  c o v e r a g e  
and f r e q u e n c y  o f  u p d a t e  i s  p a r t i c u l a r l y  g r e a t  i n  g e o g r a p h i c a l l y  
r e -  . t e  a r e a s .  S e v e r a l  a d v a n t a g e s  r e s u l t  f rom t h e  s y n o p t i c  v iew 
c- iven by r e m o t e  s e n s i n g .  Two o f  t h e s e  a d v a n t a g e s  a r e :  
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(1) the ability to see features that would not otherwise be 
observed, and ( 2 )  the ability to take a "snapshot" of a large 
geographic area. A major advantage of remote sensing from an 
ERS-type satellite is that the incremental cost is low. 

Economic and Technical Models for Estimating Benefits 

The benefit estimates for this RMF follow the models 
developed in the source document for equal and increased 
capability benefits. Further information on the application of 
these models to water resources is contained in the introductory 
section in this volume on economic and technical models. 

Current ERTS Activities 

Collins: (ground water surveys) 

Appendix G contains further current information on ERTS 
principal investigators, including addresses, telephone numbers, 
affiliations, summaries of progress reports and accomplishments, 
etc. 

Estimate of ERTS Economic Capabilities 

No demonstrated benefits from remote sensing have been 
located for this RMF. 
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MONITOR EVAPO-TRANSPORTATION, SOIL MOISTURE, AND DRAINAGE 
PATTERNS 

Rationale for Benefits 

This function provides basic data for government 
planners, farmers, hydrologists, etc. These data are used by 
government officials as inputs to higher order RMF1s. For 
example, the output of this RMF is a necessary input in 
RMF 3.4 - Manage Water Impoundment Systems, in RMF 3.7.1 - 
Provide Early Warning of Disastrous Floods, in RMF 3.8.1 - 
Conduct Hydrological Research, etc. 

Federal Government Activities and Responsibilities 

Table 38 gives that Federal statue which mandates 
or implies activity in RMF 3.3.4, monitor evapo-transpiration, 
soil moisture, and drainage patterns. A description of this 
statute is given in Appendix C. 

General Federal budgetary data and programs that 
impact this RMF are given in Appendix B. 

r 
Table  38:! L i s t  o f  Federal  S t a t u t e s  Relevant  t o  

R#P 3 .3 .4  

N o .  

5 .  

Name of S t a t u t e  

Federa l  Reclama- 
t i o n  Law 

USC o r  P . L .  
Reference  

4 3  USC 4859 

Federal  
Agency 

D I  

Date Requirement 
Re la ted  to 

Inland Water  

inventory  o f  i r r i g a t e d  
land  
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A l i s t  o f  Corps  o f  E n g i n e e r s  r e m o t e  s e n s i n g  r e s e a r c h  p r o j e c t s  
f o r  FY 1973 ,  FY 1974 ,  and F Y  1 9 7 5  r e l e v a n t  t o  RMF 3.3 .4  i s  g i v e n  
i n  Appendix D. 

The f o l l o w i n g  a c t i v i t i e s ,  methods  and p r o d u c t s  o f  t h e  
S o i l  C o u s e r v a t i o n  S e r v i c e  (SCS) a r e  r e l e v a n t  t o  t h i s  RMF. The 
c l a s s i f i c a t i o n  s y s t e m  u s e d  i s  t h a t  o f  t h e  SCS. 

cots  
Categories Activities Methods Products 

7. Water (aurface 7.3 Xonitoring 7.31 Survey and 
and ground inventory 
water) changes in 

water by 
survey and 
inventory 
methods 

9.3 Monitoring 9.31 Survey and 
inventory 
flood and 
.tide 
heights 
and year 
of occur- 
rence 

Non-Federa l  A c t i v i t i e s  

7.311 Revised data 

7.312 Revised nap 
overlays to 
show changes 

7.313 Sequential 
water data 
for 
developf rag 
prediction 

' models 

9.311 Revised data 
showing acres 
flooded. 

9.312 Revise nap 
overlays 
to show 
chanoinq i 
flood hazard 

I 

S t a t e  E n g i n e e r s  and  D e p a r t m e n t s  o f  Wate r  R e s o u r c e s ,  
m o n i t o r  t h e s e  f a c t o r s  a s  p a r t  o f  t h e i r  r e s p o n s i b i l i t i e s  t o  
i n v e s t i g a t e  w a t e r  s u p p l i e s  a n d  c o l l e c t  b a s i c  d a t a  f o r  w a t e r  
r e s o u r c e  i n v e s t i g a t i o n s .  

The F u n c t i o n  o f  Remote S e n s i n g  

Remote s e n s i n g  h a s  c o n s i d e r a b l e  p o t e n t i a l  i m p o r t a n c e  i n  
m o n i t o r i n g  c h a n g e s  i n  e v a p o - t r a n s p i r a t i o n ,  s o i l  m o i s t u r e ,  and  
d r a i n a g e  p a t t e r n s .  I t  p e r m i t s  l a r g e  a r e a s  t o  be m o n i t o r e d  w i t h  
a much g r e a t e r  f r e q u e n c y  o f  u p d a t e  t h a n  i s  p r a c t i c a l  w i t h  o t h e r  
means. T h i s  a d v a n t a g e  o f  a r e a  o f  c o v e r a g e  and f r e q u e n c y  o f  
u p d a t e  i a  p a r t i c u l a r l y  g r e a t  i n  g e o g r a p h i c a l l y  r e m o t e  a r e a s .  
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S e v e r a l  a d v a n t a g e s  r e s u l t  f rom t h e  s y n o p t i c  v i e w  g i v e n  b y  r e m o t e  
s e n s i n g .  Two o f  t h e s e  a d v a n t a g e s  a r e :  (1) t h e  a b i l i t y  t o  s e a  
f e a t u r e s  t h a t  would n o t  o t h e r w i s e  b e  o b s e r v e d ,  a n d  ( 2 )  t h e  
a b i l i t y  t o  t a k e  a " s n a p s h o t "  o f  a l a r g e  g e o g r a p h i c  a r e a .  A 
m a j o r  a d v a n t a g e  o f  r e m o t e  s e n s i n g  f rom a n  ERS-type s a t a l l i t e  i s  
t h a t  t h e  i n c r e m e n t a l  c o s t  i s  low.  

Economic a n d  T s c h n i c a l  Models  f o r  E s t i m a t i n g  B e n e f i t s  

The b e n e f i t  e s t i m a t e s  far  t h i s  RMF f o l l o w  t h e  m o d e l s  
d e v e l o p e d  i n  t h e  s o u r c e  document  f o r  e q u a l  a n d  i n c r e a s e d  
c a p a b i l i t y  b e n e f i t s .  F u r t h e r  i n f o r m a t i o n  o n  t h e  a p p l i c a t i o n  o f  
t h e s e  m o d e l s  t o  w a t e r  r e s o u r c e s  i s  c o n t a i n e d  i n  t h e  i n t r o d u c t o r y  
s e c t i o n  i n  t h i s  vo lume o n  economic  a n d  t e c h n i c a l  m o d e l s .  

C u r r e n t  ERTS A c t i v i t i e s  

C l a r k :  ( s e a s o n a l  r e p e t i t i o n  o f  f l o o d  c o n d i t i o n s )  

C o l w e l l :  A n a l y s i s  of R i v e r  Meande r s  f r o m  ERTS-A 
I m a g e r y  

H o l l y d a y :  B a s i n  C h a r a c t e r i s t i c s  E x t r a c t e d  f rom ERTS 
D a t a  f o r  I m p r o v i n g  R e g r e s s i o n  E s t i m a t e s  o f  
S t r e a m f l o w  

Holmgren:  ( d r a i n a g e  p a t t e r n s  i n  t u n d r a  a r e a s )  

M o r r i s o n :  ERTS A p p l i c a t i o n  t o  A c c e l e r a t e d  E r o s i o n  
a n d  t o  : , i on i to r  F u t u r e  E r o s i o n a l  Changes  
i n  A r i z o n a  Reg ion  

S t o e c k e l e r :  D e v e l o p  Land U s e  - Peak Runoff  C l a s s i f i c a -  
t i o n  S y s t e m  f o r  Highway E n g i n e e r i n g  
P u r p o s e s  

Appendix  G c o n t a i n s  f u r t h e r  c u r r e n t  i n f o r m a t i o n  o n  ERTS 
p r i n c i p a l  i n v e s t i g a t o r s ,  i n c l u d i n g  a d d r e s s e s ,  t e l e p h o n e  numbers ,  
a f f i l i a t i o n s ,  s u m m a r i e s  o f  p r o g r e s s  r e p o r t s  a n d  a c c o m p l i s h m e n t s ,  
e t c .  
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Estimate of ERTS Economic capabilities 

The estimated ~ e n e f i t s  shown in Table 39 are based on 
Federal budgeting information, Congressional appropriation 
hearings, and estimated ERTS technical capabilities. See 
Appendix B for additional Federal budget and program informa- 
tion for program listed in Table 39. 

Rol*vant Prograa Itmm 

SOOCC*I SCOW. Xnc. 

I 

Increased chpability benefits are approximately the 
same size as equal capability benefits. 
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MONITOR CYCLICAL POLLUTION PATTERNS 

R a t i o n a l e  for  B e n e f i t s  -- 

T h i s  f u n c t i o n  p r o v i d e s  e s s e n t i a l  d a t a  f o r  government  
p l a n n e r s ,  r e c r e a t i o n  d e v e l o p e r s ,  i n d u s t r i a l  f i r m s ,  f i s h e r m e n ,  
t h e  g e n e r a l  p u b l i c ,  e t c .  These  d a t a  a r e  n e c e s s a r y  i n  o r d e r  t o  
make p r o p e r  d e c i s i o n s  on government  and p r i v a t e  w a t e r  r e s o u r c e  
p r q j e c t s ,  d e c i s i o n s  0.n t h e  l o c a t i o n  o f  i n d a s t r i a l  p l a n t s ,  
d e c i s i o n s  on  r e c r e a t i o . 1  f a c i l i t i e s ,  e tc .  T h i s  a c t i v i t y  a l s o  
p r o v i d e s  d a t a  t o  g o v e r n ~ e n t  o f f i c i a l s  t o  be u s e d  a s  i n p u t s  f o r  
t h e  h i g h e r  o r d e r  RMF's. F o r  example ,  t h e  o u t p u t  o f  t h i s  
f u n c t i o n  i s  a  n e c e s s a r y  i n p u t  i n  RMF 3 . 4 . 5  - Ganage Water  
Impoundment Sys tems  - f o r  R e c r e a t i o n s  P u r p o s e s ,  i n  RMF 3.6.3 - 
Reduce and Moni to r  P o l l u t i o n  Damage, i n  RMF 3 . 7 . 2  - P r o v i d e  
E a r l y  Warning o f  Lake E u t r o p h i c a t i o n ,  e tc .  

F e d e r a l  Government A c t i v i t i e s  and R e s p o n s i b i l i t i e s  

The f o l l o w i n g  t a b l e  g i v e s  t h o s e  F e d e r a l  s t a t u t e s  which 
manda te ,  a u t h o r i z e ,  o r  imply  a c t i v i t y  i n  RMF 3.3.5, m o n i t o r  
c y c l i c a l  p o l l u t i o n  p a t t e r n s .  A d e s c r i p t i o n  o f  t h e s e  s t a t u t e s  
i s  g i v e n  i n  Appendix C. 

G e n e r a l  F e d e r a l  b u d g e t a r y  d a t a  and  p r o g r a m s  t h a t  i m p a c t  
t h i s  RMF a r e  g i v e n  i n  Appendix B .  

The Corps  o f  E n g i n e e r s  h a s  t h e  f o l l o w i n g  r e m o t e  s e n s i n g  
r e s e a r c h  p r o j e c t s  i n i t i a t e d  i n  FY 1 9 7 3  i n  RMF 3.3 .5 .  

Table 40:' List of Federal Statutes Relevant to 
REIP 3.3.5 

---- 

7. Outdoor Recrea- P.L. 88-29; Dl. inventory of outdoor 
tion Act 77-Stat.49 recreation resources 

11. Federal Water P.L. 92-500; EPA oil spill surveillance, 
Pollution 33 USC 1151 DC violation detection, 
Con'rol Act of pollution surveys and 
1972 research 

16. Toxic Substance Not Yet DI research and monitoring 
Control Act of Passed of extent of toxic 
1973 substances 

USC or P.L. 
Reference No. 

Federal 
Agency Name of Statute 

- 
Date Requirement 

Related to 
Inland Water 
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Work U n i t  T i t l e  K - r k  - U n i t  No. 

Da ta  C o l l e c t i o n  - ERTS 030401 

P r o j e c t  Impac t  040101 

~ d n d  Use and P o l l u t i o n  040102 

Tennessee-Tombigbee  040103 

A l i s t  o f  Corps  o f  E n g i n e e r s  r e m o t e  s e n s i n g  r e s e a r c h  p r o j e c t s  
f o r  FY 1973 ,  FY 1 9 7 4 ,  and  FY 1975  r e l e v a n t  t o  RMF 3 .3 .5  i s  g i v e n  
i n  Appendix  D. 

Non-Federa l  A c t i v i t i e s  

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

The F u n c t i o n  o f  Remote S e n s i n s  

Remote s e n s i n g  h a s  c o n s i d e r a b l e  p o t e n t i a l  i m p o r t a n c e  i n  
m o n i t o r i n g  c y c l i c a l  p o l l u t i o n  p a t t e r n s .  I t  p e r m i t s  l a r g e  a r e a s  
t o  b e  m o n i t o r e d  w i t h  a  much g r e a t e r  f r e q u e n c y  o f  u p d a t e  t h a n  i s  
p r a c t i c a l  w i t h  o t h e r  means.  T h i s  a d v a n t a g e  o f  a r e a  o f  c o v e r a g e  
and f r e q u e n c y  o f  u p d a t e  i s  p a r t i c u l a r l y  g r e a t  i n  g e o g r a p h i c a l l y  
r e m o t e  a r e a s .  S e v e r a l  a d v a n t a g e s  r e s u l t  from t h e  s y n o p t i c  
v iew g i v e n  by r e m o t e  s e n s i n g .  Two o f  t h e s e  a d v a n t a g e s  a r e :  
(1) t h e  a b i l i t )  t o  s e e  f e a t u r e s  t h a t  would n o t  o t h e r w i s e  b e  
o b s e r v e d ,  and  ( 2 )  t h e  a b i l i t y  t o  t a k e  a * * s n a p s h o t w  o f  a  l a r g e  
g e o g r a p h i c  a r e a .  A m a j o r  a d v a n t a g e  o f  r e m o t e  s e n s i n g  f rom a n  
ERS-type s a t e l l i t e  i s  t h a t  t h e  i n c r e m e n t a l  c o s t  i s  low. 

Economic and T e c h n i c a l  Models f o r  E s t i m a t i n g  B e n e f i t s  

The b e n e f i t  e s t i m a t e s  f o r  t h i s  RMF f o l l o w  t h e  mode l s  
d e v e l o p e d  i n  t h e  s o u r c e  document  f o r  e q u a l  and i n c r e a s e d  
c a p a b i l i t y  b e n e f i t s .  F u r t h e r  i n f o r m ' a t i o n  on t h e  a p p l i c a t i o n  
o f  t h e s e  mode l s  t o  w a t e r  r e s o u r c e s  i s  c o n t a i n e d  i n  t h e  
i n t r o d u c t o r y  s e c t i o n  i n  t h i s  volume on economic  and  t e c h n i c a l  
mode l s .  

C u r r e n t  ERTS A c t i v i t i e s  - 
Wel l s :  ( l a k e  and r i v e r  p o l l u t i o n  s u r v e y s )  
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Appendix G contains further current information on ERTS 
principal investigators, including addresses, telephone ~ u m b e r s ,  
affiliations, summaries of progress reports and accompl.ishments, 
etc. 

Estimate of ERTS Economic Capabilities 

The estimated benefits shown in Table 41 are based on 
Federal budgetary information, Congressional appropriaticn 
hearings, and estimated ERTS technical c,apabilities. See 
Appendix B for additional Federal budget and program informa- 
tion for agencies and programs listed in Table 41. . 

L 

Table 41: Summary of Potential Benetits to Federal Agenciee from ERTS for RMF 3.3.5 

(a) Increasad capability benefits are approximately 20\ 1arr.than equml capability benefits. 

Pot.: Tipure8 in pcrentheses are order-of-magnitude estimates which are not supported 
by in-depth case studies. 

Source: ICON, Inc. 

Yumber oi 
Relevant 
~ n ~ ' 8  

I 

7 

9 

6 

6 

6 

FY7S Proqram 
Budget, . 

8 thousando 

18,391 

S,274 

40,000 

11,417 

718 

16,733 

D 

Covernmen t 
Agency 

v 

Lnvlronmentrl 
Protection Agency 

Tennessee Valley 
Authority 

U.S. Dept. of 
Agriculturo, 
lorest Service 

TOTAL 

Zstimated .- - 
Capability lone- 
fit this R%P. 
$ thou.. (1973) 

(50 - 100) (a) 

(15 - 601 (a) 

(SO - 220) (a) - 

[SO - 130) (a) 

(LO) (a) 

(45 - 10) (a) 
(220 - 600) 

Relevant Program Item 

Research and Fevelopnent 
on Drocesser and Sffocts 

Abatement and Control: 
Water Quality Ambjcnt 
Trend Monitoring 

Abatement end Control: 
Water Quality Control 
Aqancy Support 

Water Quality Technical 
Assistance and Planning 

Regional Water Quality 
Hanapement~ water 
Quality Inventory 

Water Pollution 
Abatement 
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MANAGE WATER IMPOUNDMENT SYSTEMS F O R  POWER G E N E R A T I O N  

R a t i o n a l e  f o r  B e n e f i t s  

T h i s  f u n c t i o n  i s  o n e  o f  t h e  e s s e n t i a l  " f i n a l  p r o d u c t s 1 '  
o f  w a t e r  management. P r o p e r  management of t h i s  f u n c t i o n  
p r o v i d e s  a d e q u a t e  power f o r  i n d u s t r i a l ,  c o m m e r c i a l ,  arid 
r e s i d e n t i a l  r e q u i r e m e n t s .  

F e d e r a l  Government A c t i v i t i e s  and R e s p o n s i b i l i t i e s  -- 
The fo!.lowing t a b l e  g i v e s  t h o s e  F e d e r a l  s t a t u t e s  which 

".-".a-.t- u.urr..u --, . a u t h o r i z e ,  o r  i r p l y  a c t i v i t y  i n  RMF 3 . 4 . 1  Manage 
w a t e r  impoundment s y s t e m s  f o r  power g e n e r a t i o n .  A d e s c r i p t i o n  
of  t h e s e  s t a t u t e s  i s  g i v e n  i n  Appendix C. 

G e n e r a l  F e d e r a l  b u d g e t a r y  d a t a  and  p r o g r a m s  t h a t  i m p a c t  
t h i s  RMF a r e  g i v e n  i n  Appendix B.  

. 
T a b l e  4 2 :  L i s t  o f  F e d e r a l  S t a t u t e s  R e l e v a n t  t o  

RMF 3 .4 .1  

Non-Federa l  A c t i v i t i e s  

H y d r o - e l e c t r i c  power g e n e r a t i o n  i s  l a r g e l y  f e d e r a l .  
The C a l i f o r n i a  S t a t e  Water  P r o j e c t  i s  t h e  most  e x t e n s i v e  non- 
f e d e r a l  water- impoundment s y s t e m  which i n c l u d e s  h y d r o e l e c t r i c  
power g e n e r a t i o n  f a c i l i t i e s .  

D a t e  R e q u i r e m e n t  
R e l a t e d  t o  

I n l a n d  W a t e t  

i n v e n t o r y  o f  i r r i g a t e d  
l a n d  

p l a n n i n g ,  c o n s t r u c t i o n  
a n d  o p e r a t i o n  of 
i r r i g a t i o n  a n d  vater 
management  f a c i l i t i e s  

w a t e r  management  of 
TVA s y s t e m s  

J 

F e d e r a l  
Agency 

D I 

DI 

TVA 

No. 

5. 

9. 

18. 

Name o f  S t a t u t e  

Federal Reclama- 
t i o n  Law 

A c t  of J u n e  ! 7 ,  
1902 

T e n n e s s e e  V a l l e y  
A u t h o r i t y  Act  o f  
1933 

USC o r  P.L.  
R e f e r e n c e  

4 3  USC 4 0 5 9  

32  STA 3 8 8  

1 6  USC l 2 a  
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The F u n c t i o n  of  Remote S e n s i n g  

I n  o r d e r  t o  p r o p e r l y  manage w a t e r  impoundment s y s t e m s  
f o r  power g e n e r a t i o n ,  it i s  n e c e s s a r y  t o  h a v e  good f o r e c a s t s  
o f  f u t u r e  w a t e r  s u p p l i e s  i n  w a t e r s h e d  a r e a s .  The a c c u r a c y  o f  
t h e s e  f o r e c a s t s  d e p e n d s  on  t h e  f r e q u e n c y  and  c o m p r e h e n s i v e n e s s  
o f  t h e  m o n i t o r i n g  o f  f r e e  w a t e r  a r e a s ,  snow, i c e  and g l a c i e r s ,  
ground w a t e r  and a q u i f e r s ,  and e v a p o - t r a n s p i r a t i o n ,  s o i l  
m o i s t u r e ,  and d r a i n a g e  p a t t e r n s .  Because  o f  i t s  s y n o p t i c  
c a p a b i l i t i s s  and h i g h  f r e q u e n c y  o f  c o v e r a g e  o f  l a r g e  g e o g r a p h i c  
a r e a s  a t  low i n c r e m e n t a l  c o s t ,  e a r t h  r e s o u r c e s  s a t e l l i t e s  
a p p e a r  t o  p r o v i d e  h i g h l y  s i g n i f i c a n t  p o t e n t i a l  b e n e f i t s  i n  t h i s  
RMF a r e a .  

Economic and T . c h n i c a 1  Models f o r  E s t i m a t i n g  Benefi* 

The b e n e f i t  estimates f o r  t h i s  RMP f o l l o w  t h e  mode l s  
d e v e l o p e d  i n  t h e  s o u r c e  document f o r  e q u a l  a n d  i n c r e a s e d  
c a p a b i l i t y  b e n e f i t s .  F u r t h e r  i n f o r m a t i o n  on t h e  a p p l i c a t i o n  o f  
t h e s e  m a d e l s  t o  w a t e r  r e s o u r c e s  is c o n t a i n e d  i n  t h e  i n t r o d u c t o r y  
s e c t i o n  i n  t h i s  volume on  economic and t e c h n i c a l  m o d e l s .  

I n  t h e  E a r t h S a t  r e p o r t ,  c a l c u l a t i o n s  w e r e  b a s e d  on a  
1 0  p e r c e n t  A i s c o u n t  r a t e  and a  t e n  y e a r  i n v e s t m e n t  h o r i z o n .  A 
p a r a m e t r i c  a n a l y s i s , o f  t h e  e f f e c t  o f  r e d u c i n g  t h e  A p r i l  1 f o r e -  
c a s t  e r r o r  was made. The e f f e c t s  o f  a  25 p e r c e n t ,  50 p e r c e n t ,  
and 7 5  p e r c e n t  r e d u c t i o n  i n  t h e  A p r i l  1st f o r e c a s t  e r ro r  were  
shown -.., t h e  T a b l e s  p r e s e n t e d  i n  t h e i r  r e p o r t .  To make t h e i r  
r e s u l t s  more comparab le  t o  E C O N ' s ,  t h e i r  a ' ssumpt ion o f  a  t e n  
y e a r  i n v e s t m e n t  h o r i z o n  i s  r e p l a c e d  by a n  i n f i n i t e  i n v e s t m e n t  
h o r i z o n .  T h e i r  r e s u l t s ,  u n d e r  t h i s  a s s u m p t i o n ,  g i v e  a n  
a n n u a l  r a n g e  o f  b e n e f i t s  from h y d r o e l e c t r i c  power g e n e r a t i o n  
f o r  e l e v e n  w e s t e r n  s t a t e s  o f  $4 ,000 ,000  t o  $15 ,000 ,000 .  
E x t r a p o l a t i n g  t h e s e  r e s u l t s ,  b a s e d  on  t h e  p r o p o r t i o n  o f  hydro-  
e l e c t r i c  power p r o d u c t i o n  i n  t h e s e  e l e v e n  s ta tes  r e l a t i v e  t o  
t h e  U.S. i n  1964,  y i e l d s  a  r l n g e  o f  b e n e f i t s  o f  $6 ,700 ,000  
t o  $25,000,000 f o r  t h e  U.S. 

However, t h i s  RMF b a s e s  t h e  new c a p a b i l i t y  b e n e f i t s  i n  
h y d r o e l e c t r i c  power g e n e r a t i o n  on  t h e  r e s u l t s  o f  t h e  F e a t h e r  
R i v e r  c a s e  s t u d y ,  g i v e n  i n  Appendix F o f  t h i s  volume. The 
new c a p a b i l i t y  b e n e f i t s  f o r  t h e  U.S., c o n s e r v a t i v e l y  e s t i m a t e d ,  
i s  $42 ,000 ,000  p e r  annum. 
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Current ERTS Activities 

Colwell: Use of ERTS-A to Aid in Solving Water 
Resovrce Management Problems in California 

Cooper : Use of ERTS Imagery in Reservoir Manage- 
ment's Operations 

Appendix G contains .further current information on ERTS 
principal investigators, including addresses, telephone numbers, 
affiliations, summaries of progress reports and accomplish- 
ments, etc. 

Estimate of ERTS Economic Capabilities 

The estimated benefits shown in Table 43 are based 
on Federal budgetary information, Congressional appropriation 
hearings, and estimated ERTS technical capabilities. 

Increased capability benefits are approximately the 
same size as equal capability benefits, except where otherwise 
indicated in Table 43. 

160 - 75) fa) 
O.S. Dept. of 
~gricultuc~. 
loll Conaerrrtlon 
Service 

U.S. Dmpc. of 
Snterior, Bureau 
of Iaclamation 

TOTALS 

la) Increasad capability benefits - $9 - 11 thousand 
hmefit siqnitlcant but not quantlfiabl* 

 note^ rigurea in parenthesem are erdar-of-napnitude matl~tem whlch are rot *upported by An- 
depth case studies. 

Source r LCON . Inc. 

~echmicrl ?rog;arlaq. 
Snstallation Servlcea 
and Snow Surve~a 

Operation and Ilalnt*raac* 

165.113 

72.176 

14 

6 

330 
1SOO - 1.350) 

3 30 
IS70 - 1.441) 
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See Appendix B for additional Federal budget and progral~ 
information for aqencies and programs listed in Table 43. 

The new capability benefits in this RHF are evaluated 
in detail in the Feather River Case Study,  presented in 
Appendix P of tnis volume. The estimated discounted annual 
new capability benefit for this RMF is $42,000,000. 
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MANAGE WATER IMPOUNDMENT SYSTEM5 FOR FLOOD CONTROL 

Rationale for Benefits 

This function is one of the essential "final products" 
of watcr management. Proper management of this function 
minimizes the risk of disastrous flooding. 

Federal Government Activities and Responsibilities 

The following table gives those Federal statutes which 
mandate, authorize, or imply activity in RMF 3 . 4 - 2  Manage 
water impoundment systems for flood control. A description of 
these statutes is given in Appendix C .  

General Federal budgetary data and programs that impact 
this RMF are given in Appendix B L  

T a b l e  44:  L i s t  o f  F e d e r a l  S t a t u t e s  R c l e v a n t  to  
RUE' 3.4 .2  

Non-Federal Activities 

Interstate River Compacts for flood control includes: 

P- 

Yo. 

5. 

9. 

18. 

C 

Red River of the North Thanes River 
New England 

Connecticut River 
New Enqland Wheeling Creek 

.-- 

F e d e r a l  
Agency 

DI 

DI 

TVA 

Merrimack River 
New England 

Date  Requirement  
R e l a t e d  t o  

I n l a n d  Water 

i n v e n t o r y  o f  i r r i g a t e d  
l a n d  

p l a n n i n g ,  c o n s t r b c t i o n  
and  o p e r a t i o n  o f  
i r r i g a t i o n  and w a t e r  
r a n a g e p e n t  f a c i l i t i e s  

v a t e r  management o f  
TVA s y s t e m s  

Mare o f  S t a t u t e  

F e d e r a l  Reclama- 
t i o n  l a v  

Act  o f  J u n e  17,  . 
1902 

T e n n e s s e e  V a l l e y  
A u t h o r i t y  A c t  o f  
1933  

Pennsylvania and West 
Virginia 

USC or P.L. 
R e f e r e n c e  

4 3  USC 485g 

32 S T A  388 

1 6  usc 12. 
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These s y s t e m s  are small and relatively economicaliy insignifi- 
cant compared with ~ e d e r a l  management of reservoirs or flood 
control. 

Examples exist of other forms of local flood management. 
In the Root Rive- Watershed (wisc.), 12 communities adopted 
zoning ordinances to conform to a plan to prevent flood plain 
encroachment. These communities adopted a coordinated watershed 
plan. (Report to President: 1973). 

The Function of Remote Sensinq -- 
In order to properly manage '.ster impoundment systems 

for flood ccntrol, it is necessary to have good forecasts of 
future water supplies in watershed areas. The accuracy of 
these forecasts depends on the frequency and com~rehensiveness 
of the zonitoring of free water areas, snow, ice and glaciers, 
ground water and aquifers, and evapo-transpiration, soil 
moisture, and drainage patterns. Because of its synoptic 
capabilities and high frequency of coverage of laxcje geographic 
areas at low incremental cost, earth resources satellites 
appear to provide highly significant potential benefits in this 
RMF area. 

Economic and Technical ~ o d e l s  for Estimating ~ e n e f i t s  

The benefit estimates for this RMF follow the models 
developed in the source document for equal and increased 
capability benefits. Further information on the application 
of these models to water resources is contained in the introduc- 
tory section in this volume on economic and technical models. 

According to a Congressional Report published in 1966, 
flood damage in the United States has been estimated to 
average around $1 billion per year.* However, for watershed 
systems that already have comprehensive flood control through 
the existence of dams etc., improved management results in 
increased water available to water management functions 3.4.1, 
3 . 4 . 3  - 3.4.6. No direct benefit therefore, should be 
allocated to the flood control function. For watershed systems 

Task Force on Federal Flood Control Policy (August 1966). 
A Unified National Program for Managing Flood Losses, 
House Document No. 465, 89th Congress, 2nd Session. U.S. 
Government Printing Office, washington, D.C., page 3. 
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that do not have flood control, no benefit exists under this 
RMF, since no allocation function exists. Rather, the benefit 
from increased warning would show up in other RMF's. This is 
the principle used in the Feather River case study, presented 
in Appendix F, where no new capability benefits are attributed 
to the flood control function. 

Current ERTS Activities 

Colwell: Use of ERTS-A in Solving Water 
Resource Management Problems in California 

Cooper : Use of ERTS Imagery in Reservoir Managment 
and Operations 

Schumann: Application of ERTS Data Collection System 
in ARETS 

Appendix G contains futher current information on ERTS prinici- 
pal investigators, including addresses, telephone numbers, 
affiliations, summaries of progress reports and accomplishments, 
etc. 

Estimate of ERTS Economic Capabilities 

The estimated benefits shown in Table 45 are based on 
Federal budgetary information, Congressional appropriation 
hearings, and estimated ERTS technical capabilities. See 
Appendix B for additional Federal budget and program informa- 
tion for agencies and programs listed in Table 45 ,  

Increased capability benefits are approximately the 
same size as equal capability benefits, except where otherwise 
indicated in Table 45. 
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Covcrnsent 
Relevant Program Item 

ASninistration Maiatrnance 

T*~nersce Valley . Urte: Control Operations 
Autkority 1.370 7 t 6 O  - 75) (a) 

U.S. Dept. of Tecbaical Progrrsriag. 
Agriculture, Installation Serricor, 
Soil Conscrrztion and Snar Surveys 330 
Service 165.713 14 (500 - 1.350) 
U.S. Dtpt. of Operation and naintenance 
Interior, Bureau 
of Rlclanation 72,176 6 

rOTaL {,::: - 1.44s) 
(a) Increased capability benmfits - $9 - 11 thousand 

Benefit significant but not quantifiable 

Note: Figures in parentheses are order-of-eagnitude estimates which are not supported sf 
in-depth c a w  studies. 

source: ECON, lac.  

L 
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MANAGE WATSR IMPOUNDMENT SYSTEMS FOR URBAN WATER SUPPLY 

R a t i o n a l e  f o r  B e n e f i t s  

T h i s  f u n c t i o n  i s  o n e  o f  t h e  e s s e n t i a l  " f i n a l  p r o d u c t s "  
o f  w a t e r  management. P r o p e r  management o f  t h i s  f u n c t i o n  y i e l d s  
a n  a d e q u a t e  q u a n t i t y  of h i g h  q u a l i t y  w a t e r  f o r  u r b a n  a n d  
r e s i d e n t i a l  p u r p o s e s .  

F e d e r a l  Government A c t i v i t i e s  a n d  R e s ~ o n s i b i l i t i e s  

The f o l l o w i n g  tab le  g i v e s  t h o s e  f e d e - a 1  s t a t u t e s  which 
manda te ,  a u t h o r i z e ,  o r  imply  a c t i v i t y  i n  RMP 3.4.3,  manage w a t e r  
impoundment s y s t e m s  f o r  u r b a n  water s u p p l y .  

G e n e r a l  F e d e r a l  b u d g e t a r y  d a t a  and p r o g r a m s  t h a t  i m p a c t  
t h i s  RMF a r e  g i v e n  i n  A p p e n d i x B .  

1 
T a b l e  46 :  L i s t  o f  F e d e r a l  S t a t u t e s  R e l e v a n t  t o ,  

RHF 3 .4 .3  

Non-Federa l  A c t i v i t i e s  

U n t i l  r e c e n t l y ,  c i t i e s  had  a l m o s t  e x c l u s i v e  r e s p o n s i b i l -  
i t y  f o r  u r b a n  w a t e r  s u p p l y .  I n c r e a s i n g l y ,  t h e r e  a r e  F e d e r a l  
p rograms  t o  a i d  m u n i c i p a l i t i e s  i n  t h i s  a r e a .  Some c i t i e s  
manage w a t e r  impoundment s y s t e m s  f o r  w a t e r  s u p p l y .  I n  many 

D a t a  R e q u i r e m e n t  
R e l a t e d  t o  

I n l a n d  Water 

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

i n v e n t o r y  o f  i r r i g a t e d  
l a n d  

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

w a t e r  management  o f  
TVA s y s t e m s  

- 
No. 

2. 

5. 

Nane o f  S t a t u t e  

W a t e r s h e d  P r o -  
t e c t i o n  a n d  
F l o o d  P r o t e c t i o n  
A c t  

F e d e r a l  Reclama- 
t i o n  Law 

usc or P.L. 
R e f e r e n c e  

16 USC 1001-  
1 0 0 9  

4 3  USC 4859 

32 STA 388 

1 6  USC l 2 a  

A c t  o f  J u n e  1 7 ,  

T e n n e s s e e  V a l l e y  
A u t h o r i t y  A c t  of 
1933 U 02 

F e d e r a l  ' 
Agency 

DA 
LCE 

DI 

DI 

TVA 
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cases, they receive assistance from Federal agencies. For 
example, they often are able to store water in federally- 
owned reservoirs. 

The Function of Remote Sensing 

In order to properly manage water impoundment systems 
for urban water supply, it is necessary to have good forecasts 
of future water supplies in watershed areas. The accuracy of 
these forecasts depends on the frequency a ~ d  comprehensiveness 
of the monitoring of free water areas, snow, ice and glaciers, 
ground water and aquifers, and evapo-transpiration, soil 
moisture, and drainage patterns. Because of its synoptic 
capabilities and high frequency of coverage of large geographic 
areas at low incremental cost, earth resources satellites 
appear to provide highly significant potential benefits in this 
RMF area. 

Economic and Technical Models for Estimating Benefits 

The benefit estimates for this RMF follow the models 
developed in the source document for ezual and increased 
capability benefits. Further information on the application 
of these models to water resources is contained in the 
introductory section in this volume on economic and technical 
models. 

The new capability benefits to this RMF are estimated 
from the results of the Feather River case study, which is 
described in Appendix F. 

Current ERTS Activities 

Colwell: Use of ERTS-A to Aid in Solving Water 
Resource Management Problems in California 

cooper: Use of ERTS Imagery in Reservoir Management 
and Operations 

Schumann : Application of ERTS Data Collection System 
in ARETS 

Appendix G contains further current information on ERTS 
principal investigators, including addresses, telephone numbers, 
affiliations, summaries of progress reports and accomplish- 
ments, etc. 
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Estimate of ERTS Economic Capabilities - 
The estimated benefits shown in Table 4 7  are bdsed on 

Federal budgeting information, Congressional appropriation 
hearings, and estimated ERTS technical capabilities. See 
Appendix B for additional Federal budget and program informa- 
tion for agencies and programs listed in Table 4 7 .  

Increase capability benefits are approximately the 
same size as equa? capability benefits. 

% 

Tablo 4)*j Summary of Wotantial Benafits to Padaral Agencie8 from ~ e n o t a  Sansing for RNF 3.4.3 
' 

The new capability benefits in this RMF are evaluated in 
detail in The Feather River Case Study, presented In Appcndix F 
of this volume. The estimated annual new capability benefit 
for this RMF is $860,000. 

Covarnmen t 
Agancy 

Bonnavilla Power 
Administration 

Southeastern Powar 
Administration 

Southuastern Power 
Administration 

Tennessee Valley 
Authority 

O.S.  Dept. of 
Agricultura, 
Soil Conservation 
Service 

U.S. Dapt. of 
Interior, Bureau 
of Raclamation 

TOTAL 

(a) Increased capability banafits - $9 - 11 thousand 
Benefit significant but not quantifiabla 

Mote: tiqures in paranthesam ara ordar-ot-magnitude astimates which are not supportmd 
by in-depth case studies. 

Source: ICON, Inc. 

Ielevant Program Itam 

Power Supply and Scheduling 

Systom Operation and 
Maintenanca 

System Operation and 
Ilaintwtanca 

Yatar Control Operations 

Tachnical Programming. 
Installrtlon Servicom 
and Snow Surva~s 

Oprratr -n and naintananco 

TY75 Program 
Budget. 

$ thousands 

1,260 

23s 

2,747 

1,370 

165.113 

72,176 

lumbar of 
R*hvant 
Mt's 

9 

I 

7 

7 

14 

6 

Estimated Equal 
Capability Bone- 
fit this RM. 
$ thous. (1973) 

(18) 

l 

(60 - 75) (a) 

- 1,350) 

330 
(578 - 1,443) 
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MANAGE WATER IMPOUNDMENT SYSTEMS FOR A G R I C U L T U R A L  WATER SUPPLY 

R a t i o n a l e  f o r  B e n e f i t s  

T h i s  f u n c t i o n  is  o n e  o f  t h e  e s s e n t i a l  " f i n a l  p r o d u c t s H  
o f  w a t e r  management. P r o p e r  management of  t h i s  f u n c t i o n  
p r o v i d e s  a d e q u a t e  w a t e r  o f  s u i t a b l e  q u a l i t y  f o r  a g r i c u l t u r a l  
p u r p o s e s .  

F e d e r a l  Government A c t i v i t i e s  and R e s p o n s i b i l i t i z  

T a b l e  4 8  g i v e s  t h o s e  F e d e r a l  s t a t u t e s  which m a n d a t e ,  
a u t h o r i z e ,  o r  imply  a c t i v i t y  i n  RMF 3.4.4 ,  manage w a t e r  
impoundment s y s t e m s  f o r  a g r i c u l t u r a l  w a t e r  s u p p l y .  A 
d e s c r i p t i o n  o f  t h e s e  s t a t u t e s  i s  g i v e n  i n  Appendix  C .  

G e n e r a l  F e d e r a l  b u d g e t a r y  d a t a  and  p r o g r a m s  t h a t  i m p a c t  
t h i s  RMF a r e  g i v e n  i n  Appendix B. 
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T a b l e  48:  L i s t  o f  F e d e r a l  S t a t u t e s  R e l e v a n t  t o  
RNF 3.4.4 

Non-Federa l  A c t i v i t i e s  

I n  t h e  a r e a  o f  a g r i c u l t u r a l  water u s e ,  s t a t e  a n d  l o c a l  
b o d i e s  a r e  p r i m a r i l y  c o n c e r n e d  w i t h  d i s t r i b u t i o n .  No 
s p e c i f i c  s t a t e  o r  l o c a l  a g e n c i e s  c h a r g e d  w i t h  managing w a t e r  
impoundment s y s t e m  f o r  a g r i c u l t u r e  h a v e  b e e n  found  b u t  i t  i s  
l i k e l y  t h a t  a g e n c i e s  s u c h  a s  t h e  N e w  Mexico S o i l  an? Water  
C o n s e r v a t i o n  Committee h a v e  some i n t e r e s t  i n  t h i s  a r e a .  

No. 

5. 

9. 

l b .  

USC o r  P.L. 
R e f e r e n c e  

43  USC 485g 

32 STA 388 

1 6  USC 1 2 a  

Name o f  S t a t u t e  

F e d e r a l  Reclama- 
t i o n  Law 

A c t  o f  J u n e  1 7 ,  
1 9 0 2  

Y e n n c s s e e  V a i i e y  
A u t h o r i t y  A c t  of 
1 9 3 3  

F e d e r a l  
Agency 

DX 

DI 

TVA 

D a t e  R e q u i r e m e n t  
R e l a t e d  to  

I n l a n d  W a t e r  

i n v e t ~ t o r y  o f  i r r i g a t e d  
l a n d  

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

w e t o r  m n a g c n e n t  of 
TVA s y s t e m s  



RMF No. 3 .4 .4  

The F u n c t i o n  o f  Remote S e n s i n g  

I n  o r d e r  t o  p r o p e r l y  manage w a t e r  impoundment  s y s t e m s  
f o r  a g r i c u l t u r a l  w a t e r  s u p p l y ,  it i s  n e c e s s a r y  t o  h a v e  good 
f o r e c a s t s  o f  f u t u r e  w a t e r  s u p p l i e s  i n  w a t e r s h e d  a r e a s .  The 
a c c u r a c y  o f  t h e s a  f o r e c a s t s  d e p e n d s  on  t h e  f r e q u e n c y  a n d  
c o m p r e h e n s i v e n e s s  o f  t h e  m o n i t o r i n g  o f  f r e e  w a t e r  a r e a s ,  snow,  
i c e  a n d  g l a c i e r s ,  g r o u n d  water a n d  a q u i f e r s ,  a n d  e v a p o -  
t r a n s p i r a t i o n ,  s o i l  m o i s t u r e ,  a n d  d r a i n a g e  p a t t e r r - s .  B e c a u s e  
o f  i t s  s y n o p t i c  c a p a b i l i t i e s  a n d  h i g h  f r e q u e n c y  o f  c o v e r a g e  o f  
l a r g e  g e o g r a p h i c  a r e a s  a t  l o w  i n c r e m e n t a l  c o s t ,  e a r t h  r e s o u r c e s  
s a t e l l i t e s  a p p e a r  t o  p r c v i d e  a  h i g h l y  s i g n i f i c a n t  p o t e n t i a l  
b e n e f i t s  i n  t h e  RMF a r e a .  

Economic  and  T e c h n i c a l  Mode l s  f o r  E s t i m a t i n g  B e n e f i t s  

The b e n e f i t  e s t i m a t e s  f o r  t h i s  RMF f o l l o w  t h e  m o d e l s  
d e v e l o p e d  i n  t h e  S o u r c e  Document ,  Volume 11, f o r  e q u a l  a n d  
i n c r e a s e d  c a p a b i l i t y  b e n e f i t s .  F u r t h e r  i n f o r m a t i o n  o n  t h e  
a p p l i c a t i o n  o f  t h e s e  m o d e l s  t o  w a t e r  r e s o u r c e s  i s  c o n t a i n e d  
i n  t h e  i n t r o d u c t o r y  s e c t i o n  i n  t h i s  vo lume  o n  e c o n o m i c  a n d  
t e c h n i c a l  m o d e l s .  

A c c o r d i n g  t o  t h e  E a r t h S a t  R e p o r t  o n  Water R e s o u r c e s  
Management ,  t h e  t o t a l  n e t  v a l u e  o f  i r r i g a t e d  water t h a t  may b e  
i m p a c t e d  b y  ERS is $129  m i l l i o n  p e r  annum i n  1 3 7 3  d o l l a r s .  
T h i s  amoun t  r e p r e s e n t s  t h e  i n c r e a s e  i n  n e t  f a r a  i ncome  d u e  t o  
i r r i g a t i o n  o f  l a n d  w i t h  r a i n f a l l  o f  l e s s  t h a n  15  i n c h e s  p e r  
y e a r .  The E a r t h S a t  r e p o r t  g i v e s  n o  d o l l a r  v a l u e  f o r  t h e  
p o t e n t i a l  i n c r e a s e  i n  l a n d  a c r e a g e  u n d e r  i r r i g a t i o n  d u e  t o  
b e t t e r  management  o f  w a t e r  r e s o u r c e s  u s i n g  ERS. On t h e  
c o n t r a r y ,  w i t h o u t  w e l l  s u p p o r t e d  j u s t i f i c a t i o n ,  it s ta tes  t h p t  
s u c h  b e n e f i t s  a r e  l i k e l y  t o  b e  i n s i g n i f i c a n t * .  

A case s t u d y  was  p e r f o r m e d  b y  ECON t o  e v a l u a t e  t h e  
p o t e n t i a l  b e n e f i t s  o f  ERS i n  t h e  F e a t h e r  R i v e r  S y s t e m .  From 
t h i s  case s t u d y ,  i t  i s  c l e a r  t h a t  a  m a j o r  p o r t i o n  o f  t h e  
p o t e n t i a l  h y d r o l o g i c a l  b e n e f i t s  o f  ERS o c c u r  i n  t h e  a r e a  o f  
i r r i g a t i o n .  By e x t r a p o l a t i n g  t h e   result^ o f  t h i s  c a s e  s t u d y  
t o  o t h e r  g e o g r a p h i c  a r e a s  o f  t h e  U . S .  t h a t  c o u l d  c l e a r l y  
b e n e f i t  f r o m  i m p r o v e d  h y d r o l o g i c a l  i n f o r m a t i o n ,  a c o n s e r v a t i v e  
new c a p a b i l i t y  b e n e f i t  f o r  t h e  U . S .  o f  $ 7 , 7 2 0 , 0 0 0  p e r  annum i s  
o b t a i n e d .  

* Snow Mapping a n d  Runof f  F o r e c a s t i n g :  E x a m i n a t i o n  o f  -- --- 
ERTS-1 C a p a b i l i t i , ? ~  a n d  p o t o r l t i a l  ~ e n t . f i t s  f r o m  a n  
O p e r a t i o n a l  E K S S y s t e m ,  I n t e r i m  R e p o r t  of W a t e r  R e s o u r c e s  
Management ,  C a s e  S t u d y  Team, March 1 3 ,  1 9 7 4 ,  p e r f o r m e d  f o r  
U n i t e d  S t a t e s  D e p a r t m e n t  o f  I n t e r i o r ,  O f f i c e  o f  Economic  
A n a l y s i s ,  C o n t r a c t  No. 14 -08 -001-13519 .  
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Current ERTS Activities 

Colwell: Use of ERTS-A in Solving Water Resource 
Management Problems in California 

Cooper: Use of ERTS Imagery in Rsservc4r Management 
and Operations 

Schumann: Application of ERTS Data Collection System 
in ARETS 

Appendix G contains further current information on ERTS 
principal investigators, including addresses, telephone numbers, 
affiliations, summaries of progress reports and accomplishments, 
etc. 

Estimate of ERTS Economic Capabilities - 
The estimated benefits shown in Table 49 are based on 

Federal budgetary information, Congressional appropriation 
hearing, and estimated ERTS technical capabilities. See 
Appendix B for additional Federal budget and program informa- 
tion for agenci2s and proqrams listed in Table 49. 

Increased capability benefits are approximately the 
same size as equal capability benefits, except where other- 
wise indicated in Table 49. 

The new capability benefits in this RMF are et.aluated 
in detail in the Feather River Case Study, presented in 
Appendix F of this volume. The estimated discounted annual 
new capability benefit for this RMF is $7,720,000. 
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I 

table 49,; Summary of ?oten+.iaL 8enafita to Federal Aqenciea from itemote sanainq for RMf .Sk,b 
r 

Governrent 
Agency 

Bonneville Power 
Adminiatration 

Southeastern Power 
Adm:niatratioa 

Bouthraatern Powar 
Admbn' :tration 

Tennesaes Valley 
Authotity 

U.S. Oept. of 
AqriculCure, 
roll Conservation 
Servica 

U.S. Deyt. OC 
Intetior, nureau 
of Ieolamatlon 

TOTAL 

(a) Increased capability benefits - $9 - 11 thousand 
Benefit siqnificant but not quantifiable 

Yoter riguces in parentheses arb order-of-maqnitude estimates which are not supported 
by in-depth case studies. 

source: scow, Inc. . -- , 

rX7S Proqrau 
Budpet. 

8 thousands 

1,160 

135 

ae747 

1,370 

lSl,713 

71,176 

malevant Program Item 

Power Supply and Scheduling 

System Operation and 
Maintanance 

System Operation and 
Maintenance 

Water Control. Operations 

Technical. ?rograulnge 
Installetion ServAo.s 
and Snow Surrey* 

Oparation and MaLnte6ancq 

Yrmber of 
~elevant 
-?'a 

9 

6 

7 

Lscimated Equal 
Capability Bene- 
fit this lnl, 
8 thou.. (A9731 

(18) 

l 

(60 - 7s) b l  1 h i  - 1,3SO) 

8 

330 
0 7 B  - 1.443) 
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MANAGE WATER IMPOUNDMENT SYSTEMS FOR RECREATIONAL PURPOSES 

R a t i o n a l e  f o r  i i e a e f i t s  

T h i s  f u r c t i o ~ r  is  one  o f  t h e  e s s e n t i a l  " f i n a l  p r o d u c t s w  
o f  w a t e r  management. P r o p e r  management o f  t h i s  f u n c t i o n  
p r o v i d e s  s u f f i c i e n t l y  c l e a n  w a t e r  f o r  r e c r e a t i o n a l  p u r p o s e s -  

, 
F e d e r a l  Government A c t i v i t i e s  and R e s p o n s i b i l i t i e s  

T a b l e  50 g i v e s  t h o s e  F e d e r a l  s t a t u t e s  which manda te ,  
a v t h o r i z e ,  or imply  a c t i v i t y  i n  RMF 3.4.5,  manage water 
impoundment s y s t e m s  f o r  r e c r e a t i o n a l  p u r p o s e s .  

G e n e r a l  F e d e r a l  b u d g e t a r y  d a t a  and p r o g r a m s  t h a t  i m p a c t  
t h i s  RMF a r e  g i v e n  i n  Appendix B. 

. 
T a b l e  50: 5is; o f  F e d e r a l  S t a t u t e s  R t l e v a n t  t o  i 

RI(F 3 .4 .5  ! 

Non-Federal  A c t i v i t i e s  

Po. 

2. 

5.  

9. 

S t a t e ,  l o c a l  and p r i v a t e  i n t e r e s t s  a r e  h e a v i l y  i n v o l v e d  
i n  management o f  impoundment s y s t e m s  f o r  r e c r e a t i o n a l  p u r p o s e s .  
The F e d e r a l  government  h a s  a p p r o p r i a t e d  $ 9 4 0  m i l l i o n  s i n c e  
1.965 f o r  g r a n t s - i n - a i d  t o  s t a t e s  a n d  l o c a l  g o v e r n m e n t s  f o r  
o u t d o a t  r e c r e a t i o n  l a n d  a c q u i s i t i o n  and d e v e l o p m e n t .  Two- 
thirds o f  t h i s  has been u s e d  f o r  w a t e r - o r i e n t e d  r e c r e a t i o n . *  

Commission on Water R e s o u r c e  Management, R e p o r t  t o  t h e  
P r e s i d e n t :  1973.  

A - 8 6  

Name o f  S t a t u t e  

Watershed Pro- 
t e c t i o n  and 
Flood P r o t e c t i o n  
Act 

F e d e r a l  Reclama- 
% i o n  Law 

A c t  of J u n e  17,  

USC or P.L. 
Re fe rence  

1 6  USC 1001- 
1009 

4 3  USC 485g 

32 STA 388 
and o p e r a t i o n  o f  
i r r i g a t i o n  r n a  w a t e r  
management f a c i l i t i e s  

w a t e r  management o f  
TVA s y s t e m s  

I "02 I I I 

18. Te-tnessee V a l l e y  16 USC 1 2 a  
A u - h o r i t y  A c t  o f  
1933  

F e d e r a l  
Agency 

DL 
ACE 

01 

DI 

TVA 

Data l teqoi rement  
R e l a t e d  t o  

I n l a n d  Water 

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

i n v e n t o r y  o f  i r r i g a t e d  
l a n d  

p l a n n i n g ,  c o n s t r u c t i o n  
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S t a t e  d e p a r t m e n t s  o f  P a r k s  and R e c r e a t i o n ,  F i s h  a n d  
Game, e t c .  h a v e  d i r e c t  i n t e r e s t s  i n  t h e  management  o f  s t a t e  
impoundment  s y s t e m s  f o r  r e c r e a t i o n a l  p u r p o s e s .  They  a l s o  
c o o p e r a t e  e x t e n s i v e l y  w i t h  v a r i o u s  f e d e r a l  g o v e r n m e n t  p r o g r a m s .  
F o r  e x a m p l e ,  t h e  New Mexico Game a n d  F i s h  D e p a r t m e n t  c o o p e r a t e s  
w i t h  t h e  U . S .  D e p a r t m e n t  o f  t h c  I n t e r i o r  i n  d e v e l o p m e n t  a n d  
management o f  t h e  NavaSo R e s e r v o i r  f o r  s p o r t  f i s h i n g  p u r p o s e s . *  

The F u n c t i o n  o f  Remote S e n s i n g  

I n  o r d e r  t o  p r o p e r l y  manage water impoundment  s y s t e m s  
f o r  r e c r e a t i o n a l  p u r p o s e s ,  i t  i s  n e c e s s a r y  to  h a v e  good 
i n f o r m a t i o n  o n  w a t e r s h e d  h y d r o l o g y .  U s e f u l  r e c r e a t i o n  manage- 
men t  i n f o r m a t i o n  i n c l u d e s  da ta  o n  d r a i n a g e  p a t t e r n s ,  s e d i a e n t n -  
t i o n ,  p o l l u t i o n  a n d  e u t r o p h i c a t i o n ,  a n d  w a t e r  s u p p l y .  The 
p o t e n t i a l  b e n e f i t ?  o f  t h i s  i n f o r m a t i o n  c a n  o n l y  be r e a l i z e d  
t h r o u g h  f r e q u e n t ,  c o m p r e h e n s i v e  m o n i t o r i n g  o f  f r e e  w a t e r  
areas, snow a n d  i ce  a n d  w a t e r s h e d  c o n d i t i o n s .  B e c a u s e  o f  i ts  
s y n o p t i c  c a p a b i l i t i e s  a n d  h i g h  f r e q u e n c y  o f  c o v e r a g e  o f  l a r g e  
g e o g r a p h i c  areas a t  l o w  i n c r e m e n t a l  cost ,  e a r t h  r e s o u r c e s  
s a t e l l i t e s  a p p e a r  t o  p r o v i d e  h i g h l y  s i g n i f i c a n t  p o t e n t i a l  
b e n e f i t s  i n  t h i s  RMF area. 

Economic a n d  T e c h n i c a l  Models  f o r  E s t i m a t i n g  B e n e f i t s  

The b e n e f i t  estimates f o r  t h i s  RNF f o l l o w  t h e  m o d e l s  
d e v e l o p e d  i n  t h e  s o u r c e  documen t  f o r  e q u a l  a n d  i n c r e a s e d  
c a p a b i l i t y  b e n e f i t s .  F u r t h e r  i n f o r m a t i o n  o n  t h e  a p p l i c a t i o n  
o f  t h e s e  m o d e l s  t o  w a t e r  r e s o u r c e s  is  c o n t a i n e d  i n  t h e  
i n ~ r o d u c t o r y  s e c t i " r '  i~ t b i z  r c l x t e  o n  ecanamic a n d  t e c h n i c a l  
mode l s .  

The E a r t h S a t  r e p o r t  o n  W a t e r  Management i n d i c a t e s  t h a t  
p o s s i b l e  (,leu c a p a b i l i t y )  r e c r e a t i o n a l  b e n e f i t s  f r o m  p o t e n t i a l  
ERS c a p a b i l i t i e s  f o r  snow m a p p i n g  a n d  r u n o f f  f o r e c a s t i n g  are 
n e g l i g i b l e  f o r  t h e  f o l l o w i n g  r e a s o n s * * .  

" I n v e s t m e n t  i n  r e c r e a t i o n  f a c i l i t i e s  f r e q u e n t l y  
d e p e n d s  upon a s s u r a n c e  o f  a d e p e n d a b l e  w a t e r  
s u p p l y .  " 

"Wate r  r i g h t s  a s s u r e  water a l l o c a t i o n  i f  water is 
a v a i l a b l e  a t  a l l . "  

* New Mexico S t a t e  B u d g e t  Commiss ion  o n  H a t e r  R e s o u r c e  
Management ,  9 e p o r t  t o  P r e s i d e n t :  1973. 

* *  Snow ' ~ a p p i n g  a n d  Runoff  - fore casting^-Exami~a t i o n  of 
ERTS-I  C a p a b i l i t i e s  a n d  P o t e n t i a l  Benefits f r o m  a n  -- 
0 ~ r a t i o n a l  E R S  System, I n t e r i m  R e p o r t  o f  W a t e r  R e s o u r c e s  
Management ,  C a s e  S t u d y  T e a m ,  Naxch 1 3 ,  1 9 7 4 ,  p e r f o r m e d  f o r  
U n i t e d  S t a t e s  D e p a r t m e n t  o f  I n t e r i o r ,  O f f i c e  o f  Economic  
hnalysis, C o n t r a c t  N o .  14-08-001-13519. . 
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current ERTS ~cr;vitics ---.- - - 
Colvell : Use of ERTS-A in Solving Water Resource 

Management Proil.ems in California 

Cooper : Use of ERTS Ymayery in Reservoir Management 
and Operations 

Appendix G contains further current information on ERTS 
principal investigators, including acldresses, telephone numbers, 
affiliations, summaries of progress reports and accomplishments, 
etc. 

Estimate of ERTS Economic Capabilities 

See Appendix B for additional Federal budget and 
program information for agencies and programs in T a b l e  51. 

Adaimisfration 

Technical Propraniag, 
Agriculture. Inse~ l la tLon  Serricea, 

U.S. Dept. of  0p.r.rion and Xaiateaanca 
laterlor ,  Burebu 
o f  Reclaratioa 

Benefit s i ~ n l f l c a z t  but not puantiflable.  

Soul c e  r LCON, Inc. 

I 
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MANAGE WATER IMPOUNDMENT SYSTEMS FOR NAVIGATION 

R a t i o n a l e  f o r  B e n e f i t s  

T h i s  f u n c t i o n  is  o n e  o f  t h e  e s s e n t i a l  " f i n a l  p r o d u c t s m  
o f  w a t e r  management. P r o p e r  management o f  t h i s  f u n c t i o n  
p r o v i d e s  f o r  f r e e  and  unencumbered n a v i g a t i o n .  

F e d e r a l  Government A c t i v i t i e s  anC R e s p o n s i b i 1 , i t i e s  

The f c l l o v i n g  t a b l e  g i v e s  t h o s e  F e d e r a l  s t a t u t e s  which  
mandate ,  a u t h o r i z e ,  o r  i m p l y  a c t i v i t y  i n  RHF 3.4.6 Uanage w a t e r  
impoundment s y s t e m s  f o r  n a v i g a t i o n .  A d e s c r i p t i o n  of these 
s t a t u t e s  i s  g i v e n  i n  Appendix C. . 

G e n e r a l  F e d e r a l  b u d g e t a r y  d a t a  a n d  p r o g r a m s  t h a t  i m p a c t  
t h i s  RMF are  g i v e n  i n  Appendix B. 

T a b l e  52: L i s t  o f  F e d e r a l  S t a t u t e s  R e l e v a n t  to 
RllF 3.4.6 

Non-Federal  A c t i v i t i e s  

lo. 

5. 

9. 

I@.  

S t a t e s  and :.ocal i n t e r e s t s  a r e  f r e q u e n t l y  i n v o l v e d  i n  
management o f  c a n a l s  o r  n a v i g a b l e  r i v e r s .  However, t h e r e  a re  
a p p a r e n t l y  few s t a t e  o r  l o c a l  a c t i v i t i e s  d i r e c t l y  r e l a t e d  t o  
t h e  management o f  w a t e r  impoundment s y s t e m s  f o r  n a v i g a t i o n .  

Rane o f  S t a t u t e  

F e d e r a l  Reclama- 
t i o n  Lav 

A c t  o f  J u n e  17, 
1902 

f - n n - s s - ~  Valley 
A u t h o r i t y  Act o f  
1 9 3 3  

OSC o r  P.L. 
R e f e r e n c e  

4 3  USC 4859 

32 STA '388 

1 6  USC 12. 

F e d e r a l  
Agency 

DI 

DI 

TVA 

D a t e  R e q u i r e a e n t  
R e l a t e d  to 

I n l a n d  Water 

i a v e n t o r y  o f  i r r i g a t e d  
l a n d  

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

w a t e r  management o f  
TVA s y s t e m s  . 

i 
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The Function of Remote Sensine 

In order to properly manage water impoundment systems 
for navigation, it is necessary to have good forecasts of 
future water supplies in watershed areas. The accuracy of 
these forecasts depends o n  the frequency and comprehensiveness 
of the monitoring of free water areas, snow, ice and glaciers, 
ground water and aquifers, and evapo-transpiration, soil 
moisture, and drainage patterns. Because of its synoptic 
capabilities and high frequency of coverage of large geographic 
areas at low incremental cost, earth resources satellites 
appear to 2rovide highly significant potential benefits in this 
RMF area. 

Economic and Technical Models for Estimating Benefits 

The benefit estimates for the RMF follow the models 
developed in the source document for equal and increased 
capability benefits. Further information on the application 
of these models to water resources is contained in the 
introductory section in this volume on economic and technical 
models- 

The EarthSat report on Water Management made the 
following statement about improved navigation.* 

"Use of ERS-assisted runoff forecasts could 
potentially aid navigation by assuring water avail- 
ability for augmenting low flows in navigable streams. 
Such releases, however, are mandatory if sufficient 
water is available. Therefore, since the improvement 
from improved ERS-assisted water supply forecasts will 
be minimal, no benefits from this source have been 
estimated. " 

Current ERTS Activities 

Colwell: Use of ERTS-A in Solving Water Resource 
Management Problems in California 

Cooper: Use of ERTS Imagery in Reservoir Management 
and Operations 

Appendix G contains further current information on ERTS 
principal investigators, including addresses, telephone numbers, 
affiliations, summaries of progress reports and accomplishments, 
etc. 

* Snow Mapping and Runoff Forecasting: Examination of 

ERTS-1 Cawabilities and rotential Benefits from an 
Operational ERS System, Interim Report of Water Resources 
Management, Case Study Team, March 13, 1974, performed for 
United States Department of Interior, Office of Economic 
Analysis, Contract No. 14-08-001-13519. 
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Estimate of ERTS Economic Ca~abilities 

See Appendix B for additional Federal budget and progarm 
information for agencies and programs listed in table 53.  

hdministrltion Maintenance 

&uChorIty 1.370 7 

U.S. Dapt. of 
' Aqriculturo. 
Soil ConserratLon 
Service 

U.S. Dcpt. of 
Iacerior. Bureau 
of ~cclaaatfon 

la) ERTS capability In this IMP undetcrminad. 

technical Projraaain9. 
Xn8tallrtion Services, 
and Snow Survey8 

Operation and naintenance 

165,713 

72.176 

I4 

6 

la) 

la) 
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PLAN CHANGES I N  DRAINAGE AN9 WATER IMPOUNDMENT SYSTEMS 

R a t i o n a l e  f o r  B e n e f i t s  

T h i s  p l a n n i n g  f u n c t i o n  i s  e s s e n t i a l  t o  t h e  m a i n t e n a n c e  
and deve lopment  o f  a d e q u a t e  d r a i n a g e  and w a t e r  impoundment 
s y s t e m s  f o r  f u t u r e  u r b a n  w a t e r  s u p p l y ,  commercia l  and  a g r i c u l -  
t u r a l  w a t e r  s u p p l y ,  n a v i g a t i o n ,  f l o o d  c o n t r o l ,  and power 
g e n e r a t i o n  n e e d s .  

F e d e r a l  Government A c t i v i t i e s  and R e s p o n s i b i l i t i e s  

The f o l l o w i n g  t a b l e  g i v e s  t h o s e  F e d e r a l  s t a t u t e s  which 
manda te ,  a u t h o r i z e ,  o r  imply  a c t i v i t y  i n  RMF 3.4.7,  p l a n  c h a n g e s  
i n  d r a i n a g e  and w a t e r  impoundment s y s t e m s .  A d e s c r i p t i o n  o f  
t h e s e  s t a t u t e s  i s  g i v e n  i n  Appendix  C -  

G e n e r a l  F e d e r a l  b u d g e t a r y  d a t a  and  p r o g r a m s  t h a t  i m p a c t  
t h i s  RMF a r e  g i v e n  i n  Appendix B -  

. 
%able 54: ~ 1 s t  of Federal Statutes Relarant to 

met. 3.4 .1  

Non-Federa l  A c t i v i t i e s  

Yo. 

. 

S. 

. 18. 

A l l  s t a t e s  h a v e  d e v e l o p e d  S t a t e  w a t e r  p l a n s  and s t a t e  
and l o c a l  a g e n c i e s  have  i n t e r e s t  i n  d r a i n a g e  and w a t e r  impound- 
ment s y s t e m s  t o  a s s u r e  w a t e r  s u p p l y .  

S t a t e s  a l s o  p a r t i c i p a t e  i n  F e d e r a l  p r o g r a m s  t o  d r a i n  
l a n d  i n  a g r i c u l t u r a l  p r o d u c t i o n  and d e v e l o p  w a t e r  impoundment 
s y s t e m s .  T h i s  p a r t i c i p a t i o n  g e n e r a l l y  t a k e s  t h e  form o f  c o s t -  
s h a r i n g .  

Name of Statute 

Fcicral Reclama- 
tion Lav 

Act o f  June 17, 
I S 0 2  

Tennessee Valley 
Authority Act of 
1933 

USC or P.L. 
Reference 

41 USC 4859 

32 SSA 388 

1 C  OSC 12. 

Federal 
Agency 

D I  

D l  

TVA 

Date Requirement 
 elated to 

laland water 

inventory of irrigated 
land 

plannlnq. construction 
and operation of 
SrrIqation and water 
nnaperent Iacilitics 

water manapesent of 
tVA systems 
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The Function of Remote Sensina 

In order to properly plan changes in drainage and water 
impoundment systems, it is necessary to have good forecasts of 
future water supplies in watershed areas. The accuracy of 
these forecasts depends on the frequency and comprehensiveness 
of the monitoring of free water areas, snow, ice and glaciers, 
ground water and aquifers, and evapo-transpiration, soil 
moisture, and drainage patterns. Because of its synoptic 
capabilities and high frequency of coverage of large geographic 
areas at low incremental cost, earth resources satellites appear ' 

to provide significant potential benefits in this RMF area. 

Economic and Technical Models for Estimating Benefits 

The benefit estimates for this RMF follow the models 
developed in the source document for equal and increased 
capability benefits. Further information on the application 
of these models to water resources is contained in the 
introductory section in this volume on economic and technical 
models. 

Current ERTS Activities: 

Myers: Effective Use of ERTS Multisensor Data in 
Great Plains Corridor 

Appendix E contains further current information on ERTS 
principal investigators, including addresses, telephone 
numbers, affiliations, summaries of progress reports and 
accomplishments, etc. 

Estimate of ERTS Economic Capabilities 

The estimated benefits shown in Table 55 are based on 
Federal budgetary information, Congressional appropriation 
hearings, and estimated ERTS technical capabilities- See 
~ p p e n d i x  B for additional Federal budget and program informa- 
tion for agencies and programs listed in Table 55. 
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Sote: Tipurer in parentheses are order-of-magnitude estimates vhich are not supportad 
by in-depth case studies. 

Motheastern O.S. Water 

0.S. Dapt. of Small uatershed Project 
~griculture. ~nvestigations and 
Soil Consarvation Planning 

12,756 (SO0 - 900, 

Source: ECOI. InC- I 

service 

0.1. Dept. of 
Interior, Bureau 
of Land Manage- 
ment 

O.S. Dapt. of 
xntarior. Bureau 
of Raclamation 

TOTAL 

Increased capability benefits are approximately the 
same size as equal capabilty benefits. 

r l w d  ?revantion Proj*ct 
. . 
Soil and Yatersbed 
Conservation 

plan Fot~ulatlon Investi- 
gations 

Rapional Planning Service 

25.270 

16,565 

9,000 

1.202 

1 

4 

L 

6 

(400-4000) 

(40 - 1201 

(390 - 3100) 
(33 - 90) 

11.40'5 - 8.760) 
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CONSERVE F R E S H  WATER R E S O U R C E S  

R a t i o n a l e  f o r  B e n e f i t s  

T h i s  RMF c o v e r s  a b r o a d  rang .e  o f  a c t i v i t i e s  r a n g i n g  f r o m  
w a t e r s h e d  p r e s e r v a t i o n  t o  w a t e r  u s e  o p t i m i z a t i o n .  B e n e f i t s  
a c c r u e  t o  water u s e r s  i n  t h e  fo rm o f  r e d u c e d  c o s t s ,  t o  u s e r s  o f  
r e c r e a t i o n a l  f a c i l i t i e s  i n  w a t e r s h e d  a r e a s ,  a n d  t o  w a t e r  
r e l a t e d  i n d u s t r i e s  s u c h  a s  f i s h i n g  and  t o u r i s m .  I n  a d d i t i o n ,  
s i g n i f i c a n t  b e n e f i t s  i n  a r e a s  s u c h  as f l o o d  c o n t r o l  may r e s u l t  
f rom w e l l - d e s i g n e d  p r o g r a m s  t o  i m p l e m e n t  t h i s  RMF. 

F e d e r a l  Government  A c t i v i t i e s  a n d  ~ e s p o n s i b i l i t i e s  - 
The f o l l o w i n g  c a b l e  g i v e s  t h o s e  f e d e r a l  s t a t u t e s  w h i c h  

m a n d a t e ,  a u t h o r i z e ,  o r  i m p l y  a c t i v i t y  i n  RMF 3 .5 .1 ,  C o n s e r v e  
F r e s h  Wate r  R e s o u r c e s .  A d e s c r i p t i o n  o f  t h e s e  s t a t u t e s  i s  
g i v e n  i n  Append ix  C.  

G e n e r a l  F e d e r a l  b u d g e t a r y  d a t a  a n d  p r o g r a m s  t h a t  i m p a c t  
t h i s  RMF a r e  g i v e n  i n  Append ix  B. 

T a b l e  5 6 : '  List of  F e d e r a l  S t a t u t e s  R e l e v a n t  
to  RMF 3.5.1 

The C o r p s  o f  E n g i n e e r s  h a s  t h e  f o l l o w i n g  r e m o t e  s e n s i n g  
r e s e a r c h  p r o j e c t s  i n i t i a t e d  i n  FY 1 9 7 3  i n  RMF 3 . 3 . 1 .  

Work U n i t  T i t l e  Work U n i t  No. 

U s e  o f  Remote S e n s i n g  050206 
i n  P l a n n i n g  

A l i s t  o f  C o r p s  o f  E n g i n e e r s  r e m o t e  s e n s i n g  r e s e a r c h  p r o j e c t s  
f o r  FY 1 9 7 3 ,  FY 1 9 7 4 ,  a n d  FY 1 9 7 5  r e l e v a n t  t o  RMF 3 . 5 . 1  i s  
g i v e n  i n  Append ix  D. 

F e d e r a l  
Agency 

D I 

DI,DA, 
HEW, 
PPC 

USC or P.L. 
R e f e r e n c e  

P.L. 88 -298  
77-Stat.49 

f .I.. 89-80; 
-12USC1962D-12 

,- 

No. 

7. 

0 .  

Date Requirement 
R e l a t e d  to  

I n l a n d  Water 

i n v e n t o r y  of o u t d o o r  
r e c r e a t i o n  resources 

s t u d i e s  o f  w a t e r  s u p p l y  
supply adequacy  

J 

t7ane of S t a t u t e  

Outdoor hecrea- 
t i o r l  h c t  

Water R c s o u ~ c e s  
P l a n n i n g  Act  
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Non-Federal Activities 

Most states have soil and water conservation districts 
and state agencies coordinating water conservation programs. 
In California, the Department of Conservation is concerned 
with, among other things, watershed preservation. 

There are also a number of public interest groups such 
as the Sierra Club which are devoted to environmental 
protection and conservation. 

State and local environmental protection agencies, fish 
and game departments, and parks and recreation departments are 
also involved in water conservation. 

The Function of Remote Sensinp 

Remote sensing can provide extensive information 
relevant to the execution of this RMF. Frequent and reliable 
inventories of fresh-water resources, data on erosion and 
runoff, and inputs to evapo-transpiration and drainage models 
make it possible to make the most efficient use of available 
resources and to locate problem areas where corrective action 
is called for. Remote sensing's synoptic capability makes it 
especially usezul for regional conservation planning. 

Economic and Technical Models for Estimating Benefits - 
The benefit estimates for this RMF follow the models 

developed in the Source Document, Volume 11, for equal and 
increased capability benefits. Further information on the 
application of these models to water resources is contained 
in the introductory section in this volume on economic and' 
technical models. 

Current ERTS Activities 

Weaver: Research and Investigation of Geology, 
Mineral and Water Resources of Maryland 

Welby : 2se of ERTS-A in GeoJ-ogical Evaluation, 
Regional Planning, Forest Management and 
Water Management in Northern California 

Appendix G contains further current information on EIITS 
principal investigators, including addresses, telephone numbers, 
affiliations, summaries of progress reports and accomplishments, 
etc. 
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The estimated benefits shown in Table 5 7  are based on 
Federal budgetary information, Congressional appropriation 
hearings, and estimated EKTS technical capabilities. See 
Appendix B for additional Federal budget and program informa- 
tion for the program listed in Table 5 7 .  

I Tabl. 5 1 :  Summary o f  P o t e n t l a l  B e n e f i t 8  t o  Pedar.1 Agencies  from Remot. S e n s i n g  
f o r  RMF 3 . 5 . 1  I 

U.S. D a p s r t a e n t  o f  
X n t a r l o r ,  buraau  
o f  Land Manage- / .../ ,l6,565 

kw Est imated  Equal 

I Note: r i g u r e s  i n  p a r a n t h e s i s  a r e  ordar-of-magnitude e s t i m a t e s  which a r e  n o t  s u p p o r t a d  
by in-dapeh c a s e  studio.. I 

Sourca t  LCOI, Inc .  I 
\ 

C a p a S I l i t y  JCnC- 
f i t  t h i s  RKP, 
5 t h o u s .  (1973) 

Increased capability benefits are approximately the 
same size as equal capability behefits. 

,Covernman~ 
Agoncy 

F Y 1 5  Program 
Budget, 

$ thousand* Re levan t  Program I tam 

~ u n b o t  o f  
R e l e v a n t  

RMP's 
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ASSESS A N D  REDUCE FLOOD DAMAGE 

R a t i o n a l e  f o r  B e n e f i t s  - 
T h i s  RMF p r o v i d e s  e s s e n t i a l  i n f o r m a t i o n  t o  l o c a l ,  s t a t e  

and  f e d e r a l  d i s a s t e r  r e l i e f  c o o r d i n a t o r s ,  i n s u r a n c e  c o m p a n i e s ,  
and  i n d u s t r i e s  and  r e s i d e n t s  i n  f l o o d - p r o n e  a r e a s .  T h i s  
i n f o r m a t i o n  i s  u s e f u l  r o t  o n l y  i n  t h e  a f t e r m a t h  o f  f l o o d i n g  b u t  
a l s o  i n  d e c i s i o n s  o n  i n d u s t r i a l  a n d  r e s i d e n t i a l  s i t e  l o c a t i o n s ,  
i n  t h e  p l a n n i n g  o f  p r e v e n t i v e  m e a s u r e s  a n d  i n  t h e  d e t e r m i n a t i o n  
o f  i n s u r a n c e  r a t e s .  

F e d e r a l  Government  A t t i v i t i e s  a n d  R e s p o n s i b i l i t i e s  

The f o l l o w i n g  t a b l e  g i v e s  t h o s e  F e d e r a l  s t a t u t e s  w h i c h  
m a n d a t e ,  a u t h o r i z e ,  o r  i m p l y  a c t i v i t y  i n  RMF 3 .6 .1 ,  a c c e s s  and  
r e d u c e  f l o o d  damage.  A d e s c r i p t i o n  o f  t h e s e  s t a t u t e s  i s  
g i v e n  i n  Appendix  C .  

G e n e r a l  F e a e r a l  b u d g e t a r y  d a t a  a n d  p r o g r a m s  t h a t  i m p a c t  
t h i s  RMF a r e  g i v e n  i n  Append ix  B .  

The C o r p s  o f  E n g i n e e r s  h a s  t h e  f o l l o w i n g  r e m o t e  s e n s i n g  
r e s e a r c h  p r o j e c t s  i n i t i a t e d  i n  FY 1 9 7 3  i n  RMF 3 .6 .1 .  

i 

Table  5 8 :  L i s t  o f  F e d e r a l  S t a t u t e s  R e l e v a n t  
t o  RI4F 3 . 6 . 1  

Work U n i t  T i t l e  

M i s s o u r i  R i v e r  

Work U n i t  No. 

030201  

Data Requirement 
Relatec: t o  

I n l ;  1.3 Water 

i d e n t i f i c a t i o n  o f  
f l o o d  p l a i n  a r e a s ,  
darnnge a s s e s s m e n t  

s t u d i e s  cf e r o s i o n  
and f l o o d  c o n t r o l  

f l o o d  p l a i n  mapping 

.USC o r  P .L .  
No. N a m e  o f  S t a t u t e  R e f e r e n c e  

F lood  Contro l  P.L. 8 6 - 6 4 5 ;  
Act  o f  1360 33 USC 709a 

T a y l o r  Grazing 43 USC 315a 
?.c t 

Flood  D i s a s t e r  P .L .  9 3 - 2 3 4  
P r o t e c t i o n  Act 
o f  1973  

F i s h t r a p  R e s e r v o i r  030501  

F e d e r a l  
Agency 

ACE 

D I 

HUD 

A l i s t  o f  C o r p s  o f  E n g i n e e r s  r e m o t e  s e n s i n g  r e s e a r c h  p r o j e c t s  
f o r  FY 1 9 7 3 ,  FY 1 9 7 4 ,  and  FY 1 9 7 5  r e l e v a n t  t o  RMF 3 . 6 . 1  i s  
q i v e n  i n  Appendix  D .  
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The f o l l o w i n g  a c t i v i t i e s ,  methods  and p r o d u c t s  o f  t h e  
S o i l  C o n s e r v a t i o n  S e r v i c e  (SCS) a r e  r e l e v a n t  t o  t h i s  RMP. The 
c l a s s i f i c a t i o n  s y s t e m  used i s  t h a t  of t h e  SCS. 

D a t a  
Catogorics - A c t i v i t i e s  - Methods  -- 
9. Flood 9.3 I!orritor iny 9.31 Suxvey a n d  

i n v e n t o r y  
flood and 
ti le 
heights 
a n d  year 
of occur- 
r e n c e  

Products - 
9.311 Revised data 

showing acres 
flooded. 

4.312 R e v i s e  map 
overlays to 
show changing 
flood hazard 

Non-Federa l  A c t i v i t i e s  

The m a j o r l t y  o f  t h e  a c t i v i t i e s  i n  t h i s  a r e a  i s  F e d e r a l .  
T h e r e  a r e  some s t a t e  and i n t e r s t a t e  p r o g r a m s  d e s i g n e d  t o  r e d u c e  
f l o o d  dainage b u t  t k e y  a r e  g e n e r a l l y  q u i t e  l i m i t e d .  S t a t e s  a l s o  
p a r t i c i p a t e  i n  r i v e r  b a s i n  commiss ions  which  a r e  p r i m a r i l y  
p l a n n i n s  o r g a n i z a t i o n s  w i t h  r e d u c t i o n  o f  f l o o d  damage a s  o n e  o f  
s e v e r a l  p l a n n i n g  c o n s i d e r a t i o n s .  I n  W i s c o n s i n ,  t h e  Root  R i v e r  
Wate r shed ,  l o c a l  communi t i e s  have  worked t o g e t h e r  t o  r e d u c e  
f l o o d  damage t h r o u g h  ~ ~ l a n n i n g .  ( S e e  RMF N o .  3 . 4 . 2 )  

The F u n c t i o n  o f  Remote S e n s i n g  

kernoie s e n s i n q  p r o v i d e s  u r t ~  v f  t h e  zest c f f i c i ~ n f  means 
o f  s u r v e y i n g  an  e n t i r e  f l o o d  p l a i n  i n  t h e  s h o r t  p e r i o c  d g r i n g  
and a f t e r  a  f l o o d  when s u c h  i n f o r m a t i o n  i s  m o s t  u s e f u l .  T h i s  
i n f o r m a t i o n  i s  u s e f u l  t o  d i s a s t e r - r e l i e f  p l a n n e r s ,  l o c a l  
o f f i c i a l s ,  and i n s u r a n c e  a p p r a i s e r s .  Remote s e n s i n g  a l s o  
c o n t r i b u t e s  t o  t h e  r e d u c t i o n  o f  l o s s e s  by p r o v i d i n g  g e o g r a p ' l i c  
and h y d r o l o g i c a l  d a t a  which f a c i l i t a t e  p r e v e n t i v e  m e a s u r e s  and  
a i d  i n  f l o o d  p r e d i c t i o n .  

Economic and T e c h n i c a l  Madels  f o r  -- Es t ima t i ? JB:?nef i t s  - 

The b e n e f i t  e s t i m a t e s  f o r  t h i s  RMF f o l l ~ u  t h e  mode l s  
d e v e l o p e d  i n  t h e  s o u r c e  document f o r  e q u a l  and i n c r e a s e d  
c a p a b i l i t y  b e n e f i t s .  F u r t h e r  i n f o r m a t i o n  on t h e  a p p l i c a t i o n  
of t h e s e  models  t o  w a r e r  r e s o u r c e s  i s  c o n t a i n e d  i n  t h e  
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i n t r o d u c t o r y  s e c t i o n  i n  t h i s  volume on economic  a n d  t e c h n i c a l  
mode l s .  

T h e r e  a r e  two compQnen t s  o f  e q u a l - c a p a b i l i t y  r e m o t e -  
s e n s i n g  b c n e f i t s  t o  t h i s  RMF -- r e d u c t i o n  o f  a c t u a l  damage alid 
r e d u c t i o n  o f  c o s t s  o f  damage a s s e s s m e n t .  

I n  t h e  l a t t e r  c a t e g o r y ,  r e m o t e  s e n s i n g  h a s  b e e n  shown 
tt b e  e f f e c t i v e  i n  f l o o d - p l a i n  d e l i n e a t i o n  a n d  mapping*,  a n  
a c ' i v i t y  w h i c h  i s  i n c l u d e d  i n  t h e  Army C o r p s  o f  E n g i n e e r s '  
1 9 7 5  b u d g e t  r e q u e s t  f o r  $ 1 1  11 , i l l i on  f o r  " f l o o d  p l a i n  i n f o r m a -  
t i o n  a n d  r e l a t e d . t e c h n i c a 1  c o s t  p l a n n i n g  a s s i s t a n c e . ' * *  Remote 
s e n s i n g  c o u l d  p r o v i d e  o q u a l - c a p a b i l i t y  b e n e f i t s  o f  as much a s  
$10 m i l l i o n  o f  t h i s ,  a n d  ERTS i n  p a r t i c u l a r  zeems c a p a b l e  o f  
r e a l i z i n g  a s u b s t a n t i a l  p r o p o r t i o n  o f  t h i s .  

The c o m b i n a t i o n  o f  e q u a l - c a p a b i l i t y  a n d  i n c r e a s e d -  
c a p a b i l i t y  b e n s f i t s ,  a u n i t - e l a s t i c  demand c u r v e ,  c o u l d  r e a c h  
$20  m i l l i o n .  I n  a d d i t i o n ,  t h e r e  w i l l  b e  n e w - c a p a b i l i t y  
b e n e f i t s  o f  u n d e t e r m i n e d  m a g n i t u d e  r e s u l t i n g  f r o m  t h e  c a p a b i l i t y  
o f  r e m o t e  s e n s i n g  t o  p r o v i d e  s i m u l t a n e o u s  o v e r v i e w s  o f  f l o o d  
p l a i n s  i n  a s h o r t e r  t i m e  a f t e r  f l o o d i n g  t h a n  i s  p o s s i b l e  w i t h  
a i r c r a f t  o r  g r o u n d - b a s e d  P e a n s .  

More d e t a i l e d  i n f o r m a t i o n  o n  t h e  Army C o r p s  o f  
E n g i n e e r s '  p r o g r a m  f o r  f l o o d - p l a i n  i n f o r m a t i o n  a n d  t e c h n i c a l  
a s s i s t a n c e  i s  r e q u i r e d  t o  d e t ~ r n i n e  j u s t  w h a t  p r o p o r t i o n  i s  
r e p l a c e a b l e  by r e m o t e  s e n s i n g .  

C u r r e n t  ERTS A c t i v i t i e s  

D e t h i e r :  P h e n o l o g y  S a t e l l i t e  E x p e r i m e n t  

G a r c i a :  R e s e a r c h  a n a  Land U s e  i n  S o i l  E r o s i o n ,  
D e f i c i t ,  D e f o r e s t  a n d  F l o o d s ;  G e o l o g i c  Map 
a n d  T e c t o n i c  S t r u c t u r e  D e l i n e a t i o n  

H i g e r  : D e v e l o p  D a t a  R e l a y  S y s t e m  f o r  M o n i t o r i n g  
H y d r o l o g i c  C o n d i t i o n s  i n  F l o r i d a  

* Rango and  Solomonson,  " R e g i o n a l  F l o o d  Mapping f r o m  S p a c e , "  
Wate r  R e s o u r c e s  R e s e a r c h ,  J u n e  1974 .  

* *  H e a r i n g s  L7920X, p t .  1, p a g e  215. 
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Lind: Environmental Study of ERTS Imagery, 
L. Champlain Basic. 

Paulson: Near Rcal-Time Water Resouces Data for 
River i3asin Management 

Appendix G contains Further current information on ERTS 
principal investigators, including addresses, telephone numbers, 
affiliations, summaries of progress reports and accomplishments, 
etc. 

Estimate of EKTS Economic Capabilities 

The estimated benefits shown in Table 59 are based on 
Federal budgetary information, Congressional appropriation 
hearings, and estimated ERTS technical capabilities. See 

Appendix B for additional federal budget and program informa- 
tion for agencies and programs listed in Taale 59. 

Increased capability benefits are approximately the 
same size as equal capability benefits. 

~ a b i t  59: Summary of Potential Benafits to Federal Aqanc7.*s from Reaote Senslnq 
for RYP 3.6.1 

Estimated Equal 
CapdSil~ty 3ere- 
tit this RXF. 
S thous. (1973) 

(41 

3 30 
( ~ 3 4 0  - SUO, 

( 8  - 20) 
40 

( { l a 0  - 6001 
260 

(492 - 1524 
Note: Figures in parentheals are erder-of-magnitude estimates which are not supported 

by in-depth case studies. 
Source: PCON. Inc. 

- 

-Govsrnaent - Agency - 
femessce Valley 
Zutharity 

U.S. Dcpartnent 
05 Agzisulture, 
Soil Conserva- 
tion Service 

Delaware River 
Basin Co-mission 

Azay Corps of 
Engineers 

TOTAL 

PY75 Program 
Budget. - 

S thousands 

42s 

16S.713 

16 

5,150 

Relevant Progran Lten 

FlooC Control Operations 

Technical Programming, 
Installation Services 
and Snow Surveys 

Flood Loss Reduction 

Flood Plain Information 
aepor ts 

Uuabar o i  
Releran: 

B!4f0s 

4 

1 4  

3 

5 



RMF No. 3.6.2 

REDUCE DAMAGE TO WATER IMPOUNDMENT SYSTEMS FROM SILTING AND 
SEDIMENTATION 

Rationale for Benefits 

This RWF yields benefits (1) in the form of reduced 
maintenance costs for dredging and silt removal; (2) through 
more efficient operation of hydroelectric power facilities; and 
( 3 )  by extending the useful life of water-impoundment systems. 
The reduction o' silt and sedimentation also results in 
increased recreational and wildlife-management benefits in the 
area surrounding the impoundment system. 

Federal Goverhaent Activities and Res~onsibilities 

The following table gives that Federal statute which 
mandates or implies activity in RMF 3.6.2, reduce flood damage 
to water impoundment systems from silting and sedimentation. 
A description of these statutes is given in. Appendix C ,  

General Federal budgetary data and programs that impact 
this RMF are given in Appendix B, 

- 

T a b l e  60:  L i s t  o f  f e d e r a l  S t a t u t e s  R e l e v a n t  
to RUE 3.6.2 

Non-Federal Activities 

No. 

9. 

12.  

18. 

State soil and water conservation districts are 
concerned with erosion, protection of xctersheds, silting and 
sedimentation. In New Mexico, +?.e Soil and Water Conservation 
Committee assists soil and water conservation districts in 
their programs and secures cooperation from other state and 
federal agencies for the districts. 

Name o f  S t a t u t e  

A c t  o f  J u n e  1 7 ,  
1 9 0 2  

F l o a d   isa aster 
P r o t e c t i o n  A c t  
of 1 9 7 3  

Tennessee V a l l e y  
A u t h o r i t y  A c t  of 
1 4 3 3  

USC o r  P.L. 
R e f e r e n c e  

32  STA 388 

P.L.93-234 

1 6  USC 1 2 a  

- 

F e d e r a l  
Agency 

D I 

HUD 

TVA 

----- ----- 

Date R e q u i t - e n e n t  
R e l a t e d  t o  

I n l a n d  W a t e r  

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

F l o o d  P l a i n  n a p p i n g  

w a t e r  management  o f  
TVA s y s t e m  

- 
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The F u n c t i o n  o f  Remote S e n s i n g  

Remote d a b - c o l l e c t i o n  s y s t e m s  u s e d  i n  c o n j u n c t i o n  w i t h  
a  s a t e l l i t e  r e l a y  s y s t e m  p r o v i d e  a means o f  m o n i t o r i n g  s i l t i n g  
a n d  s e d i m e n t a t i o n  w i t h  g r e a t e r  f r e q u e n c y  a n d  e f f i c i e n c y  t h a n  
c o n v e n t i o n a l  g r o u n d - b a s e d  m e t h o d s .  T h i s  i s  p a r t i c u l a r l y  t r a e  
o f  remote o r  i n a c c e s s i b l e  d a t a  c o i l e c t i o n  p o i n t s .  T h i s  i 5 f o r -  
m a t i o n  is  u s e f u l  t o  m a n a g e r s  o f  w a t e r  impoundment  s y s t e ~ s  a n ?  
r e l a t e d  r e c r e a t i o n a l  a n d  w i l d l i f e  a r e a s  i n  p r o v i d i n g  a b a s i s  
f o r  t i m e l y  a n d  e f f i c i e n t  c o r r e c t i v e  a c t i o n .  

Economic a n d  T e c h n i c a l  Models  f o r  E s t i m a t i n g  B e n e f i t s  

The  b e n e f i t  e s t i m a t e s  f o r  t h i s  RMF f o l l o w  t h e  m o d e l s  
d e v e l o p e d  i n  t h e  s o u r c e  documen t  f o r  e q u a l  a n d  i n c r e a s e d  
c a p a b i l i t y  b e n e f i t s .  F u r t h e r  i n f o r m a t i o n  o n  t h e  a p p l i c a t i o n  
o f  t h e s e  m o d e l s  t o  water  r e s o u r c e s  is  c o n t a i n e d  i n  t h e  
i n t r o d u c t o r y  s e c t i o n  i n  t h i s  v c l u m e  o n  economic  a n d  t e c h n i c a l  
m o d e l s .  

C u r r e n t  ERTS A c t i v i t i e s  

A l e x a n d e r :  C e n t r a l  A t l a n t i c  R e g i o n a l  E c o l o g i c a l  T e s t  
S i t e  

C a s t :  Remote s e n s i n g  o f  r e c l a m a t i o n  p r o j e c t s  

J a i n :  E v a l u a t i o n  E f f e c t s  o f  C o n s t r u c t i o n  a n d  
S t a g e d  F i l l i n g  o f  R e s e r v o i r s  o n  
E n v i r o n m e n t  and  E c o l o g y  

L a n d g r e b e :  S t u d y  o f  t h e  U t i l i z a t i o n  o f  ERTA-A Data  
From Wabash R i v e r  B a s i n  

M o r r i s o n  : ERTS A p p l i c a t i o n  t o  A c c e l e r a t e d  E r o s i o n  
a n d  t o  M a i n t a i n  F u t u r e  E r o s i o n a l  C h a n g e s  
i n  A r i z o n a  Reg ion  

P l u h o w s k i :  Dynamics o f  S u s p e n d e d  S e d i m e n t  P lumes  i n  
Lake O n t a r i o  

P o l c y n :  H y d r o l o g i c  P r o b l e m s  o f  Lake  O n t a r i o  B a s i n  
f o r  I F Y G L  

Y a r g e r :  S t u d y  o f  M o n i t o r i n g  P r e s h  Water R e s o u r c e s  
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Appendix G contains further current information on FRTS 
principal investig~~tors, including addresses, telephone numbers, 
affiliations, summaries of progress reports and accomplishments, 
etc. 

Estimate of ERTS Economic Capabilities 

The estimated benefits shown ixi Table 61 are based on 
Federal budgetary information, Congressional appropriation 
hearings, and estimated ERTS technical capabilities. See 
Appendix B for additional Federal budget and program informa- 
tion for agencies and programs listed in Table 61. 

Ojieration and saintenance 
of water-irprovement 

Acninistration 

U.S. 2cgartncnt of 
Interior, Burcau 
of hcclaination 

Southwestern ? w a r  
rdcinistrot~on 

Bore: Figures 1.. parenthesis are order-of-maqliituda estimatas which are not supported 
not supported by in-depth case studies. 

Benefit stgnificant but not quantifiable 

Source: EcOI, inc. 
t 

scheduling 

Operation and Maintenance 

Sysrea operation and 
maintrnanc~ 

1,260 

. 
72.176 

2.757 

9 

6 

7 
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R E D U V  POLLUTION O F  FREE WATER 

R a t i o n a l e  f o r  B e n e f i t s  

T h i s  RMF c o v e r s  a b r o a d  r a n g e  o f  c o n t r o l  f u n c t i o n s  man- 
d a t e d  b y  F e d e r a l ,  S t a t e  a n d  l o c a l  p o l l u t i o n  r e g u l a t i o n s .  T h e r e  
a r e  s u b s t a n t i a l  p o t e n t i a l  b e ~ e f i t s  i n  t h e  a r e a s  o f  w i l d l i f e  
management ,  f i s h i n g ,  f o r e s t r y ,  a n d  a g r i c u l t u r e  t o  r e s i d e n t s  o f  
the a f f e c t e d  areas  i n  t h e  form of r e d u c e d  p o l l u t i o n  damage.  

F e d e r a l  Government  A c t i v i t i e s  a n d  R e s p o n s i b i l i t i e s  

The  f o l l o w i n g  table g i v e s  t h a t  F e d e r a l  s t a t u t e  w h i c h  
m a n d a t e s  o r  i m p l i e s  a c t i v i t y  i n  RMF 3.6.3 Reduce  p o l l u t i o n  o f  
f r e e  w a t e r .  A d e s c r i p t i o n  o f  t h i s  s t a t u t e  i s  g i v e n  i n  
Append ix  C .  

~ e n e r a l  F e d e r a l  b u d g e t i n g  d a t a  a n d  p r o g r a m s  t h a t  i m p a c t  
t h i s  RMF a r e  g i v e n  i n  Append ix  8. 

r 
T a b l e  62 :  L i s t  o f  F e d e r a l  S t a t u t e s  R e l e v a n t  

to RMF 3 . 6 . 3  

. ___I_- 

D a t e  Requirement  
R e l a t e d  to  

I n l a n d  Water 
I 

o i l  s p i l l  i u r v a i l l c n c e  
v i o l a t o r  d e t e c t i o n  
p o l l u t i o n  

No. 

7 .  

> 

-_- -_----I-. 

F e d e r a l  
Agency 

EPA 
DA 

-----..- 
-7----- 

Name o f  S t a t u t e  

F e d c r ~ l  Water 
P o l l u t i o n  C o n t r o l  
A c t  of  1972  

U S C  o r  P.L. 
R e f e r e n c e  

P . L . 9 2 - 5 0 0  
33USC1151 
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Mon-1 ederal Activities 

Local and state agencies, such as the California 
Environmental Quality Council, are charged with the responsi- 
bility of planning, implement.ing and administering programs 
designed to reduce water pollution. EPA sets standards and 
provides consultation services to the States in their efforts 
to meet water quality standards. 

The Function of Remote Sensin9 

Remote sensing's capability for frequent synoptic 
monitoring of free water areas provides a reliable data base 
for effective enforcement of pollution regulations. In 
addition, this information can be used to direct efforts to 
remedy existing pollution problems. The low incremental cost 
of earth resources satellite data makes it efficient to detect 
and monitor pollution in areas that might otherwise remain 
uncontrolled. 

Economic and Technical Models for Estimating Benefits 

The benefit estimates for this RMF follow the models 
developed in the source document for equal and increased 
capability benefits. Further information on the application 
of these models to wate; resources is contained in the 
introductory section in this volume on economic and technical 
models. 

Current ERTS Activities 

Alexander: Central. Atlantic Regional Ecological Test 
Site 

Wells: (lakn and river pollution surveys) 

Appendix G contains further current information on ERTS 
principal investigators, including addresses, telephone numbers, 
affiliations, summaries of progress reports and accomplishments, 
etc. 

Estimate of ERTS Capabilities 

The estimated benefits shown in Table 63 are based on 
Federal budgetary information, Congressional appropriation 
hearings, and estimated ERTS technical capabilities. Sec 
Appendix B for additional Federal budget and program informa- 
tion for agencies and programs listed in Table 63. 
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U.F.  Dept. Of 
~ q r i c u ? t u r e .  
F o r e s t  b 4 r v i c e  

Army Corpx of  
Engin8ers management s tudy  

(50 - 100) (a )  

(15 - 60) 

~ n v i r o n a e n t a l  Abatement and c o n t r o l :  
p r o t e e t i o n  Agency u a t e r  q u a l i t y  c o n t r o l  

' 

agtncy  suppor t  40,000 9 (50 - 220) (a) 

. . 
nqlauare  River Water q u a l i t y  

Basin Connlssion management 632 3 (10 - 19)  ( a )  . . 
Environmental Water q u a l i t y  t e c h n i c e l  

pro:cction ~ y e n c y  a s s i s t a n c e  and 
p lannin?  . . 11,477 6 (So - 1301 ( a )  

E.8viron~1cntal water  q u a l i t y  municipal  3  (80 - 100) 1.1 
14,951 P r o t e c t i o n  Agency source  c o n t r o l  

Environmental w a t G  q ~ a i i t y  11.4SO 
3- t l s o  - 305) (a)  

p r o t a c t i o n  A ~ e n C r  e n f o r c e a e n t  

(460 - 1,088) 
TOTAL I I I I 

f a ) .  Increased  c a p a b i l i t y  b e n e f i t s  a r e  approximately 2OI l e s s  than  equa l  c a p a b i l i t y  1 
b e n e f i t s .  

l o t e r  F igures  in  p a r e n t h e s i s  a r e  o r d r r - o l ~ a g n i t u d e  e s t i m a t e s  which a r e  n o t  suppor ted  
by in-de?th c a s e  s t u d i e s .  

source:  ECON, Inc.  
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PROVIDE EARLY W A R N I N G  O F  D I S A S T R O U S  F L O O D S  

R a t i o n a l e  f o r  B e n e f i t s  

T h i s  RMF p r o v i d e s  b e n e f i t s  n o t  o n l y  i n  t h e  f o r m  o f  
r e d u c e d  l o s s e s  o f  l i f e  a n d  p r o p e r t y  i n  t h e  e v e n t  o f  f l o o d i n g ,  
b u t  a l s o  i n  t h e  fo rm o f  i n c r e a s e d  e f f i c i e n c y  o f  p r e v e n t i v e  
m e a s u r e s .  I n  a d d i t i o n ,  r e d u c e d  r i s k  o f  f l o o d  damage makes 
p o s s i b l e  t h e  s i t i n g  o f  h i g h e r - r e t u r n  economic  a c t i v i t i e s  i n  
f l o o d - p r o n e  a r e a s .  

F e d e r a l  Government  A c t i v i t i e s  a n d  R e s p o n s i b i l i t i e s  

G e n e r a l  F e d e r a l  b u d g e t a r y  d a t a  a n d  p r o g r a m s  t h a t  may 
i m p a c t  t h i s  RMF a r e  g i v e n  i n  Append ix  B. 

The f o l l o w i n g  a c t i v i t i e s ,  me thods  a n d  p r o d u c t s  o f  t h e  
S o i l  C o n s e r v a t i o n  S e r v i c e  (SCS) are r e l e v a n t  t o  t h i s  RMF. 
The c l a s s i f i c a t i o n  s y s t e m  u s e d  i s  t h a t  o f  t h e  SCS. 

Data i 
c a t e g o r i e s  1 A c t i v i t i e s  Methods P r o d u c t s  

9 .  F lood  9 . 3  Moni tor ing  9 . 3 1  Survey  and 
i n v e n t o r y  
f l o o d  and 
t i d e  
h e i g h t s  
and y e a r  
of o c c u r -  
r e n c e  

Non-Fede ra l  A c t i v i t i e s  

9 . 3 1 1  R e v i s e d  data 
showing  a c r e s  
f l o o d e d .  

9 . 3 1 2  R e v i s e  map 
o v e r l a y s  
t o  show 
c h a n g i n g  
f l o o d  
h a z a r d  

Most f l o o d  w a r n i n g  a n d  f o r e c a s t i n g  i s  d o n e  by t h e  
F e d e r a l  g o v e r n m e n t  ( N a t i o n a l  W e a t h e r  S e r v i c e ) .  The 
r e s p o n s i b i l L t i e s  o f  s t a t e  a n d  l o c a l  a g e n c i e s  i n  t h i s  a r e a  a r e  
c o n f i n e d  l a r g e l y  t o  a s s i s t i n g  N W S  i n  i n f o r m a t i o n  g a t h e r i n g .  

The F u n c t i o n  o f  Remote S e n s i n q  

Remote s e n s i n g ' s  c a p a b i l i t y  f o r  f r e q u e n t  m o n i t o r i n g  o f  
w a t e r s h e d  m o i s t u r e ,  snow-cove r  a n d  r u n o f f  c h a r a c t e r i s t i c s ,  
t o g e t h e r  w i t h  i t s  i n t e g r a l  f u n c t i o n  i n  w e a t h e r  f o r e c a s t i n g ,  
make i t  e s p e c i a l l y  w e l l  s u i t e d  t o  t h i s  RMF. R e m o t e - s e n s i n g  
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data contribute to f l ~ o d  warning systems by increasing the 
effectiveness of hydrological models of flood-prone watershed 
areas as well as by providing information which is directly 
useful in predicting the severity of flooding. 

Economiz and Technical Models for Estimatina Benefits 

The benefit estimates for this RltF follow the models 
developed in the source document for equal and increased 
capability benefits. Further information on the application 
of these mode.1~ to water resources in contained in the 
introductory section in this volume on economic and technical 
models. 

Current ERTS Activities 

Clark: (Seasonal repetition of flood conditions - 
flood assessment) 

Appendix G coctains further current information on ERTS 
principal investigators, including addresses, telephone 
numbers, afficiliation, summaries of progrcss reports and 
accomplishments, etc. 

Estimate of ERTS Economic Capabilities 

The estimated benefits shown in Table 64 are based 
on Federal budgetary information, Congressional appropriation 
hzarings, and estimated ERTS technical capabilities. See 
Appendix B for additional Federal budget and program informa- 
tion for agencies and programs listed in Table 64. 
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Increased capability benefits are approximately 
the same size as equal capability benefits, except where 
otherwise indicated in Table 64. 

7 

Tablo 64: Sumoary of Potential Banetits to Pederal Agencies from Remote Sensing 
for Rtl? 3.7.1 - 

Estimated Equal 
Capability Bane- 
fit this RH?, 
6 thous. (19731 

- 

4 0 
'(140 - 600, 
(500 - COO) (a) 

220 
((140 - 900) 

260 
((980 - 2.100) 

(a) increases capability benefits - $75 - 90 thousand 
Note: Figures in parenthesis are order-of-P-gnitude estimates which era not supported 

bI' in-depth caso ntudies. 
Sourc*: LCON, J~bc. 

Kuaber of 
Rolovsnt 

R N F * ~  

5 

1 

14 

FYf5 Program 
sudget, ,. 

t thousand* 

. 5,750' 

5,105 

165,713 

GOVrmm*IIt 
ASOnCy 

Aray Corps of 
tnginarrs 

Arny Corps of 
~nginiera 

U.S. Department of 
Agriculture, Soil 
Conaarva:ion 
Sezvic* 

TOTAL 

Relevant Propran  tam 

rlood plain information 
raportr 

Stream gaging 

Technical programming 
installation rervices 
and 8no.r surveys 
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PROVIDE EARLY W A R N I N G  O F  LAKE E U T R O P H I C A T I O N  

R a t i o n a l e  f o r  B e n e f i t s  

T h i s  RMF makes p o s s i b l e  t i m e l y  a n d  e f f i c i e n t  m e a s u r e s  
t o  p z e v e n t  damage t o  f i s h  a n d  w i l d l i f e  a n d  t o  p r e s e r v e  
r e c r e a t i o n a l  v a l u e s  i n  t h r e a t e n e d  f r e e - w a t e r  a r e a s .  The 
b e n e f i t s  o f  e a r l y  w a r n i n g  a r e  p a r t i c u l a r l y  s i g n i f i c a n t  i n  v i ew 
o f  t h e  r e l a t i v e l y  h i g h  c o s t  o f  r e m e d i a l  a c t i o n  t o  r e v e r s e  
a d v a n c e d  e u t r o p h i c a t i o n .  

F e d e r a l  Government  A c t i v i t i e s  a n d  ~ e s p o n s i b i l i t i e s  

G e n e r a l  F e d e r a l  b u d g e t a r y  d a t a  a n d  p r o g r a m s  t h a t  may 
i m p a c t  t h i s  R n l p  a r e  g i v e n  i n  Append ix  B. 

N o n - F e d e r a l  A c t i v i t i e s  

E u t r o p h i c a t i o n  i s  a m a j o r  p r o b l e m  i n  t h e  G r e a t  L a k e s .  
E i g h t  s t a t e s ,  1 9 1  U.S. c o u n t i e s  a n d  many m u n i c i p a l i t i e s  a r e  
c o n c e r n e d  w i t h  d e c i s i o n s  a n d  a c t i v i t i e s  a f f e c t i n g  v a r i o u s  
c o m p o n e n t s  o f  t h e  G r e a t  Lake s y s t e m .  ( S o u r c e :  W a t e r  R e s o u r c e  
Management Commiss ion ,  R e p o r t  t o  t h e  P r e s i d e n t :  1 9 7 3 ) .  Many 
o f  t h e s e  a g e n c i e s  a s  w e l l  a s  t h e  F e d e r a l  Government  a r e  
members o f  t h e  G r e a t  L a k e s  B a s i n  Commission.  T h i s  c o m m i s s i o n  
is  i n v o l v e d  i n  d e v e l o p i n g  m a t h e m a t i c a l  s i m u l a t i o n  m o d e l s  t o  
s t u d y  e u t r o p h i c a t i o n  a s  w e l l  a s  w t t e r  q u a l i t y ,  f o o d  c h a i n s  i n  
t h e  l a k e s ,  e t c .  

S t a t e  and  l o c a l  w a t e r  p o l l u t i o n  c o n t r o l  a n d  w a t e r  
c o n s e r v a t i o n  a g e n c i e s  n e ? d  i n f o r m a t i o n  o n  e u t r o p h i c a t i o n  b u t  
a r e  n o t  i n v o l v e d  i n  p r e d i c t i o n  o r  e a r l y  w a r n i n g  o f  l a k e  
e u t r o p h i c a t i o n .  

The  F u n c t i o n  o f  Remote S e n s i n g  

Remote s e n s i n g  c o n t r i b u t e s  t o  t h i s  f u n c t i o n  b y  
p r o v i d i n g  f r e q u e n t  s y n o p t i c  c o v e r a g e  o f  w a t e r s h e d  a r e a s ,  some 
a r e a s  o f  w h i c h  m i g h t  r e m a i n  u n n o t i c e d  by  r e s p o n s i b l e  a g e n c i e s  
u n t i l  c o s t l y  o r  i r r e v e r s i b l e  damage h a d  t a k e n  p l a c e .  B e c a u s e  
o f  i t s  low i n c r e m e n t a l  c o s t ,  e a r t h  r e s o u r c e s  s a t e l l i t e  d a t a  
r e l a t e d  t o  t h i s  RMF c a n  b e  e f f i c i e n t l y  made a v a i l a b l e  t o  
m a n a g e r s  i n  f i s h  a n d  w i l d l i f e  c o n s e r v a t i o n ,  r e c r e a t i o n ,  a n d  
wa te r -managemen t  p r o g r a m s  on a r e g u l a r  b a s i s .  



RMF No. 3.7.2 

Economic and Technical Models for Estimating Benefits 

The beneftt estimates for this RMF follow the models 
developed in the source document for equal and increased 
capability benefits. Further information on the application 
of these models to warer resources is contained in the 
introductory section in this volume on economic and technical 
models. 

Current EHTS Activities 

Cast: Remote Sensing of Reclamation Projects 

Landgrebe: Study of the Utilization of ERTS A Data 
from Wabash River Basin. 

Lind: Environmental Study of ERTS Tmagery, 
Lake Champlain Basin. 

Rogers: Utiiization of ERTS A Data to Monitor ::lad 
Classify Eutrophicatior of Inland Lakes 

Yarger: Study cf Monitoring Fresh Water Resov~ces 

Appendix G contains further current information on ERTS 
principal investigators, including addresses, telephone 
numbers, affiliations, summaries of progress reports and 
accomplishments, etc. 

Estimate of ERTS Economic Capabilities 

The estimated benefits shown in Table 65 are based 
on Federal budgetary information, Congressional appropriation 
hearings, and estimated ERTS technical capabilities. See 
Apprendix B for additional Federal budget and program informa- 
tion for agencies and programs listed in Table 65. 
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I t a b l e  6 5 :  t u m u a ~ y  o f  p o t e n t i a l  8 e n a l i t n .  t o  p a d e r a 1  Agsnciem from ELTS f o r  RRr 1 . 1 . 2  ) 

I I F Y ~ S  program 
Govorn~non t  I o u d g s t  . 

Ajsacy 

E n v i r o n m e n t a l  R e s r a r c h  and  dev-'opmant 
p r o c e s s  l n d  b f f e e t s  I 1 8 , 3 9 1  

Lnv i ronmen ta l  I Abatement at14 c o n t r o l  r 
P r o t e t i o n  Agbncy w a t e r  qual!Cy a m b i e n t  . 

t r e n d  a o n i c t ~ r l n q  I 5,274 

tnvIronm.nta1 Abatement  and  c o n t r o l :  
P r o t e c t L o n  Agency w a t e r  q u a l i t y  c o n t r o l  

agency  s u p p o r t  ' I  40.000 

Tenhssse .  V a l l e y  R e g i o n a l  r a t e r  q u a l i t y  
A u t h o r i t y  I managemezt w a t e r  

q u a l i t y  i n v e n t o r y  

TOTAL 
- 

( a  1. I n c r e a r e d  c a p a b i l i t y  bene f  i ts a  -e  ;pproxin.tmly Po* 1 . ~ 8  t h a n  e q u a l  capability 
b e n r f  i t s .  

Yoter  F i q u r e s  i n  p a r e n t h e 9 i r  a r e  o r d e r - o f - m a g n i t u d e  ms*imates  v h i d h  a r e  n o t  s u p p o r t e d  
by i n - d e p t h  c a s e  s t u d i e s .  

s ~ u r c e ~  ECOH. I n c .  i 
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MONITOR CHANGES I N  SURFACE WPTER SUPPLY DUE TO GEOLOGICAL 
CHANGES 

R a t i o p a l e  f o r  B e n e f i t s  

T h i s  RM? makes a n  e s s e n t i a l  c o n t r i b u t i o n  t o  water- 
r e s o u r c e  p l a n n i n g ,  a n d  w a t e r  macagement ,  a n d  t o  t h e  c o n s t r u c -  
t i o n  o f  h y d r o l o g i c a l  mode l s .  B e n e f i t s  a c c r u e  t o  F e d e r a l ,  
s t a t e  a n d  l o c a l  a g e n c i e s  i n  t h e  f o r a  c f  r e d u c e d  s u r v e y  c o s t s  
a n d  t o  w a t e r  u s e r s  i n  t h e  f o r m  o f  r e d u c e d  c o s t s  o f  w a t e r  
s u p p l y  - 
F e d e r a l  Government  A c t i v i t i e s  a n d  R e s p o n s i b i l i t i e s  

G e n e r a l  F e d e r a l  b u d g e t a r y  d a t a  a n d  p r o g r a m s  t h a t  may 
i m p a c t  t h i s  RMF a r e  g i v e n  i n  Append ix  B.  

Non-Fede ra l  ~ c t i v i t i e s  

T h i s  RMF f a l l s  u n d e r  s t a t e  w a t e r  r e s o u r c e s  a g ~ n c i e s '  
g e n e r a l  r e s p o n s i b i l i t y  f o r  m o n i t o r i n g  i n t r a s t a t e  w a t e r  
s u p p l i e s .  

The F u n c t i o n  o f  Remote S e n s i n 3  

Remote s e n s i n g  c o n t r i b u t e s  t o  t h i s  f u n c t i o n  b y  
p r o v i d i n g  c l e a r  a n d  a c c u r a t e  r e v i s i o n s  o f  g e o l o g i c a l  maps -tnd 
f a u l t - l i n e  i n f o r m a t i o n  wh ich  a r e  e x p e n s i v e  o r  i m p o s s i b l e  t o  
o b t a i n  by o t h e r  1 \ a n s .  I n  a d d i t i o n ,  r e m o t e  s e n s i n g  t e c h n i -  
q u e s  p r o v i d e  f r e q u e n t  s y n o p t i c  c o v e r a g e  o f  s u r f a c e - w a t e r  
s u p p l i e s .  T h i s  i n f o r m a t i o n  i s  u s e f u l  t o  wa te r -managemen t  
p l a n n e r s ,  m u n i c i p a l  o f f i c i a l s ,  g e o l o g i s t s ,  a n d  a f f e c t e d  
i n d u s t r i e s .  

Economic a n d  T e c L n i c a l  Models  f o r  E s t i m a t i n g  B e n e f i t s  

The b e n e f i t  e s t i m a t e s  f o r  t h i s  RMF f o l l o w  t h e  m o d e l s  
d e v e l o p e d  i n  t h e  s o u r c e  documen t  f o r  e q u a l  a n d  i n c r e a s e d  
c a p a b i l i t y  b e n e f i t s .  F u r t h e r  i n f o r m a t i o n  o n  t h e  a p p l i c a t i o n  
o f  t h e s e  m o d e l s  t o  w a t e r  r e s o u r c e s  i s  c o n t a i n e d  i n  t h e  
i n t r o d u c t o r y  s e c t i o n  i n  t h i s  volume on e c o n o m i c  a n d  t e c h n i c a l  
mode l s .  
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Current ERTS Activities 

Cast: Remote sensing of Reclamation Projects 

Garcia: Research and Land-Use in Soil Erosion, 
Deficit, Deforest, and Floods, Geologic 
Map and Tectonic Structure Delineation 

Goetz: Application of ERTS and EREP Images to 
Geologic Investigation of Basin and 
Range - Colorado Plate-u Boundary in 
Arizona 

Appendix G contains further current information on ERTS 
principal investigators, including addresses, telephone 
numbers, affiliations, summaries of progress reports and 
accomplishments, etc. 

Estimate of ERTS Economic Capabilities 

No demonstrated benefits from remote sensing have been 
located for this RMF. 
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CONDUCT HYDROLOGICAL RESEARCH 

R a t i o n a l e  f o r  3 e n e f i t s  

T h i s  f u n c t i o n  p r o v i d e s  m a j o r  b e n e f i t s  t h r o u g h  i n c r e a s e d  
t h e o r e t i c a l  a n d  e m p i r i c a l  knowledge  o f  h y d r o l o g i c a l  s y s t e m s .  
By t h e  e x i s t e n c e  o f  t h i s  RMF, b e t t e r  d e s i g n e d  water impound- 
ment s y s t e m s  f o r  power  g e n e r a t i o n ,  u r b a n  w a t e r  s u p p l y ,  
c o m m e r c i a l  a n d  a g r i c u l t u r a l  w a t e r  s u p p l y ,  n a v i g a t i o n  and 
r e c r e a t j o n  p u r p o s e s  c a n  b e  d e v e l o p e d  a n d  b e t t e r  management  
o f  w a t e r  impoundment  s y s t e m s  f o r  t h e s e  p u r p o s e s  c a n  be 
i m p l e m e n t e d .  

F e d e r a l  Government  A c t i v i t i e s  a n d  R e s p o n s i b i l i t i e s  

T a b l e  66 g i v e s  t h o s e  F e d e r a l  s t a t u t e s  which m a c d a t e ,  
a u t h o r i z e ,  o r  i m p l y  a c t i v i t y  i n  RMF 3 .8 .1 ,  c o n d u c t  
h y d r o l o g i c a l  r e s e a r c h .  A d e s c r i p t i o n  o f  t h e s e  s t a t u t e s  
is  g i v e n  i n  Append ix  C .  . - 

Table  66 :  L i s t  o f  Federal  S t a t u t e s  Relevant  to 
RXF 3 . 8 . 1  - I 

G e n e r a l  F e d e r a l  b u d g e t i n g  d a t a  a n d  p r o g r a m s  t h a t  ~ m p a c t  
t h i s  RMF a re  g i v e n  i n  Append ix  B. 

The C o r p s  o f  E n g i n e e r s  h a s  t h e  f o l l o w i n g  r e m o t e  
s e n s i n g  r e s e a r c h  p r o j e c t s  i n i t i a t e d  i n  F Y  1 9 7 3  i n  RMF 3.8.1,  

t 

Work U n i t  T a b l e  

No. 

a .  

13 .  

J 

J 

Work U n i t  No. 

Federal  
Agency 

D I ,  DA 
HEW; 
FPC 

DI 

M i s s o u r i  R i v e r  030201  

D a t e  Reqcirement 
Re la ted  to  

Inland Water  

s t u d i e s  o f  water  supply  
supp ly  adequacy 

water  r e s o u r c e s  

Name o f  S t a t u t e  

Water Resources 
Planning  Act 

Colorado River 
Bas in  P r o j e c t  Act 

F i s h t r a p  R e s e r v o i r  030501  

- 

USC o r  P . L .  
Reference 

P.L.83-80; 
42USC1962D-12 

43 USC 1511 

u s e  o f  Remote S e n s i n g  050206  
i n  P l a n n i n g  
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A l i s t  o f  Corps  o f  E n g i r ~ e e r s  r emote  s e n s i n g  r e s e a r c h  p r o j e c c s  
f o r  FY 1 9 7 3 ,  FY 1 9 7 4 ,  and  FY 1975  r e l e v a n t  t o  RMF 3 . 8 . 1  is  
g i v e n  i n  Appendix D .  

Non-Federa l  A c t i v i t i e s  -- 
Water R e s o u r c e s  a g e n c i e s  a n d  s t a t e  e n g i n e e r s  f r e q u e n t l y  

c o o p e r a t e  c l o s e l y  w i t h  w a t e r  r r s e a r c h  d e p a r t m e n t s  o f  s t a t e  
u n i v e r s i t i e s .  I n  some c a s e s ,  t h i s  r e l a t i o n s h i p  i s  s i m i l a r  t o  
t h e  r e l a t i o n s h i p  be tween  u n i v e r s i t y  a g r i c u l t u r e  d e p a r t m e n t s ,  
a g r i c u l t u r a l  r e s e a r c h  and  e x p e r i m e n t a l  s t a t i o n s ,  and  t h e  U.S. 
A g r i c u l t u r a l  E x t e n s i o n  S e r v i c e .  H o s t  s t a t e  u n i v e r s i t i e s  
c a r r y  on some h y d r o l o g i c a l  r e s e a r c h .  S t a t e  a g e n c i e s ,  s u c h  a s  
t h e  C a l i f o r n i a  Depar tmen t  o f  Water  R e s o u r c e s  a l s o  h a v e  s o n e  
r e s e a r c h  and i n v e s t i g a t i v e  r e s p o n s i b i l i t i e s ,  p r i m a r i l y  i n  t h e  
area o f  d a t a  c o l l e c t i o n .  The G r e a t  Lakes  B a s i n  Commission,  
i n v o l v i n g  s t a t e  and  f e d e r a l  p a r t i c i p a n t s  i s  r e s e a r c h i n g  
p o l l u t i o n ,  e u t r o p h i c a t i o n ,  w a t e r  u s e ,  e t c . ,  s i m u l a t i o n  models .  

The F u n c t i o n  of Remote S e n s i n g  

Remote s e n s i n g  p r o v i d e s  t h r e e  u n i q u e  b e n e f i t s  i n  
c o n d u c t i n g  h y d r o l o g i c a l  r e s e a r c h .  One o f  t h e s e  b e n e f i t s  i s  
t h a t  a " s n a p s h o t "  p i c t u r e  o f  h y d r o l o g i c a l  c o n d i t i o n s  o v e r  a  
wide  g e o g r a p h i c  a r e a  c a n  b e  o b t a i n e d .  A n o t h e r  u n i q u e  
~ e n e f i t  i s  t h a t  new f e a t u r e s  c a n  b e  o b s e r v e d  u s i n g  remote  
s e n s i n g ,  A t h i r d  f e a t u r e  is  t h a t  h i g h  f r e q u e n c y  of c o v e r a g e ,  
a s  p r o v i d e d  f o r  by  advanced  e a r t h  r e s o u r c e s  s a t e l l i t e s  and 
d a t a  c o l l e c t i o n  s y s t e m s  p e r m i t  i n c o r p o r a t i o n  o f  d a t a  i n t o  
h y d r o l o g i c a l  mode l s  on a  n e a r  r e a l  t i m e  b a s i s .  

Economic and T e c h n i c a l  Models f o r  E s t i m a t i n g  B e n e f i t s  

The b e n e f i t  e s t i m a t e s  f o r  t h i s  RMF f o l l o r  he  models  
d e v e l o p e d  i n  t h e  s o u r c e  document f o r  e q u a l  a n d  c e a s e d  
c a p a b i l i t y  b e n e f i t s .  F u r t h e r  i n f o r m a t i o n  on  t h e  c p p l i c a t i o n  
o f  t h e s e  models  t o  w a t e r  r e s o u r c e s  is  c o n t a i n e d  i n  t h e  
i n t r o d u c t o r y  s e c t i o n  i n  t h i s  volume cn economic  a n d  t e c h n i c a l  
models .  

C u r r e n t  ERTS A c t i v i t i e s  

H i d a l g o :  P r e l i m i n a r y  S t u d y  o f  L .  P o n t c h a r t r a i n  and  
V i c i n i t y  Us ing  Remotely  S e n s e d  Data  f rom 
ERTS 

P luhowsk i :  Dynamics o f  Suspended  S e d i m e n t  Plumes  i n  
Lake O n t a r i o  



Appendix G contains further current information on ERTS 
principal investigators, including addresses, telephone 
numbers, affiliations, summaries of progress reports and 
accomplishnents, etc. 

Estimate of ERTS Economic Capabilities 

The estimated benefits shown in Table 67 are based 
on Federal budgetary information, Congressional appropriations 
hearings, and estimated ERTS technical capabilities. Sec 
Appendix B for additional Federal budget and program 
information for agencies and programs listed in Table 67. 

I Table 67: Sumary of Oote?tial Benefits to FeCeral Agencies from Remote Sensing 
for RnF 3.8.1 

tover.?nent Relevant 
AgWICy Relevan: Program Iten 1 thousands MZ's 

Lstiratrd =quai 
Capability Jone- 
fit this RXF. 
s thous. 119738 1 

Aray Corps of General bydrological 
Cngincero Studies 

7eanesrae Valley Preliminary research 
aurbozf ty I and engine.ring 

U . S .  Ccolo9ical Water reso~tces 
Survey investrgationr 84,880 13 

TOTAL 

1 

Note: Flgureq in parenthesis are order-of-masnltud. estimates vhieb are not supported 
not zuppotted by in-depth case studies. 

Benefit siqnificent but not quantifiable. 

Source: ECOB. Inc. - 

Increased capability benefits are approximately the 
same size as equal capability benefits. 
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CONDUCT FLOOD CONTROL RESEARCH 

R a t i o n a l e  f o r  B e n e f i t s  

T h i s  f u n c t i o n  p r o v i d e s  m a j o r  b e n e f i t s  t h r o u g h  i n c r e a s e d  
t h e o r e t i c a l  a n d  e m p i r t c a l  knowledge  o f  f l o o d  c o n t r o l .  . B y  
t h e  e x i s t e n c e  o f  t h i s  RMP, b e t t e r  d e s i g n e d  water impoundment  
s y s t e m s  f o r  f l o o d  c o n t r o l  c a n  b e  d e v e l o p e d  a n d  b e t t e r  
management  o f  water impoundment  s y s t e m s  f o r  f l o o d  c o n t r o l  c a n  
be i m p l e m e n t e d .  

F e d e r a l  Government  A c t i v i t i e s  a n d  ~ e s p a n s i b i l i t i e s  

T a b l e  68 g i v e s  t h o s e  F e d e r a l .  s t a t u t e s  w h i c h  m a n d a t e ,  
a u t h o r i z e ,  o r  i m p l y  a c t i v i t y  i n  RHF 3 .8 .2 ,  c o n d u c t  f l o o d  
c o n t r o l  r e s e a r c h .  A d e s c r i p t i o n  o f  t h e s e  s t a t u t e s  i s  g i v e n  
i n  Append ix  C .  . 

G e n e r a l  F e d e r a l  b u d g e t a r y  d a t a  a n d  p r o g r a m s  t h a t  
i m p a c t  t h i s  RMF a r e  g i v e n  i n  A p p e n d i x  8 .  

I 

T a b l e  68 :  L i s t  o f  F e d e r a l  S t a t u t e s  R e l e v a n t  
t o  RMF 3.b.'' 

The  C o r p s  o f  E n g i n e e r s  h a s  t h e  f o l l o w i n g  r e m o t e  
s e n s i n g  r e s e a r c h  p r o j e c t s  i n i t i a t e d  i n  F Y  1 9 7 3  i n  RMF 3.8.2. 

No. 

3 .  

4 .  

1 2 .  

Name o f  S t a t u t e  

F l o o d  C o n t r o l  A c t  
o f  1 9 6 0  

T a y l o r  G r a z i n g  
A c t  

F l o o d  D i s a s t e r  
P r o t e c t i o n  A c t  

F e d e r a l  
Agency 

ACE 

DI 

HUD 

usc o r  P.L. 
R e f e r e n c e  

P.L.86-645; 
33USC709a 

4 3  USC 31Sa 

P.L.93-234 

D a t e  R e q u i r e m e n t  
R e l a t e d  t o  

I n l a n d  W a t e r  

i d e n t i f i c a t i o n  o f  f l o o d  
b l a i n  a r e a s ,  damage 
a s s e s s m e n t  

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

f l o o d  p l a i n  m a p p i n g .  

A 
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Work U n i t  T i t l e  Work U n i t  No. - 
M i s s o u r i  R i v e r  030201 

F i s h t r a p  R e s e r v o i r  030501  

A l i s t  o f  C o r p s  o f  E n g i n e e r s  r e m o t e  s e n s i n g  r e s e a r c h  p r o j e c t s  
f o r  FY 1 9 7 3 ,  FX 1 9 7 4 ,  a n d  FY 1 9 7 5  r e l e v a n t  t o  RMF 3 .8 .2  i s  
g i v e n  i n  Append ix  D .  

Non-Fede ra l  A c t i v i t i e s  

S t a t e  u n i v e r s i t i e s  c o n d u c t  f l o o d  c o n t r o l  r e s e a r c h  
w i t h i n  t h e  c o n t e x t  of w i d e r  r e s e a r c h  o n  h y d r o l o g y  a n d  water 
r e s o u r c e  d e v e l o p m e n t .  Most f l o o d  c o n t r o l  r e s e a r c h  i s  c a r r i e d  
on  a t  t h e  F e d e r a l  l e v e l ;  s t a t e s  h a v e  f a i r l y  l i m i t e d  
r e s p o n s i b i l i t i e s  i n  f l o o d  c o n t r o l  r e s e a r c h .  

The F u n c t i o n  o f  Remote S e n s i n g  

Remote s e n s i n g  p r o v i d e s  t h r e e  u n i q u e  b e n e f i t s  i n  
c o n d u c t i n g  f l o o d  c o n t r o l  r e s e a r c h .  One o f  t h e s e  b e n e f i t s  i s  
t h a t  a  " s n a p s h o t "  p i c t u r e  o f  h y d r o l o g i c a l  c o n d i t i o n s  o v e r  a  
w i d e  g e o g r a p h i c  a r e a  c a n  b e  o b t a i n e d .  A n o t h e r  u n i q u e  b e n e f i t  
i s  t h a t  new f e a t u r e s  c a n  b e  o b s e r v e d  u s i n g  r e m o t e  s e n s i n g .  
A t h i r d  f e a t u r e  i s  t h a t  h i g h  f r e q u e n c y  o f  c o v e r a g e ,  a s  
p r o v i d e d  f o r  by a d v a n c e d  e a r t h  r e s o u r c e s  s a t e l l i t e s  a n d  d a t a  
c o l l e c t i o n  s y s t e m s ,  p e r m i t  i n c o r p o r a t i o n  o f  d a t a  i n t o  f l o o d  
c o n t r o l  m o d e l s  on a  n e a r  r e a l  t i m e  b a s i s .  

Economic a n d  T e c h n i c a l  Models  f o r  E s t i m a t i n g  B e n e f i t s  

The b e n e f i t  e s t i m a t e s  f o r  t h i s  RMF f o l l o w  t h e  m o d e l s  
d e v e l o p e d  i n  t h e  s o u r c e  document  f o r  e q u a l  a n d  i n c r e a s e d  
c a p a b i l i t y  b e n e f i t s .  F u r t h e r  i n f o r m a t i o n  o n  t h e  a p p l i c a t i o n  
o f  t h e s e  m o d e l s  t o  w a t e r  r e s o u r c e s  i s  c o n t a i n e d  i n  t h e  
i n t r o d u c t o r y  s e c t i o n  i n  t h i s  vo lume o n  e c o n o m i c  a n d  t e c h n i c a l  
m o d e l s .  

C u r r e n t  ERTS A c t i v i t i e s  

H i g e r :  D e v e l o p  D a t a  R e l a y  S y s t e m  f o r  M o n i t o r i n g  
H y d r o l o g i c  C o n d i t i o n s  i n  F l o r i d a  

S e r e b r e n y :  Time-Lapse D a t a  P r o c e s s i n g  f o r  Dynamic 
H y d r o l o g i c  C o n d i t i o n s  
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Hollyday: Basic Characteristics Extracted from ERTS 
Data for lmproving Regression Estimate of 
Stream Flow 

Appendix G contains further current information on ERTS 
principal investigators, including addresses, telephone 
numbers, affiliations, summaries of progress reports and 
accomplishments, etc. 

Estimate of ERTS Economic Capabilities 

The estimated benefits shown in Table 69 are based 
on Federal budgetary information, Congressional appropriations 
hearings, and estimated ERTS technical capabilities. See 
Appendix B for additional Federal budget and program information 
for agencies and programs listed in Table 69. 

TabLu 69: Sumnary of P o t c n t l a l  k!CnQfrts t o  Fudcrdl Agenc ie s  fron 
f o r  RXP 3.S.2 

L .  I 

A p p r a l s s l  o f  a o a s u r e s  te 
reduce f u t u r a  f l o o d  
daaages  1 1 1 1  

~ovar.-..r.e.?t 
~ ~ a r . ; y  

r z  

' ~ z t i n a c e d  T s u ~ i  
C s ~ a b ; l i t v  Bese-  

f i t  t h i s  >:a?, 
$ thour .  (1373)  Rolavaz: P r o ~ r a s  Item 

I 3oce :  F igure3  ia p a r i n t h e s i s  a r e  order -o f -aagn i tude  e s t i m a t e s  which a r e  no: .upported 
by ~ n - L e p t h  c a s e  s t u d i e s .  

Source:  ECO:t,. I n c .  I' 
Increased capability benefits are approximately the 

same size as equal capability benefits. 

I I 

rr75 Program 
Budqet, 

5 thousands 

Naabcr a 
Relcvoct 

R:<f'o 



CONDUCT WATER POLLUTION RESEARCH 

R a t i o n a l e  f o r  B e n e f i t s  

T h i s  f u n c t i o n  p r o v i d e s  m a j o r  b e n e f i t s  t h r o u g h  i n c r e a s e d  
t h e o r e t i c a l  a n d  e m p i r i c a l  k n o w l e d g e  o f  water  p o l l u t i o n .  By 
t h e  e x i s t e n c e  o f  t h i s  RMF, i m p r o v e d  a n d  more e f f e c t i v e  
m e a s u r e s  t o  c o n t r o l  c h e m i c a l ,  b a c t e r i o l o g i c a l ,  a n d  t h e r m a l  
water p o l l u t i o n  c a n  be i m p l e m e n t e d .  

F e d e r a l  G o v e r n m e n t  A c t i v i t i e s  a n d  R e s p o n s i b i l i t i e s  

T a b l e  7 0  g i v e s  t h a t  F e d e r a l  s t a t u t e  w h i c h  m a n d a t e s  o r  
i m p l i e s  a c t i v i t y  i n  RMF 3 . 8 . 3 ,  c o n d u c t  w a t e r  p o l l u t i o n  
r e s e a r c h .  A d e s c r i p t i o n  o f  t h i s  s t a t u t e  i s  g i v e n  i n  - 

A p p e n d i x  C.  

G e n e r a l  F e a ~ r a l  b u d g e t a r y  d a t a  a n d  p r o g r a m s  t h a t  i m p a c t  
t h i s  RMF a r e  g i v e n  i n  A p p e n d i x  B .  

r 

Table 70: List of Federal Statutes Relevant 
to RMF 3 . 8 . 3  

T h e  C o r p s  o f  E n g i n e e r s  h a s  t h e  f o l l o w i n g  remote 
s e n s i n g  r e s e a r c h  p r o j e c t s  i n i t i a t e d  i n  FY 1 9 7 3  i n  RMF 3.8.3.  

Work U n i t  T i t l e  Work U n i t  No. 

P r o j e c t  I m p a c t  0 4 0 1 0 1  

--- -- - 

Data Requirement 
Related to 

Inland Water 

oil spill surveillance, 
violation detection, 
poliution surveys and 
research 

L a n d  U s e  a n d  P o l l u t i o n  0 4 0 1 0 2  

Federal 
Agency 

EPA 
D C 

No. 

11. 

T e n n e s s e e - T o m b i g b e e  0 4 0 1 0 3  

A l i s t  of  C o r p s  of E n g i n e e r s  r e m o t e  s e n s i n g  r e s e a r c h  p r o j e c t s  
f o r  FY 1 9 7 3 ,  FY 1 9 7 4 ,  a n d  FY 1975  r e l e v a n t  t o  RMF 3 - 8 - 3  i s  
g i v e n  i n  A p p e n d i x  D .  

Name of Statute 

Federal Water 
Pollution Control 
Act of 1972 

USC or P.L. 
Reference 

P.L.92-500; 
33 USC 1151 
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Non-Fede ra l  A c t i v i t i e s  

W a t e r  p o l l u t i o n  r e s e a r c h  i s  done by many s t a t e  
u n i v e r s i t i e s .  S t a t e  e n v i r o n m e n t a l  a g e n c i e s  a r e  r e s p o n s i b l e  
f o r  p rog ran i  i m p l e m e n t a t i o n  a n d  c o n t r o l ,  n o t  r e s e a r c h .  Most 
water p o l l u t i o n  r e s e a r c h  i s  c a r r i e d  o u t  by C P A  r e s e a r c h  
a g e n c i e s .  

The  F u n c t i o n  o f  Remote S e n s i n g  

Remote s e n s i n g  p r o v i d e s  t w o  u n i q u e  b e n e f i t s  i n  
c o n d u c t i n g  water p o l l u t i o n  r e s e a r c h .  A m a j o r . b e n e f i t  i s  t h a t  
a " s n a p s h o t "  p i c t u r e  o f  w a t e r  p o l l u t i o n  c o n d i L i o n s  o v e r  a  
w i d e  g e o g r a p h i c  a r e a  c a n  be o b t a i n e d .  A n o t h e r  u n i q u e  b e n e f i t  
is  t h a t  h i g h  f r e q u e n c y  o f  c o v e r a g e ,  a s  p r o v i d e d  f o r  by  
a d v a n c e d  e a r t h  r e s o u r c e s  s a t e l l i t e s  a n d  d a t a  c o l l e c t i o n  
s y s t e m s ,  p e r m i t  i n c o r p o r a t i o n  o f  d a t a  i n t o  w a t e r  p o l l u t i o n  
m o d e l s  o n  a n e a r  r e a l  t i m e  b a s i s .  

Economic  a n d  T e c h n i c a l  Models  f o r  E s t i m a t i n g  B e n e f i t s  

The b e n e f i t  e s t i m a t e s  f o r  t h i s  RMF f o l l o w  t h e  mode l s  
d e v e l o p e d  i n  t h e  s o u r c e  document  f o r  e q u a l  a n d  i n c r e a s e d  
c a p a b i l i t y  b e n e f i t s .  F u r t h e r  i n f o r m a t i o n  o n  t h e  a p p l i c a t i o n  
o f  t h e s e  m o d e l s  t o  w a t e r  r e s o u r c e s  i s  c o n t a i n e d  i n  t h e  
i n t x o d u c t o r y  s e c t i o n  i n  t h i s  vo lume o n  e c o n o m i c  a n d  t e c h n i c a l  
m o d e l s .  

C u r r e n t  ERTS A c t i v i t i e s  

A l e x a n d e r :  C e n t r a l  A t l a n t i c  R e g i o n a l  E c o l o g i c a l  T e s t  
S i t e  

C o u l b o u r n :  D e t e r m i n e  B o u n d a r i e s  o f  A/C a n d  S/C D a t a  
W i t h i n  Which U s e f u l  W a t e r  Q u a l i t y  
I n f o r m a t i o n  Can Be E x t r a c t e d  

J a i n :  E v a l u a t e  E f f e c t s  o f  C o n s t r u c t i o n  a n d  
S t a g e d  F i l l i n g  o f  R e s e r v o i r s  o n  
E n v i r o n m e n t  a n d  E c o l o g y  

Append ix  G c o n t a i n s  f u r t h e r  c u r r e n t  i n f o r m a t i q n  on  ERTS 
p r i n c i p a l  i n v e s t i g a t o r s ,  i n c l u d i n g  a d d r e s s e s ,  t e l e p h o n e  
n u m b e r s ,  a f f i l i a t i o n s ,  s u m m a r i e s  o f  p r o g r e s s  r e p o r t s  and 
a c c o m p l i s h m e n t s ,  e t c .  - 
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Estimate of ERTS Economic Capabilities 

I the estimated benefits shown in Table 71 are based 
on Fedora1 budgetary information, Congressional appropriations 
hearings, and estimated ERTS technical capabilities. See 
~ p p e n d i x  B for additional Federal budget and program informa- 
tion for agencies and programs listed in Thble 71. 

1 
1 

! 
I 

I 
I 

I 
! 

j 
i 
1 

I 

1 
I 
1 
! 

I 

i 
/ 
I 

T a b l e  71: Sbmrary o f  P o t e n t i a l  a c n e f i t s  t o  F e d e r a l  k g e n c i e s  from ERTS f o r  RXF 3.8.3; 

( a 1  I n c r o a s c d  c a p b i l i t y  b c n e f i t s  a p p r o x i n a t c l y . 2 0 t  l e s s  t h a n  e q u a l  c a p a b i l i t y  b e n e f i t s  

Note:  F i g u r e s  i n  p a r e n t h e n l s  a r e  o rde r -o f -magn i tude  e s t i m a t e s  which a r e  n o t  r u p p o r t a d  
3y i c - d e ? t h  ca:e ~ t u d i a q .  

S o c r c e :  ECO:l, I n c .  

i s t i m a t e d  I q u s l  
C~s;k+:lt:y X n a -  
f i t  t h i s  ASP, 
S t h o u s .  (1973)  

(101  ( a )  

16) 

(50 - 1 0 0 )  (a) 

(15 - 60)  (a) 

(50 - 220)  ( a )  

(131 - 396)  

F6r  b e n e f i t s  t o  t h i s  R:4F s e e  a l s o  RIPS 3.2 .3  an,d 3 .8 .1  

K U X ~ O I  o i  
Ra lcvJ f i t  

L\;.\:F~. 
- ------- 

1 

1 

8  

7  

9 

Fu75 Progran 
Budget ,  

$ t h o u s a n d s  
.-- 

3,107 

2,630 

1 8 , 3 9 1  

5,774 

40.000 

' Govcr-nos: 
A$cr.cy - 

G.S. De?.:. o f '  
:n ;er ior .  O f f i c e  
o f  Water Re- 
s o u r c e s  Resea rch  

C . S .  Dcpt. 3 t  

I n t e r r o r ,  Bureau 
o f  R e c l a n a t l o n  

E n v i r o n a o n t a l  
P C O C Q C ~ A O ~  Ayency 

Envlrcr .nenta1 
P r o t e c t i o n  Aqenc; 

Envirs:.nr.~:al 
P r o t e c l i o n  Ageacy 

TOTAL 

. -  R a l 8 v ~ r . t  Proqran Item - - 
A d d i t i o n a l  w a t e r  

r e s e a r c h  

Water r c s o u r c c s  p l a n n i n g  
and r n j i n e e r i n g  
r e s e a r c h  

Resea rch  and development  
on p r o c a s s n b  and  
e f  f c c t s  

Abatement and ~ 0 n t r o l :  
wa te r  q u h l i t y  a n b i e n t  
t r u n e  n o n i c o r i n g  

A!*.'.tenent and c o n t r o l :  
r a t e r  q u a l ~ t y  c o n t r o l  
agency s u p p o r t  
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DESIGN GOVERNMENT PROGRAMS TO REDUCE FLOOD DAMAGE 

R a t i o n a l e  F o r  B e n c ~ L i t s  

T h i s  RMF i n v o l v e s  b o t h  t h e  p l a n n 4 n g  o f  p a r t i c u l a r  
f l o o d - c o n t r o l  p r o g r a m s  a n d  a s s e s s m e n t  o f  v a r i o u s  a r e a s  f o r  
t h e i r  r e l a t i v e  v u l n e r a b i l i t y  t o  f l o o d  damage.  A d e q u a t e  
p e r f o r m a n c e  o f  t h i s  f u n c t i o n  r e q u i r e s  e x t e n s i v e  i n f o r m a t i o n  
on f l o o d - p l a i n  c o n t o u r s ,  r u n - o f f ,  a n d  o t h e r  p a r a m e t e r s .  
B e n e f i t s  f r o m  more e f f i c i e n t  e x e c u t i o n  o f  t h i s  f u n c t i o n ,  w h i c h  
a r e  p o t e n t i a l l y  v e r y  l a r g e ,  a c c r u e  t o  g o v e r n m e n t  a g e n c i e s  a t  
v a r i o u s  l e v e l s ,  i n  t h e  f o r m  o f  r e d u c e d  s u r v e y i n g  c o s t s ,  a n d  
t o  i n d u s t r i e s  a n d  r e s i d e n t s  o f  f l o o d - p r o n e  a r e a s  i n  t h e  fo rm 
o f  r e d u c e d  r i s k .  

F e d e r a l  Government  A c t i v i t i e s  a n d  R e s p o n s i b i l i t i e s  

T a b l e  7 2  g i v e s  t h o s e  F e d e r a l  s t a t u t e s  w h i c h  m a n d a t e ,  
a u t h o r i z e ,  o r  i m p l y  a c t i v i t y  i n  RMF 3 . 9 . 1 .  A d e s c r i p t i o n  
o f  t h e s e  s t a t u t e s  i s  g i v e n  i n  Append ix  C .  

~ e n e r a l  F e d e r ~ l  b u d g e t a r y  d a t a  a n d  p r o g r a m s  t h a t  
i m p a c t  t h i s  REF a r e  g i v e n  i n  Append ix  B. 

I 

Table 72:: List of Federal Statutes Relevant to 
RMF 3.9.1 

The C o r p s  o f  E n g i n e e r s  h a s  t h e  f o l l o w i n g  r e m o t e  
s e n s i n g  r e s e a r c h  p r o j e c t s  i n i t i a t e d  i n  F Y  1 9 7 3  i n  RMF 3 . 9 . 1 .  

Work U n i t  T i t l e  Work U n i t  No. 

C 

No. 

3. 

12. 

Use o f  Remote S e n s i n g  050206 
i n  P l a n n i n g  

Federal 
Agency 

ACE 

HUD 

DI 

Date Requirement 
Related to 

Inland Water 

identification of flood 
plain areas, damage 
assessment 

flood plain mapping 

planning, construction 
and operation of 
irrigation and water 
management facilities 

Name of Statute 

Flood Control Act 
of 1960 

Federal Disaster 
Protection Act 
of 1973 

USC or P.L. 
Reference 

P.L.86-645; 
33USC709a 

P.L. 93-234 

Act ~f June 17, 
1902 

32 STA 388 
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A l i s t  o f  Corps  o f  E n g i n e e r s  r emote  F e n s i n g  r e s e a r c h  p r o j e c t s  
f o r  FY 1973 ,  FY 1 9 7 4 ,  and FY 1975 r e l e v a n t  t o  RMF 3 . 9 . 1  i s  
g i v e n  i n  Appendix D .  

Nun-Federa l  A c t i v i t i e s  

S t a t e  and l o c a l  a g e n c i e s  a r e  becoming i n c r e a s i n q l y  
i n v o l v e d  i n  p rograms  t o  r e d u c e  f l o o d  damage. A c c o r d i n g  t o  
t h e  c h i e f  o f  t h e  Army E n g i n e e r s ,  t h e r e  i s  g r e a t  i n t e r e s t  
i n  n o n - s t r u c t u r a l  a p p r o a c h e s  t o  f l o o d  p l a i n  managemnt - i . e . ,  
z o n i n g  and  l a n d  u s e  l e g i s l a t i o n  r a t h e r  t h a n  dan  b u i l d i n g .  
( S o u r c e :  House A p p r o p r i a t i o n  H e a r i n g s  on Corps  FY 1 9 7 5 ) .  I n  
W i s c o n s i n ,  s m a l i  communi t i e s  on t h e  Root R i v e r  a r e  c o o p e r a t i n g  
t o  d e s i g n  l a n d  u s e  l e g i s l a t i o n  t o  r e d u c e  f l o o d  damage. 
( S o u r c e :  Water  Resource  Management Commission R e p o r t  t o  
P r e s i d e n t :  1 3 7 3 ) .  

Mos4: s t a t e  and l o c a l  p rograms  t o  r e d u c e  f l o o d  damag 
r e l y  on l e g i s l a t i v e  and a d m i n i s t r a t i v e  c o n t r o l s  r a t h e r  t h a n  
l a r g e  c a p i t a l  o u t l a y s .  

The F u n c t i o n  of Remcte S e n s i n g  

By p r o v i d i n g  s y n o p t i c  maps o f  f l o o d  p l a i n s  and  d a t a  
on r u n o f f  p a r a m e t e r s  and o t h e r  i n p u t s  t o  h y d r o l o g i c a l  m o d e l s ,  
r emote  s e n s i n g  can  e n a b l e  government  p l a n n e r s  t o  s e l e c t  t h e  
most a p p r o p r i a t e  a r e a s  f o r  f l o o d - p r e v e n t i o n  p rograms  a s  w e l l  
a s  t h e  most  e f f e c t i v e  means f o r  i m p l e m e n t i n g  them. Such 
i n f o r m a t i o n  i s  a l s o  u s e f u l  t o  m u n i c i p a l i t i e s  i n  f l o o d - p r o n e  
a r e a s  i n  d e s i g n i n g  l o c a l  m e a s u r e s  t o  d e ~ l  w i t h  t h i s  p r o b l e m .  

Economic and  T e c h n i c a l  Kode l s  f o r  E s t i m a t i n g  B e n e f i t s  

The b e n e f i t  e s t i m a t e s  f o r  t h i s  RMF f o l l o w  t h e  models  
d e v e l o p e d  i n  t h e  s o u r c e  document f o r  e q u a l  and  i n c r e a s e d  
c a p a b i l i t y  b e n e f i t s .  F u r t h e r  i n f o r m a t i o n  on t h e  a p p l i c a t i o n  
o f  t h e s e  models  t o  w a t e r  r e s o u r c e s  i s  c o n t a i n e d  i n  t h e  
i n t r o d u c t o r y  s e c t i o n  i n  t h i s  volume on economic  and 
t e c h n i c a l  models .  

C u r r e n t  ERTS A c t i v i t i e s  

S a t t i n g e r :  P l a n n i n g  o f  Land Use i n  t h e  D e t r o i t  
Xet r o p o l i t a n  Area 

S t o e c k e l e r  Develop Land-Use-Peak Runoff  r l a s s i f i c a -  
t i o n  System f o r  Highway E n g i n e e r i n g  
P u r p o s e s  
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Appendix s contains f u r t h e r  current information on ERTS 
2rincipal investigators, including addresses, telephone 
numbers, affiliati~ns, summaries of progress reports ar-d 
accomplishments, etc. 

Estimate of ERTS Econ3mic Capabilities 

The estimated b.,nefits shown in Table 1 3  are based 
on Federal budgetary information, Congressional appropriations 
hearings, and estimated ERTS technical capabilities. See 
Appeneix B for additional Federal budget and program informa- 
tion f ~ r  a;elr-ies and programs listed in Table 73. 

Increased capability benefits are approximately the 
same size as equal capability benefits. 

T a b l e  7 3 :  ~ ~ t m r n a i y  o f  ~ o t e n t i a 1 : ~ e n e f i t r  t o  F e d e r a l  AgenCi0S f rom Remote s e n r i n p  
+ f o r  RHF 3. C .  1 

E s t i m a t e d  Equa l  
C a p a b i l i t y  Bene- 
f i t  t h i s  RMF, 
$ t h o u r .  11973)' - 

4 0 
(140 - 630) 

( i  - 6 )  , 

4 0 
( 1 4 2  - 606) . - .- 

S o t e r  F i y u r a s  i n  p a r e n t h e s i s  r r a  o r d e r - o f - m r p n i t u d a  e s t i m a t e s  which a r e  n o t  a u p p o r t c d  
by i n - d e p t h  c a s e  s t u d i a s .  
F o r  b ? n o f i t s  t o  t h i s  RMP see a l s o  RH? 3. 

So*. ccer ECO!;. I n c .  

Numbar o f  
a e l o v a n L  

W F * ~  

5  

4 

PY?5  
Bud I @ ' .  

$ thouclande 

5 , 7 5 0  

1 2 6  

t p v c r n n e n t  
AqonCy 

A m y  Corps  o f  
EngLn*exr 

Susguehanna Rive:. 
B a s i n  Comnls s i cn  

TOTAL 

~ e 1 o v a n t . - P t o p r a m  I t e m  

r l o o d  p l a i n  i n f o r m a t i o n  
r e p o r t s  

A p p r a i s a l  o f  measure;  
1.0 r e d u c e  f u t u r e  f l o o d  
c:amages 
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IECREASE COEiFLI \hCE WITH WATER POLLUTION REGULATTdNS 

R a t i o n a l e  f o r  B e ~ , e f i ~ s  

I n c r e a s e d  c o m p l i a n c e  w i t h  water  p o l l u t i o n  r e g u l a t i o n s  
r e s u l t s  i n  b o t h  a  r e d u c t i o n  o f  a d m i n i s t r a t i v e  a n d  e n f o r c e m e n t  
2 o s t s  a n d  a r e d u c t i o n  o f  c o s c s  a c c r u i n g  t o  t h o s e  d i r e c t l y  
a i ' e c t e d  b y  p o l 1 u t i o . - .  E a c h  o f  t h e s e  e f f e c t s  c a n  r e s u l t  i n  
s i g n i f i c a n t l y  i n c r c : s b d  n e t  b e n e f i t s  f o r  g o v e r n m e n t  p r o g r a m s  
i n  t h '  s a r e a .  

F e d e r a l  G o v e r n m e n t  B c t l v i t i c s  a n d  R e s p o n s i b i l i t i e s  

T a b l e  7 4  g i v e s  that F e d e r a l  s t a t u t e  w h i c h  m a n d a t e s  
o r  i m p l i e s  a c t i v j t y  i n  RMF 3.9.2 I n c r e a s e  c i ) m p l i a n c e  w i t h  
w a t e r  p o l l u t i o n  r e g u l a t i o n s .  

Tablo 7 4 :  List ' Federal Statutes Relevant to I 

No. - 
11. 

Nanc of Statute - - 
Fkdcral Water 
Pollotion Cor t r o l  
A c t  of 1372 

I - 

32ta Requirement 
U S C  or  P . L .  Federal Related to 

Referent? Agency Inland Water 

G e n e z a l  F e d e r a l  b u d g e t ~ r y  d a t a  a n d  p r o g r a m s  t h a t  i m p a c t  
t h i s  RMF a r e  g i v e n  i n  A p p e n d i x  B. 

P.L.92-5CO; 
33  USC 1151 

-- 

The  C o r p s  o f  E n g i n e e r s  h a s  t h e  f o l l o w i n g  r e m o t e  
s e n s i n g  r e s e a r c h  p r o j e c t s  i n i t i a t e d  i n  F Y  1 9 7 3  i n  RMF 3.9.2. 

Work U n i t  T i t l e  Work g n i t  N o .  

EPA 
DC 

T e n n e s s e e - T o r n b t g b e e  0 4 0 1 0 3  

oil spill sarv~illaace, 
violation detection, 
pollution surveys and 
research 

A l i s t  o f  " o r p s  of  E n g i n e e r s  remote s e c s i n g  r e s e a r c h  p r o j e c t s  
L ~ r  FY 1 9 7 3 ,  FY 1 9 7 4 ,  a n d  FY 1 9 7 5  r e l e v a n t  t o  RMF 3 . 9 . 2  is 
? i v n n  i n  A p p e n d i x  D. 
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Non-Federal Activities 

State environmental agencies and State judicial systems 
are responsible in the first instance, for compliance with 
water pollution standards. Much of the enforcement is done by 
the 10 EPA regional offices and EPA headquarters. 

The Function of Remote Sensing 

By reducing the cost of pollution monitoring in streass 
and free-water areas, remote sensing increases the efficie-cy 
of government efforts to monitor and enforce compliance w ~ t h  
pollution regulations. Remote sensing also increases coepli- 
ance by facilitating self-monitoring by the affected industries 
and by providing data which can be used in class-action suits 
and other judicial proceedings. 

Economic and Technical Models for Estimating Benefits - I 
! 

The benefit estimates for this RMF follow the mcdels 
developed in the source document for equal and increased 
capability benefits. Further information on the application 
of these models to water resources is contained in the 
introductory section in this volume on economic and technical 
models. 

Current ERTS Activities 

Wells: (lake and river pollution surveys) 

Appendix G contains further current information on ERTS 
principal investigators, including addresses, telephone 
nunbers, affiliations, summaries of progress reports and 
accomplishments, etc. 

Estimate of ERTS Economic Ca~abilities 

- - e  estimated benefits shown in Table 75 hre based 
on Federal budgetrry information, Congressional appropriations 
hearings, and estimated ERTS technical capabilities. See 
Appendix B for agencies and prcgrams listed in Table 75. 
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- 
Table 7 ) :  Sun3ary of potcnti.11 Benefits to Federal ~ q c n r t e a  from ERTS 

-.---..- 

Sdpabllrty 32ac- 
f l t  this RRF. 
5 thous. (19731 

5 (45 - 80) la) 

150 - 100) (a)' 

I [SO - 210) 1.)' 

110) 1.1 

(10 - 18) (a) 

(SO - 130) 1.1 

(90 - 180) (1) 

(?SO - 300) (a) 
(470 - 1.098) 

capability benefits. 

Not.: liqurcs in parenthesis are order-of-magnitude e8taut.s vhieh are 
supported by in-depth c r a m  studies. 

d 

t a r  s x v  J . ' ) . ?  

Zr15 Proqram 
Budqrt . 

5 thousands 

16.733 

6 7 0  

18.191 

S.274 

40.000 

118 

6 3 2  

11.477 

14.951 

11.450 

rpprorlaatoly 20. less 

~sv,-rr.tant 
Asa.5cy 

O.S.  Dept. O f  
Aqr~culturc 
r 0 1 ~ 4 t  S C ~ V L C C  

Arty Corps uf 
Bnqinr4r: 

Env~ronnantal 
Protection Aeency 

Environatntal 
Protectlan Aqencr 

Environn-ntak . 
Tr.,tectron Agency 

Trnnersca Valley 
.Authoraty 

n r l r r ~ r c  Rtvcr 
B - s i n  c a m r ~ s r ~ o n  

Environnantal 
P r o r a s t ~ o n  Agency 

Environnrntal 
Protcetie~ A7rnc) 

Enuironncntrl 
'rote-tin18 Aqency 

TCY;,L 

(a1 Increased 

~ ' ~ h e r  of 
~ ~ l e ~ a ~ t  

R X P ~ ~  

6 

4 

@ - 

7 

9 

6 

3 

6 

3 

3 

than equal 

Eelavant ?rogtar Itan - 
tiatcr polluti 7 

abatement 

Luke Erre unb h water 
minagemant study 

Research and dcvelopncnr 
on proceases and etfcets 

Abatement and control: 
u ~ t e r  quality ambient 
trend monitoring 

Abatenant'rnd control: 
water qualacy control 
aqency support 

Reqianal rater quality 
managemen:- water 
quality inventory 

Yarer qualtty manaqeaent 

water quality technical 
a,sistance and planning 

uatrr qoalLty auni.cipa1 
s o u r c ~  conkrol 

barer quallty 
enforcc3ent 

capability b s n a f ~ t ~  ar* 



AID IN DESIGNING LEGISLATIVE CONTROLS FOR POLICY IMPLE31ENTATION 

Pationale for Benef= 

More effectively designed legislative controls result 
in reduced administrative costs, more efficient policy 
implementation, and increased benefits to agriculture, 
industry, recreational programs, shipping, and individual 
consumers. 

Federal Government Activities and Res~onsibilities 

The following table gives those Federal statutes which 
mandate, authorize, or imply activity in RMF 3 . 9 . 3 ,  aid in 
designing legislative controls for policy implementation. A 
description of these statutes is given in Appendix C. 

- No. 

: Table 76 L i s t  o f  F e d e r a l  S t a t u t e s  R e l e v a n t  t o  
R%Y 3 . 9 . 3  

I USC o r  P.L. 
Name o f  S t a t u t e  RE fezence  

F e d e r a l  
A ~ J E C Y  

ACE 

T a y l o r  G r a z i n g  1 4 3 . ~ ~ "  315a 1 3: 
A c t  

C - ~ t d o o r  R e c r e a t i o n  1 P.L.88-29;  
A c t  I 7 7 - S t a t . 4 4  

i 
Dam S a f e t y  A c t  1 P.L.92-367 I ACE 

F e d e r a l  W z t e r  I P.L.92-500;  
P o l l u t i o n  C o n t r o l  1 33 USC 1 1 5 1  
A c t  o f  1 9 7 i  

F e d e r a l  D i s a s t e r  P .L.93-234 E:13 

T o x i c  S u b s t a n c e  N Y  P 
C o n t r o l  A c t  o f  
1 9 ;  3 

D :te R e q u i r e m e n t  
R e l a t e d  t o  

I n l a a d  W a t e r  

i d e n t i f i c a t i o n  of f l o o d  
p l a i n  a r e a s ,  damzge  
a s s e s s m e n t  

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

i n v e n t o r y  a f  o c t d o o r  
r e c r e a t i o n  r e s o u r c e s  

i n s p e c t i o n  o f  dams; 
ERTS data u s e d  t o  i o c a t e  
t h e n  

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

f ? o o d  p l a i n  n a p p i n g  

r e s e a r c h  a n d  m o n i t o r i n g  
of e x t e a t  o f  t o x i c  
s u b s t a n c e s  



G e n e r a l  Federal b u d g e t a r y  d a t a  a n d  p r o g r a m s  t h a t  i m p a c t  
t h i s  HI\:F a re  g i v e n  i n  A p p e n d i x  B. 

T h e  C o r p s  o f  E n g i n e e r s  h a s  t h e  f o l l o w i n g  remote s e n s l n g  
z e s e a r c h  p r o j e c t s  i n i t i a t e d  i n  F Y  1 9 7 3  i n  RMF 3 . 9 . 3 .  

Work U n i t  T i t l e  Work U n i t  No. 

T e n n e s s e e - T o m b i g b e e  0 4 0 1 0 3  

A l i s t  o f  C o r p s  o f  E n g i n e e r s  r e m o t e  s e n s i n g  r e s e a r c h  p r o j e c t s  
f o r  F Y  1 9 7 3 ,  FY 1 9 7 4 ,  a n d  FY 1 9 7 5  r e l e v a n t  t o  RMF 3 . 9 . 3  i s  
g i v e n  i n  A p p e n d i x  D.  

T h e  f o l l o w i n g  a c t i v i t i e s ,  m e t h o d s  a n d  p r o d u c t s  o f  t h e  
S o i l  C o n s e r v a t i o n  S e r v i c e  (SCS) a r e  r e l e v a n t  t o  t h i s  RMF. 
The  c l a s s i f i c a t i o n  s y s t e m  u s e d  i s  t h a t  o f  t h e  SCS. 

Data 
Categories Activities Methods Products 

9. Flood 9 . 7  Monitoring 9.31 Survey and 9.311 Revised data 
inventory showing acres 
flood and flooded 
tide 
heights 9.312 Revise map 
and year overlays to 
of occur- show changing 
rence flood hazard 

C o n - F e d e r a l  A c t i v i t i e s  

S t a t e  l e g i s l a t u r e s  h a v e  t h e  p r i m a r y  r e s p o n s i b i l i t y  f o r  
w a t e r  u s e  l e g i s l a t i o n .  I n  O k l a h o m a ,  r i v e r s  a n d  s treams c a n  
b e  r e s e r v e d  by t h e  s t a t e  f o r  r e c r e a t i o n  o r  s c e n i c  u s e .  
D e c i s i o n s  t o  r e s e r v e  o r  a p p r o p r i a t e  w a t e r s  i s  b y  s t a t u t e  
d e b a t e d  i n  t h e  s t a t e  l e g i s l a t u r e .  ( S o u r c e :  W a t e r  R e s o u r c e  
M a n a g e m i i ~ t  Commir;ion R e p o r t  t o  P r e s i d e n t :  1 9 7 3 ) .  S e t t i n g  
p ~ l i c y  o n  w a t e r  u s e ,  wa te r  r i g h t s ,  w a t e r  r e s o u r c e  m a n a g e m e n t  
a n d  water s u p p l y  i s  t h e  r e s p o n s i b i l i t y  o f  s t a t e  g o v e r n m e n t s  
f o r  w a t e r  w i t h i n  t h e i r  b o u n d a r i e s  a n d  s t a t e  l e g i s l a t u r e s  a r e  
r e s p o n s i b l e  f o r  d e s i g n i n g  l e g i s l a t i v e  c o n t r o l s  t o  i m p l e m e n t  
t h e s e  p o l i c i e s .  A m a j o r  p o r t i o n  o f  s t a t e  a c t i v i t i e s  i n  t h e  
a r e a  o f  w a t e r  r e s o u r c e s  c o n c e r n s  l e g i s l a t i o r  a n d  p o l i c y  t o  
c o n t r o l  a n d  manage  w a t e r  u s e  a n d  w a t e r  r i g h t s .  
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The Function of Remote Sensing 

Because of its capability for synoptic and up-to-date 
information on watershed areas and other regicns affected by 
water-resources legislation, remote sensing can help provide 
the basis for balanced and effective program design. This is 
true not only in the areas of flood control and water 
pollution (RMF Nos. 3.9.1 and 3.9.2) but also in such areas as 
shipping regulation, hydroelectric pcwer generation, irrigation, 
and wildlife management. 

Economic and Technical Models for Estimating Benefits 

The benefit estimates for this RMP lollow the models 
developed in the source document for equll acd increased 
capability benefits. Further informatior: on the application 
of these models to water resources is ccntained in the 
introductory sectio:~ in this volume on economic and technical 
models. 

Current ERTS Activities -- 

Sattinger: Planning of Land-Use in the Detroit 
Metropolitan Area 

~ppenCix G contains further current information on ERTS 
principal investigators, including addresses, telephone 
numbers, affiliations, summaries of progress reports and 
acconplishments, etc. 

Estimate of ERTS Economic Capabilities 

The estimated benefits shown in Table 7 7  arc based 
on Federalbudgetary fnformation, Congressional appropriations 
hearings, and estimated ERTS technical capabilities. See 
Appendix B for additional Federal budget and program informa- 
tion for agencies and programs listed in Table 77- 
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Covcrneont 

(b) Brcause of dilfieulties in nllocscing benefitr bctuecii P.MF 3.9.3 and other 
Rn?s. sarnr0of the benefit; to this n x P a r e  recorded  as bonefits to RNF* 3-2-sw 
3 . 1 . 5 .  3 . 4 . 7 ,  3.61'3.  3 . 9 . 2 .  "la 3 - 9 - 4 -  ! 

r:vCe: Fiqurcs in parenthesis are order-of-magnitude estimates which ate not 
supported by in-depth studies. 

: 3urca: ECoa, Inc. - 
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AID IN PLANNTNG GOVERNMENT PROJECTS FOR FUTURE WATER SUPPLY 

R a t i o n a l e  f o r  B e n e f i t s  

T h i s  RMF i n c l u d e s  b o t h  t h e  a s s u r ? . n c e  o f  c o n t i n u e d  
a d e q u a t e  w a t e r  s u p p l i e s  t o  e x i s t i n g  i n d u s t r i a l  a ~ d  p o p u l a t i o n  
c e n t e r s  a n d  t h e  p l a n n i n g  of i r r i g a t i o n  a n d  d e v e l o p m e n t  p r o j e c t s  
f o r  new a r e a s . '  B e n e f i t s  r e s u l t i n q  f r o m  e a c h  o f  t h e s e  f u n c t i o n s  
a r e  p o t e n t i a l l y  v e r y  s c b s t a n t i a l .  

F e d e r a l  Government  A c t i v i t i e s  a n d  R e s ? o n s i b i l i t i e s  

T a b l e  78 g i v e s  t h o s e  f e d e r a l  s t a t u t e s  w h i c h  man- 
u a t e ,  s u t h o r i z e ,  o r  i m p l y  a c t i v i t y  i n  RMF 3 . 9 . 3 ,  a i d  i n  
p l a n n i n g  g o v e r n m e n t  p r o j e c t s  f o r  f u t u r e  w a t e r  s u p p l y .  

G e n e r a l  ~ e d e r a l  b u d g e t a r y  d a t a  a n d  p r o g r a m s  t h a t  i n p a c t  
t h i s  RMF a r e  g i v e n  i n  Append ix  B. 

The C o r p s  o f  E n g i n e e r s  h a s  t h e  f o l l o w i n g  r e m o t e  s e n s i n g  
r e s e a r c h  p r o j e c t s  i n i t i a t e d  i n  FY 1 9 7 3  i n  RMF 3 . 9 . 4 .  

Work U n i t  T i t l e  - Work U n i t  N o .  

U s e  o f  Remote S e n s i n g  
i n  P l a n n i n g  

A l i s t  o f  C o r p s  o f  E n g i n e e r s  r e m o t e  s e n s i n g  r e s e a r c h  p r o j e c t s  
f o r  F Y  1 9 7 3 ,  FY 1 9 7 4 ,  a n d  FY 1 9 7 5  r e l e v a n t  t o  RMF 3 . 9 . 4  i s  
g i v e n  i n  Append ix  D. 

The f o l l o w i n g  a c t i v i t i e s ,  m e t h o d s  a n d  p r o d u c t s  o f  t h e  
S o i l  C o n s e r v a t i o n  S e r v i c e  (SCS) a r e  r e l e v a n t  t o  t h i s  RMF. 
The c l a s s i f i c a t i o n  s y s t e m  u s e d  i s  t h a t  o f  t h e  S C S .  

Data 
C a t e g o r i e s  A c t i v i t i e s  Methods 

9 .  F lood 9 . 3  Monitorin4 3 . 3 1  Survey and 
i n v e n t o r y  
f l o o d  and 
t i d e  
h e i g h t s  
anfl year 
of accur -  
re il ce 

produc t s  

9 . 3 1 1  R e v i s e d  d a t a  
s h ~ w i n g  a c r e s  
f l o o d e d  

9 . 3 1 2  R e v i s e  map 
o v e r l a y s  t o  
show changing  
f l o o d  hazard 
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Table 78: 

1 No_ I N m e  o: statute 
-- - 

Flood Control Act 
of 1960 

' 
6. / Admission of New 

States ~ 
Outdoor ?-creation 

7 -  I Act 
Water Hasources 
Planning Act 

National Flood 
Insurance ~ c t  of 1 1968 

10. ) Dam Safety Act of 
1 9 7 2  

Colorado River 
Basin Project 
A c t  

11. 

Cooperative 
Agreements for 
Surveys anO 
Xnbestigations 

Federal Water 
Pollution Control 
Act of 1972 

Non-Federa l  A c t i v i t i e s  

L i s t  of r'cilcral Statutea Relevant to 
K X P  3.9.4 - 

I I 
1 Date Requirement 
1 USC or P. L. Federal :iclated to 
/ Reference Agency Inlarid Water -- 
P.L.86-645; 3lUSC709a +-f-- plain identification areas, damase of flood 

assesswent 

cJrvey of public lands 
in a state prior to 
its admission to the 
union 

P.L.88-29; inventory of outdoor 
recreation resources 

1.1.10-500; / HUD / establishment of flood 
Title X I 1 1  risk zones. estimates of 

flood looses 

L . 9 - 6  1 lCI I inspection of dams; ERTS 
data used to locate them 

43 USC 1511 I D 1  I water resources 
P.L.92-500; 
33 USC 1151 

13 US= 8e3E 1 ACE I surveyinp and mapping 
I I activities 

EPA 
DC 

' 

plannlnq. construction 
and operation of 
irrigation and water 

oil spill s~rrveillance. 
violation detection, 
pollution surveys and 
research 

Water  s u p p l y  h a s  t r a d i t i o n a l l y  been  o n e  o f  t h e  m a i o r  
l o c a l  r e s p o n s i b i l i t i e s .  Many o f  t h e  p r o b l e m s  c o n n e c t e d  w i t h  
w a t e r  s u p p l y  a r e  d i s t r i b u t i o n a l  and n o t  r e l e v a n t  f o r  ERTS 
d a t a .  Many s t a t e s  a r e  l r e p a r i n g  w a t e r  r e s o u r c e  p l a n s  a n d  a r e  
c o n c e r n e d  w i t h  s e c u r i n g  s o u r c e s  o f  water f o r  m u n i c i p a l ,  
i n u u s t r i a l  and r u r a l  u s z .  The F e d e r a l  g o v e r n n e n t  h a s  a  n ~ m b e r  
o f  p rograms  t o  h e l p  c i t i e s  ( H U D  l o a n s  and g r a n t s ) ,  r u r a l  
d i s t r i c t s  ( F H A  l o a n s )  and s t a t e s  ( t h r o u g h  s t o y a g e  i n  F e d e r a l  
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r e s e r v o i r s )  p l a n  a d e q u a t e  w a t e r  s u p p l i e s .  A l t h o u g h ,  t h e r e  
i s  i n c r e a s i n g  F e d e r a l  a s s i s t a n c e  t o  l o c a l  w a t e r  suppl-y 
p r o g r a m s ,  t h e  p r i m a r y  r e s p o n s i b i l i t y  s t i l l  l i e s  w i t h  l o c a l  
a g e n c i e s  c o o r d i n a t e d  by s t a t e  a g e n c i e s  s u c h  a s  s t a t e  d e p a r t -  
m e n t s  of w a t e r  r e s o u r c e s .  

The F u n c t i o n  o f  Remote S e n s i n q  

Remote s e n s i n g  i s  a n  e f f i c i e n t  means o f  i n v e n t o r y i n g  
c u r r e n t  w a t e r  s u p p l i e s  a n d  i n  m o n i t o r i n g  c h a n g e s  An w a t e z s h e d  
a r e a s .  I t  i s  a l s o  u s e f u l  f o r  s y n o p t i c  mapping  a n d  s u r v e y i n g  
o f  a r e a s  b e i n g  c o n s i d e r e d  f o r  r e c l a m a t i o n  a n d  w a t e r - s u p p l y  
p r o j e c t s .  T h e s e  f u n c t i o n s  c o n t r i b u t e  b o t h  t o  t h e  a s s e s s m e n t  
o f  t h e  n e e d  f o r  new p r o g r a m s  a n d  i n  d e t e r m i n i n g  t h e  m o s t  
a p p r u p r F a t e  m e t h o d s  f o r  i m p l e m e n t i n g  s u c h  p r o g r a m s  o n c e  t h e y  
have b e e n  d e c i d e d  upon .  

Econamic  a n d  T e c h n i c a l  Models  f o r  E s t i m a t i n g  B e n e f i t s  

The  b e n e f i t  e s t i m a t e s  f o r  t h i s  RMF fo l lo :?  t h e  m o d e l s  
d e v e l o p e d  i n  t h e  s o u r c e  documen t  f o r  e q u a l  a n d  i n c r e a s e d  
c a p a b i l i t y  b e n e f i t s .  Further i n f o r m a t i o n  on t h e  a p p l i c a t i o n  
o f  t h e s e  m o d e l s  t o  water r e s o u r c e s  i s  c o n t a i n e d  i n  t h e  
i n t r o d u c t o r y  s e c t i o n  i n  t h i s  volume o n  e c o n o m i c  a n d  t e c h n i c a l  
m o d e l s .  

C u r r e n t  ERTS A c t i v i t i e s  

R e e v e s  : Wate r  B u d g e t  o f  T e x a s  High  P l a i n s  P l a z a  
L a k e s  

S t o e c k e l e r :  D e v e l o p  Land-Use-Peak Runoff  C l a s s i f i c a t i o n  
S y s t e m  f o r  Highway E n g i n e e r i n g  P u r p o s e s  

Welby ; Use o f  ERTS A i n  G e o l o g i c a l  E v a l u a t i o n ,  
R e g i o n a l  P l a n n i n g ,  F o r e s t  Management and  
W a t e r  Management i n  N o r t h  C a l i f o r n i a  

Append ix  G c o n t a i n s  f u r t h e r  c u r r e n t  i n f o r m a t i o n  on  ERTS 
p r i n c i p a l  i n v e s t i g a t o r s ,  i n c l u d i n g  a d d r e s s e s ,  t e l e p h o n e  numbers ,  
a f f i l i a t i o n s ,  s u m m a r i e s  o f  p r o g r e s s  r e p o r t s  and  a c c o m p l i s h m e n t s ,  
e t c .  



Estimate - of ERTS Economic Capabilities 

The estimated benefits shown in Table 75 are based 
on Federal budgetary information, Congressional appropriations 
hearings, and esitinated ERTS technical capabilities. See 
Appendix B for additional Federal budget and program informa- 
tion for agencies a1.d programs listed in Table 79. 

Increased capability benefits are approximately the 
same size as rtqual ca,ability benefits. 

T a b l e  79: Summary of  P o t e n t i a l  B e n e f i t s  t o  F e d e r a l  Agenc ies  f rom Remote S e n s i n p  
f o r  RXF 3.9.4 -- 

EstimataC. EqurL 
C e p a h i l i t y  Sene-  
f i t  t h i s  RXP. 
$ t h o u s .  ( 1 9 7 3 )  

{ S O  - 120)  

( 3 0  - Y O )  

I70  - 2 1 0 )  

Note: F i g u r e $  i n  p a r e n t h e s i p  a r e  o r d e r - o f - m a g i i t u d e  e s t i m a t e s  which a r e  n o t  s u ~ p o r t e d  
b y  in-dep:lr c a s e  s t u d i e s .  

Source :  ECON, I n c .  

C o v a r n a e n t  
Aqcney 

U.S. Depar tment  of  I- I n t e r i o r ,  Suroau  
o f  Lan3 Manage- 
c e n t  

U.S. Depar tment  of  
I n t c r z o r ,  B u r l a u  
o f  R a c l a m a t i o r  

TOTAL 

Fr75 Program . 
f t h o u s a n d s  

1 6 - 5 6 )  

1 ,282  

R e l e v a n t  Program I t e m  

S o i l  and w a t a r r h e d  
c o n s e r v a t i o n  

Regaonal  p l a n n i n g  
s e r v i c e  

~ u m b o r  of  
4 e l e v a n t  

n%P ' s  

4 

6 



APPENDIX B 

SUMMARY OF APPLICABLE FEDERAL BUDGETS 

The equal capability and increased capability benefits 
of ERS in the inland wa.Ler area are based on an examination of 
the programs and blidgets of Federal agencies. This evaluation 
is used to determine the extent to which these programs and 
budgets are potentially impacted by ERS. Subjective criteric. 
with a conservative bias are applied to Federal 2rograms to 
give the upper and lower bounds of the potential inpact of ERS 
on the budgets of these programs. Thz benefit ev~.luation pro- 
cedures described in the Introduction are applieb to these 
bounds to yield the equal and increased capability benefits. 

Program and budgets are presented here as source 
material backup to the benefits shown in 3ppendix A. 

Sourc?: Verbatum Extracts from the Budget of thc Uni.~d 
States Government, 7Y 75 ~ppendix, congressional 
Hearings on Appropriations, and U.S. Government 
Manual 1973/1974 



I Table 80: Locatiort of Federal Agency Budgets I 

Department of Defense (Corps of Engineers - Civil) I B-25 

Federal Agency 

Department of Agriculture 
Soil Conservation Service 
Agricultural Research Servics 
Agricultural Stabilization and Conservation 
Service 
Forest Service 

Department of the Interior 
Geological Survey 
Bureau of Reclamation 
Bureau of Land Management 
Bureau of Sport Fisheries and Wildlife 
Bureau of Outdoor Recreation 
Bonneville Power Administration 
Southeastern Power Administration 
Southwestern Power Administration 
Alaska Power Administration 
Office of Water Resources Research 

Page 

B- 3 
13-11 
B-12 

B-13 

Environmental Protection Agency 
Research and Development 
Abatement and Control 
Enforcement 

I Federal Power Commission 

I Tennessee Valley Authority 1 B-107 I 
Deii.xare River Basin Cornmission 

Susquehanna River Basin Commission 

Water Resources Council 



DEPARTMENT OF AGRICUI,TU:{E 
_--.- --- 7-- 

SOIL CONSERVATION SERVICL 

The Soil Con~ervation Service (SCS) was established 
under authority of the Soil conservation Act of 1935 (49 Stat. 
163; 16 U.S.C. 5Q0 a-f )  . It has respon:::bility for developing 
and carrying out a nacional soil and water conservation program 
in cooperation with landowners and ,2erators and other land 
users and developers, witb c~mnunity planning agencies and re- 
gicnal resource groups, and vrith other age~~cies of government-- 
Federal, State, and local. The SCS also assists in agricultural 
pollution control, environmental improvement, and rural com- 
munity development. 

The soil ~ n d  water conservation program is carried on 
through technical help to locally organized and operated c m -  
servation districts; local sponsars of watershed protection pro- 
jects; and consultive assistance to other individuals and groups. 
More than 3,000 conservation districts cover almost 2 billion 
acres in 711 the States, Puerto Rico, and the Virgin Islands. 

Assistance to conservation districts, conununicy groups, 
units of government and other cooperators -9nsists mainly of 
the following: 

(a) Scil sulveys and investigations, with inter preta- 
tions and publications, that provide physical lhnd facts needed 
for program development, resource conservation p'anning, 
installation of plac-ed practiced, and for use by other Federal, 
State, and local agencies; 

(b) Technical assistance to moperating land LTers, 
groups and units of government: and 6::hor policymakers and de- 
cisionmakers in the planning of conserv.=,~ion programs an,' in- 
stallation of needed conservation treat~at!~~ts; 

(c) Technical progranuning, design, layout, install.ation 
services, and nonscltation on those practices and measures pro- 
vided for in resource zonservation ~lans; 

(d) Technical a,2d other assistance to conmuni?les and 
units of government cn land use l~lanliing, m i n ~  spoii restora- 
tion, control of erosion, sedimmtatlon, agricuitnral related 
pollutants, and prott~tion and enhancement of the ~r.~irorrnent, 
and other special prob1err.e that can ).?st h -  solved thro~lrjli 
coordinated ?ocal action; 



(e) The granting of special equipment to soil con- 
servation districts fcr use in applying conservation practises; 

(f) Water supply forecasts prepared from snow surveys 
in Western States that are useful in making efficient seasonal 
use of water for irrigation, flood control, fish and wildlife, 
recreation, power generation, municipal and industrial water 
supply, and water quality management; 

(g) S i selection and evaluation of plant materials to 
deteri..~ne their suitability for erosion control, conservation 
purpos~;, and other environmental improvements; 

(h) Technical assistance to participants in the Rural 
Environmental Program in establishing specified permanent-type 
pri?ctices; 

(i) Technical services to participants in other programs 
involving land use adjustments and soil and water conservation; 

(j) Technical assistance in the planning and applying of 
soil and water conservation practices for which loans are made 
by the Farmers Home Administration; and 

(k) Techaical assistance to rural development committees, 

Combinations of needed soil and water conservation 
practices are planned together and in relation to each other 
so as to have well-balanced conservation programs in each dis- 
trict, The Service aids land users, groups, units of govern- 
ment and other policymakers and decisionmakers marshal the facts 
and consider the potentials and alternatives before embarking 
on a course of action. Both vegetative and structural measures 
are used in accordance with the needs of the land for protection, 
treatment, and resource improvement, Plans reflect the deci- 
sions of the land users, community groups, and units of govern- 
ment as to how they will use and treat the land and water re- 
sources. 

Snow Survey and Water Supply Forecasting provides vatwble service t o  
irr igators  and other user groups who rely upon snow data a l  water supply 
forecrsts  i n  planning the i r  annual operations. >!ore than 9.000.M)O acres 
o f  irrigated land in the Western S t r t o  a re  served by water supply fore- 
c8srs. Althouyh water supply forcczsts a re  g e a r 4  priaari ly t o  the n e d s  
of  rural farm and ranch operators, they a re  also helpful t o  a wide variety 
of  other water Mnagcaent groups that hdva responsibility for  ac t iv i t i es  
such a s  flood control. recreation, f i s h  md ulldl ife .  power generation. 
wnicipal  and industrial water supply and water quality runagemen:. A plan t o  replace, over a f i r e  yeat period, nearly one third of the 1.600 oarntain 
snow courses, where data are a a n a l l y  collecrtd, with 500 rutomatd s i t e s  
has been ini t iated.  



Amtlable Fmds aad Van-Years 

1973 and €st iured. 1974 u.d 1975 

: Actual: : Estinated :kdgetEstiutc 
1973 : : Available. 1974 : 1975 

I- :KU- : :Nan- : :hn- - .  
:L'30mt :Years:.t~~mt :Years:hsmt :Years 

bil Conservation Service : 
Conservation Qperrtions..:16J.370,90S:10,0S6:16S.323.MN,:10,110:192.826.Mn,:I0,s21 
River basin sua~eys 6 : 
investil;atfons .......... : 11.855.375: 369: lZ.34l.OM): f7a: 14.167.000: 573 

Watershed plannint ....... : 7.785.840: 366: 9.393.000: a9S: 10.800.OW: 497 
Watershed MU flwd : 
p m m t i o n  operations-. . :170.028.614: 3.2C7:13S.916.000: S.S32:122.8:I,QQO: 3.1;4 
Gnat plains ronsenr- : 
tion pro;ras ............. 18.113.EM: 367: 18.172.000: 367: ---: --- . ~ - - 

~emurie ionsenation : . . 
I developmat .......... .: 26.59J.891: 861: 17.205.000: 714: 19,9C8,OCO: 727 
Total... ............... :39~.~49.125.1~.5~6:35i.02~.000:1S.~E4:360.~29.003:15.462 
other agencies. ......... :-I3 8566 59: -651:-13.002 000: -699:-12.S32.000: -a- 
Net ....-............... : ~ ~ : ~ ~ o : ~ ~ . s Z S : ~ O C . O Z ~ ~ O O O : ~ ~  .03j:jib.!97,000:15fi 

Orhe- 0S.i ations under : 4- : 
k i o b . s r ; e h  : 
technical assistmce to:: 
Rural Envimnnental 
Assistance Pmgrlw and : 
Emergency Constmatian : 
~asures ................ : 
Other US!).\ agencies 4 : 
within SCS.. ............ : 
Allocations for tech- : 
nical assista..ce to: : 
Water Bank Progru ...... : 
b;or-retromlitan 
planning ............... : 9z.335: 6: 100,030: 5: - :  --- 
Tctal. other VSDA.. ... :-f;fS7.3;5: 529: 4.021 .Oh: 253: 1.6-3.500: SF- 
Total. Agriculture : 
*ppropriations ....... :391.229,985:IS,3SC:3JS.O13.000:1S,31¶:3~9.C77.~3~:l~.n3~ . . 

Other Federal fnCs: : 1,910.007: 67: 2,920,600: 13s: 2,850,005: 123 

h'a-Federal funds: : 6,765,169: 269; 8 . ~ 5 . 0 0 a :  300: a.bp9.030: 299 
Total. Soil Consemtion : 
Service.. ................ :399,S05,16?:15,f ,9,j211.603:15.731:3~1.426,000:1S.S16 

1973 1974 1975 
End-of -Year Unp1o)nent: Estimated Est h a t e d  

hmanent Eu! 1 -time 14.010 13,260 IS.100 
Other 
totar 



COl4SERVATXON OPERATIONS 

%am by uti* 
hrrct w m :  

A u b t u m t o t u m ~ t i o n ~ t *  
commun*wdOtbCIoopr- 
a- 

(a) Sol NIYCJI ..... -........ 
(b) T*Proy-G- 

L h o o . o r n c a r a d ~ ~  
swvcyL - - - - - - -. - -. - - - - - 

( 4  M of PlU* m.cdds ------------------ 

-pros-: 
Amhaace to cawerntian dirtrirtr 

eaamunititrmd&oopr- 
aton: 

(a) Soa -,-.....--.----- 
(b) TectmrJ propmino. hutrl- 

htioaowcnudwor 
8uweyL..---------------- 

(c) operatpn of *t d 
e m - - - - - - - - - - - - - - - - - - -  

T d  r e i n b d l c  pro- 
gnnL - - - - - - - - - - - - - - - - 

Totd operating costs, funded. - - 
G p i d  outlay: 

Capitalird propnty- .- - .----. . 

Toy1 pmgam cortr. funded .... 
Chnp tn xlatal mourccs (rtom 

Unddived *)-. . --. . . . . . . . . 
i t  Total obligltnnr-- - - .--.. --- 

Watershed and Flood Prevention Opezations 

The Service has general responsibility for administra- 
tion of activities which include cooperation with local spon- 
sors, Szate, and other public agencies in the installation of 
planned works of improvement to reduce erosion, floodwater, 
and sediment damage; conserve, develop, utilize, and dissose 



of water; plan and install works of improvement for flood 
drevention including the development of recreational facilities 
and the improvement of fish and wildlife habitat; and loans to 
local share of the cost of carrying out planned watershed and 
flood prevention works of improvement. The Farmers Home Ad- 
ministration administers the loan program. 

Propam and F~unda J (in thousands of dollars) 

Idrntikation code 0!i-78-1072-0-1-401 I973 actunl 1974 cst. 197.5 wt. 

Direct program: 
I. Works of improvement- - - . -----. - 105.109 160.3% 138.665 
2 inan scrvicts--. . . . . -. ..-- --  - -  6‘Y 512 516 

--- 
Tohl direct program- .---. . . . . . l(i9.411 160. $58 139.181 

Rambursa5le program: Works of im- 
provmnt. - . . . - - . -. - - - - - - - - - -. - - - - 897 1.280 920 , - -- IZ- ! 

Total operating cttta .--- -- - - . . -. . - 1 10,308 162.138 - --- -- - -. - - - - 

Small watersheds. - The Department cooperates with the 
States and other agencies in installing works of improvement 
in small watersheds to reduce damage from floodwater, sediment, 
and erosion and for the conservation, development', utilization, 
and disposal of water and the conservation and proper utiliza- 
tion of land. It provides loans to local organizations to 
help them finance their share of the costs of certain works of 
improvement . 

Works of improvement. The Department provides technical 
and financial assistance to local organizations to install the 
watershed works of improvement for watershed protection, flood 
prevention, agricultural dater management, recreation, water 
quality, and fish and wildlife development, and other features 
specified in the work plans. 

After local sponsoring organizations have developed, 
watershed work plans with the Department's assistance or with 
State and local resources, and the projects hwrp been approved 
as suitable for Federal participation (projects involving an 
estimated Federal contribution in excess of $250 thousand for 
construction of any single structure having a capacity in ex- 
cess of 2,500 acre-feet require congessional approval), tech- 
nical services, and financial assistance are provided for 
specified works of  improvement, On non-Yederal lands, local 
sponsoring organizations may contract for constructloh work or 



request the scs to do the contracting for them, must operate 
and maintain the projects, and in the case of multiple-purpose 
structures, must bear a share of construction costs. In 
addition, local organizations must ac!:uire water rights and 
furnish land, easements, and rights-of-way for all structural 

i 
measures except that up to one-half the cost of land, ease- 
ments, and rights-of-way allocated to public fish and wildlife 
and recreational developments may be paid with Public Law 566 
fl~nds. Federal agencies do this work on Federal lands which 
they administer with appropriate contributions being made by 
the local people who receive benefits. During the preconstruc- 
tion stage, surveys and investigations are made and detailed 
designs, specifications, and engineering cost estimates are 
prepared for construction of structural works; areas are 
delineated where easements are required, and technical services 
are furnished for accelerating planning and application of land 
treatment measures if provided for in the watershed work plan, 

Flood Prevention. (Works of improvement)--The Department 
cooperates with soil conservation districts and other local 
organizations in planning and installing works of improvements 
for flood prevention and for furthering the conservation, de- 
velopment, utilization, and disposal of water and the conser- 
vation and proper utilization of land in the 11 watersheds 
auLhorized by the Flood Control Act of 1944, The Federal 
Government shares in the cost of works of improvement for flood 
prevention, agricultural water management, recreation, fish and 
wildlife development facilities, water quality, and other 
authorized purposes, 

The Department furnishes additional technical and, in 
certain instances, financial assistance to landowners to 
accelerate planning and installation of land treatment measxres 
for runoff retardation, sediment control, and water manage- 
ment, Local sponsoring organizations must furnish all land 
easements. and rights-of-way, water rights, and the entire cost 
of works of improvement for nonagricultural water management 
measures, except those for fish and wildlife, development and 
recreition, and operate and maintain all completed works of 
improvement. 

Resource Conservation and Development Program 

The Service has general responsibility, under the pro- 
visions of the Food and Agriculture Act of 1962 (76 Stat. 608; 
16 U.S.C. 1001 et seq.), for this program to assist local spon- 
soring grou2s accelerate planning and development of land and 
water resources in multiple county areas. Projects may include 
such measures as flood prevention; developing water resources 



for recreation, wildlife, agricultural, municipal, or industrial 
use; conservation planning and establishment on individual land 
units; improving recreation facilities, including historical 
and scenic attractions; encouraging nev: industries to locate in 
the area and to process products of the area; improving markets 
for crop and livestock products; upgradinq and protecting the 
quality of the environment; and long-range planning to coordi- 
nate public efforts in the area. 

Small Watershed Project ~nvestigations and Planning 

The Department cooperates with the States and other 
agencies in planning works of improvement in small watersheds 
to reduce damage from floodwater, sediment, and erosion and 
for the conservation, development, utilization, and disposal 
of water, and the conservation and proper utilization of land. 

The Department makes surveys of proposed small water- 
shed projects, and work plans are prepared in cooperation with 
local sponsors. These plans outline the soil and water manage- 
ment problems in the watershed, the steps that have been or are 
authorized to be taken to alleviate these problems, the pro- 
posed works of improvement to be installed, the estimated 
benefits and costs, cost-sharing and operation and maintenanca 
arrangements, and other facts necessary to justify Federal par-- 
ticipating in project development. 

Program a d  Fwancing (ir. thowan& of dollars) ! 
-- i 

lJentifieution c d s  05-78-iO66-0-1-4OI 1973 netual 1974 cst. I975 nt. 
1 

i --- -- ! 

Pngram bs activities: f 
Direct program: ! 

Small watershed project investigations I 

and plmnink ...-.-.-...--------- 7.052 10.974 10.665 f 
Reimbursable program: 

&!I watershed project investigations 
I 

andpluming ................--..- 1.375 1.884 2.091 1 - - -- 
T u l  operating costs .......----- 4 7  12,893 I2.756 I 

---C v- - I 

River Basin Surveys and Investigations 

Section 6 of Public Law 566, 83 Congress, as amended, 
authorizes the Department to cooperate with other Federal, 
State, and local agencies in making surveys and investigations 

- - .  of the watersheds of rivers and other wate-rays as a basis for 
the development of coordinated water and related land-resource 
programs, The Department currently is participating In 
cooperative surveys and investigations in river basins with the 
Corps of Engineers and other interested Federal and State 
agencies. The Department also maintains representation on six 



river basin commissions and three river basin interagency 
committees. These serve as points of contact in coordination 
between representative of this Department and other Federal 
departments and agencies and the States in these basin areas. 
They keep all concerned mutually informed of the activities of 
the meinber agencies and facilitate matters of interagency 
coordination. During fiscal year 1973, the Department main- 
tained such representation on committees in the Arkansas-White- 
Red, Missouri, Pacific-Southwest, and Southeast areas. The 
MBIAC was dissolved when the MRBC was formed during fiscal 
year 1972. The Department also is represented on the Water 
Resources Council which was formed in accordance with section 
101, Public Law 89-90. Water Resources Planning Act, to 
coordinate water and related land resource activities of Federal 
department3 and agencies. 

The Senate Select Committee on National Water Resources 
proposed a goal of surveying all of the Nation's river basins 
and making determinations of our future water and related land 
resource needs. Twenty-one planning regions were established 
nationwide. The Department of Agriculture has cooperated in 
framework level planning in 14 of these regions. This Depart- 
ment and other member departments of the Water Resoulces Council 
have jointly considered needs for additional river basin surveys 
and investigations necessary to attain the goal. 

Based on this joint coordination, current needs are 
$946 thousand to continue interagency comprehensive surveys now 
in progress, $10,088 thousand to continue other Federal-State 
cooperative river basin surveys now in progress and to start 
five additional surveys in cooperation with States: $1,200 
thousand for flood hazard analyses; and $1,708 thousand for 
interagency coordination and program formulation. 

The Department cooperates with other Federal and State 
agencies in making surveys and investigations of watersheds of 
rivers and other waterways as the basis for the development of 
coordinated programs foz the development of water and related land 
resources. 

Pmpam and Fiarncinl (in thousands of dollars) I 

Identifieatiun code 05-7&1069-0-1-401 1073 actus1 1974 c d .  1075 ert. 1 - I 
Program by activities: 

Direct program operating cats: I 

River basin surveys and invati~ationa. 11.338 13.735 14.106 ; 

Rcimburuble program operatin8 costs: 
River basin surveys and investigations- 1.1 14 2.322 1.455 ' - - -- 

Total operatinpcosta.. .-. . . .--. . 12,452 16.057 15.561 - -- 
w- - -- 



AGRICULTURAL RESEARCH SERVICE 

The Agricultural Research Service (ARS) was established 
by Secretary's Memorandum 1320, Supplement 4, dated November 
2, 1953. 

Its basic mission is to provide the necessary knowledge 
and technology so that farmers can produce efficiently, conserve 
the environment, and meet the food and fiber needs of the 
American people. Research efforts are conducted in very close 
cooperation with the States, as well as with other research 
agencies in USDA, other Federal agencies, industry, foundations, 
and private groups. 

Program and Financing (in thousands of dollan) 

I Identifiation code 05-18-14004-1-355 I973 metus1 IS74 at. 1075 wt. 

s r e c t  propun: 
I. Rwrrch on animal production. 
2. Raearch on plant production.-. 
3. b r e h  on the wc and Mprove- 

meat of soil, water, and air-.- 
4. Ruearch on marketing. w. and 

effects of agricultural products- 
5. Construction of Facilities.-. .. -.- 

I 6. CMtingenJes ...--. -- - - - -- - - - - 
Total direct program ...-. .- -- 

2. MkeUaneou s v i c a  to other 
accounts-. . . . - - . . . - - - - - - - - - 18 87 87 

3. Ascncy for Interrutio~l Devel- 
-*-ent (funds rp~ropriated to 
the President)-. .---.. .... . . 1.044 936 944 - - - -  
Total reimburrabk program.. 6,844 8.783 8.518 

=-.-z -= -= 
Total program costa, funded 1- 205.777 217.274 228.128 

Change in #elected m r w  (undeliv- 
ucdordcn) .....--....-.-.--.- . -3.041 -329 384 - --- - 

: 10 Total obligations -....--..---.----- 202,735 216.96 226.512 

Research on the Use and Improvement of Soil, Water, and Air 

Research is conducted to improve the management oi 
natural resources, including investigations to improve soil 
and water management, irrigation, and conservation practices, 
and to determine the relation of soil types and water to plant, 
animal, and human nutrition. The research includes studies on 
hydrologic problems of agricultural watershed and the application 
of remote sensing techniques in meeting agricultural problems. 
Research is also conducted on agricultural pallution problems 



such as protection of plants, animals, and natural resources 
from harmful effects of soil, water, and air pollutants, and 
ways to minimuze and utilize ind~stry processing wastes of 
agricultural commodities.. The increase r e ~ ~ e s t e d  for 1975 would 
provide for research on the coztrol of water erosion and sedi- 
mentation. 

AGRIC:UL'i'Z%hL ETABILIZATION AND CONSERVATION SERVICE 

The Agricultural Stabilization and Conservation Service 
(ASCS) was established June 5, 1961, by the Secretary of Agri- 
culture under authority of revised statutes (5 U.S.C. 3011, and 
Reorganization Plan 2 of 1953, as well as all other statutes 
and prior reorganization plans vesting authority in the Secre- 
tary of Agriculture. 

ASCS is the agency of the Department of Agriculture that 
administers specified commodity and related land use programs 
designed for voluntary production adjustment, resource protec- 
tion, and price, market, and farm income stabilization. 

Rural ~kironmental Program 

Program objectives and priorities: 

The new national program would provide for three groups 
of practices, or functions, representing the three basic program 
objectives: (1) Soil and water conservation, (2) timber incentives, 
and (3 )  recreation and wildlife. These are discussed below. 

1. Soil and water conservation.--The primary objective 
of soil and water conservation would be to encourage farmers 
and ranchers to carry out whole-farm, long-term conservation 
plans that would emphasize conservation benefits of national 
concern, and achieve desirable land-use adjustments. 

Whole-farm conservation plans, developed with SCS 
assistance and approved by soil and water conservation districts, 
will be the basis for lang-term contracts. While this require- 
ment would not necessarily apply to cost-sharing for timber 
production, recreation or wildlife practices, or to cost-sharing 
funds set aside specifically for annual contracts assistance 
provided for such practices will be on the basis that they are 
needed, feasible and would be harmonious elements of a soil and 
water conservation plan for the operating unit. 



It is recognized that whole-farm conservation plans and 
long-term contracts also will contain essential soil and water 
conservation practices that are profitable for farmers to carry 
out without cost-sharing. 

The emphasis on long-term cost-sharing based on whole- 
farm plans, approved by soil and water conservation districts, 
would provide incentives for increased participation in the SCS 
technical assistance program. Many farm conservation plans 
would be changed and updated to facilitate this participation, 
and other farmers and ranchers heretofore nonparticipants inthe 
technical assistance program would be expected to request SCS 
planning assistance. Annual program funding levels for long- 
term contracts would be set at "not less than" levels and funds 
could not be reallocated to other purposes without the specific 
approval of the Secretary. 

h a m  and Fiinciy (in thouam& of dollars) 1 

I Ideatillntioa code ~~~~~~1-354 1073 . c t d  1974 cs+ 197s at. 1 

Promam by utivitirr: I 
I. Soil and water comat ion:  

a. A n n d  ......................................... 70,511 
b. Long term ...................................... 26.325 

2. limber incentives. ................................... 25,000 
3. Recreation and wildlife (long term)- ................... 
4. Emergency m e w r a  .................................. 15.400 , --- 

10 T 4  program costs. funded-4li- 
I 

gatir(objbiarlus41.0) ......................... l38.202 ( 
FOREST SERVICE 

Cooperation with the States 

The Forest Service cooperates with State and local 
governments, agencies and organizations, forest industries, and 
private landowners in the protection, reforestation, management, 
and utilization of 577 million acres of forested lands and 
associated lands vital for watershed protection. 

Cooperative programs are carried out with State forestry 
agencies, the Soil Conservation Service, and local water conser- 
vation districts to control fires, stabilize gullies, improve 
forest growth, and prevent floods under the Watershed Protection 
and Flood Prevention Act of August 4, 1954 (68 STAT 666; 16 
U.S.C. 1001-1007) as amended. The Forest Service also runs the 
naval stores conservation program and assists in the supervision 
of forestry work in agricultural conservation programs. 



Forest Research 

The Forest Service carries or basic research throughout 
the country, often in cooperation with State agricultural colleges, 
under t,he authority of the McSweeney-McNary act of May 22, 1928 
(45 Stat. 699; 16 U.S.C. 581-811), as amended 2nd supplemented. 

Program and Financin( (in thousan& of dollars) -- 
Identification code 05-961 103-0-1-402 1973 actus1 1974 ost. 1975 cat. - - -- 
Program by rctiritier: 

1. Forest land management construction. 
............ 2. Rereuch conrtmction.. 

............. 3. Pollution abatement.. 
....... 4. Land acquisitio!l, Wccks Act. 

.......... TotJ direct program. 28,848 48.946 27.147 
Total reimbursable program. 204 230 255 .... - _- - 

.. Total oroxram costs, funded 1-. 29.052 49.196 27.397 
Change in s r l k t d  rerourcer Iundelivncd 

order*). ..................... - . 394 3,000 -3.000 - -- 

Pollution Abatement 

To provide for bringing water and air pollution control 
at existing recreation, research, fire, and administration 
facilities to the quality standards adopted pursuant to the 
Federal Water Pollution Control Act, as amended, the Clean Air 
Act, as amended, or as prescribed pursuant to Executive Order 
11507, dated February 4, 1970. Also, includes work involved 
in bringing all facilities into compliance with Public Law 
92-500 dated October 18, 1972, and related State and Federal 
standards. 

Forest Protection & Utilization Eudget: 

Forest Land Management: Soil and Water Management 



Tho total program for fiscal year 1975, compared with 1973 and 
1974, follows: 

(1) Soil and water science for management support 
($8,900,000, an increase of $567,000) 

Emphasis will continue to be given to: 

(a) Management services such as application of techni- 
cal water, geologic, and soils knowledge to resource manage- 
ment and development activities; advice and counsel on design 
of specifications for resource management programs to meet 
specific water management objectives or to enhance soil pro- 
ductivity and avoid problems. 

(b) Soil, water, and geologic resource inventories 
including interpretations and analysis. Inventories conducted 
by scientists provide basic information interpreted i r both 
short and long-term planning efforts in such areas as land 
use, timber management, range management, transportation systems, 
and the wild and scenic rivers program. As management and 
development activities move into remote and more fragile areas, 
minimal levels of basic information about the watersheds become 
essential as a basis for environmentally sound action. 

(c) Surveillance and monitoring of National Forest use 
and programs to assure that they are compatible with the pro- 
tection of man's environment. Identifying areas with existing 
or emerging soil and water quality problems so that corrective 
action can be formulated and implemented. 

The 390.4 million acre-feet of high quality water produced from 
National Forests is an e-:ample of the importance of water in 
the National Forest Program. In 1972, the dependent regional 
gross product for all water uses from National Forests averaged 
$1,157 per acre-foot of water produced, or a total of $167 
billion. Protecting the clean water resource will result 
in substantial and varied social and economic benefits to all 
citizeils . 



Extreme demands are being put upon available water 
supplies, particularly in the West. The Congress and the courts 
have determined that the UniL 3 States has a right to reasonable 

use of water on National Forests reserved from the public 
domain except those waters appropriated before the National 
Forests were created. Efforts are underway to obtain sufficient 
quantities of water in accordance with legal authority for thc 
administration and development of the National Forest Systm. 
This project on a watershed basis includes: 

(a) An inventory of present and foreseeable needs. 

(b) A determination of water availability. 

(c) An assessment of the potential for increasing yields 
in water-short areas. 

(d) Action to secure the water needed for National 
Forest purposes. 

The western States want the Forest Service to complete the in- 
ventory program as rapidly as possible. The field inventory 
of Forest Service consumptive water uses is essentially com- 
pleted. A major part of the total project effort is expect59 
to be completed by fiscal year 1978. 

Additional work is develoning due to adjudication pro- 
ceedings in some western states. Increasing judicial and admin- 
istrative action in water rights is anticipated, both on lands 
reserved from the pzblic domain 2nd on acquired lands, over the 
next several years. 

Examples of Recent Accomplishments: 

Land t1  -.? planning--the process for making decisions 
about long-tern, allocations of natural resources and the land 
base from which they are obtained--has received greatly in- 
creased emphasis in 1973. 

Soil resource inventories were conducted on 15.6 million 
acres; detailed soil surveys were cocducted on about 0.4 
million acres in cooperation with the Soil Conservation Service 
and the State Agricultural Experiment Stations. 

Resource protection requirements and design services 
were provided by geology, hydrology and soil scientists on more 
than 2,000 projects. 



a Soil and water condition and trend observations along 
with monitoring effects of timber management, mineral develop- 
ments, Boundary Waters Canoe Areas, and suspected pollution 
problem sites where people physically use the water resource 
are underway at 2,000 locations. On the Los Padres National 
Forest in ~alifornia a survey was made of watershed conditions 
that caused mudflows to occur as a result of the Molera £ire in 
t5e Big Sur area. . 

Cooperative studies are continuing with State Fish and 
Game Departments to determine minimum flows necessary for fish 
culture in connection with Federal Power Commission relicensing 
of "run ui Lie iiver" power fzcilfties. 

On the Tongass National Forest in Alaska, timbered 
slopes over the critical angle of repose were delineated on 4.5 
million acres of land. Timber management procedures have  bee,^ 
updated to reflect special considerations for these fragile 
areas. 

( 2 )  Watershed restoration and improvement ($2,088,000, an 
incxease of $59,000) ; 

The pur2ose of this continuing program is the restora- 
tion and maintenance of surface disturbed areas to enhance th,2 
quality of the environment and restore productive capacity of 
reneuable resources. Projects include: 

(a) The South Fork Salmon River Project (Idaho) where 
Sedimentation has severely damaged anadromous and resident 
fisheries of regional and possibly national importance. 

(b) The Palzo tract praject (Illinois) where chemicals 
and sediment from old surface coal minig operations have 
seriously degraded water quality and caused the United States 
to be cited in court by State water quality authorities. 

(c) South Fork Holston River and New River Watershed 
(Virginia) where sedimentation from old manganese mining opera- 
tions affect stock water, wilGlife and resident fisheries. 

Restoring the hydrologic functioning of rural lands 
damaged beyond the point of natural recovery is essential to 
protecting the beauty and quality of the rural envir9nment. 
This is a continuing program to: 

(a) Meet soil stability and water quality requirements. 

(b) Encourage the orderly development of watershed 
resources. 



(c) Repair degraded watersheds. 

(d) Provide continuing maintenance to projects com- 
pleted to keep them effective. 

The funds will be use? to provide opportunities for 
utilizing the skills, and to furnish jobs and timely income for 
local people in rural areas of low income and critical under 
employment. Illustrative of some of the specific activities 
are : 

(a) Emergency treatment and maintenance for the highest 
priority areas in the 184,000 acres ot National Forest System 
lands burned annually by wildfires. 

(b) Being responsive to treatment and maintenance needs 
on thousands of miles of abandoned "orphan1* roads and trails 
that are great contributors of sediment and uncontrolled run~ff, 
causing local problems of flooding and the resultant inability 
of water supply to serve agriculture, domestic, or recreational 
needs. 

(c) Maintenance and reiniorcement on the high-est 
priority areas of eroding and gullied land treatments installed 
during the last 5 years. 

(d) Removal of debris in stream channels above reser- 
voirs and in anadromous fish streams. 

Improvements of the water resource by scientific manage- 
ment helps individuals and communities in rural areas improve 
their quality of life, and is an integral part of multiple use 
management. 

In response to public demands, the water resource im- 
provement activity for fiscal year 1975. will consist primarily 
of: 

(a) Application of special treatments to capitilize 
on opportunities to improve water yield through regular on- 
going activities such as timber harvesting, range revegetation, 
timber stand improvement, and fire control in water short areas. 

(b) Maintenance of existing water resource improvement 
projects to insure continuing effectiveness of work done to 
date. 



(c) Continuation of programs under cooperative 
agreement with Anaconda Company in Montana and with the Salt 
River Valley Users Association in Arizona. 

Example of Recent Accomplishments: 

Rehabilitation of damaged areas is progressing in all 
parts of the country, but much work still needs to be done. 
A computer program--CHAGCOM--has been developed to facilitate 
the design of gully stabilization structures. 

Rehabilitation work is coordinated with other resource 
and service divisions to accomplish an integrated program of 
management under multiple use. 

In fiscal year 1973, Forest Service crews treated and 
stabilized: 

Acres of sheet eroded and deteriorated areas .......,.. 36,000 
Miles of streambanks and shorelines....,....,.,,...... 350 

Treatments to aid in restoring favorable watershed con- 
ditions on lands damaged by wildfire continued. Emergency 
measures (initial treatment on new burns ald maintenance on 
older burns) were applied to 27 fires on 52,000 acres that 
required onsite protection and posed threats to life, property, 
public health, 

(3) Wild and scenic rivers studies ($758,000, an increase 
of $25,000) 

The purpose of this activity is to carry out comprehen- 
sive studies of rivers designated as potential additions to 
the National Wild and Scenic Rivers System. The Wild and 
Scenic Rivers Act (PL 90-542) named 27 rivers as potential 
additions to the national system. The Forest Service is the 
lead agency for the Department of Agriculture's river study 
work on nine of the 27 rivers, These nine are: Chattooga 
River in North Carolina, South Carolina, and Georgia; Flathead 
River, Montana; Illinois River in Oregon; Pere Marquette River 
in Michigan; Moyle, Priest, St. Joe and Salmon (main stein) 
Rivers in Idaho; and the Skagit River in Washington. 

The program effort during fiscal year 1975 will essen- 
tially complete work on the St. Joe, Skagit, Salmon, Flathead 
and Pere Marquette Rivers, while making substantial progress on 
the remainder. All studies are cooperative efforts with States, 
Federal agencies, and other interested groups and individuals 
and they provide for employment of local people to collect 
resource data and data on resource use and capability. 



Examples of Recent Accomplishments: 

The Department's report and recommendations on the 
Chattooga River were transmitted to the President and the 
Congress for their consideration. Also, the Flathead River 
proposal has been sent to all concerned Federal departments and 
agencies and to the Governor of Montana for review and comment. 
The river study report and draft environmental statement for the 
Pere Marquette River are in the process of being prepared. 

(4 )  Environmental analysis and construction liaison with water 
resource development agencies ($2,645,000, and increase of 
$104,000) 

Environmental analyses delineate the effects, define 
necessary mitigating measures, and identify enhancement cppor- 
tunities relative to proposed water resource development asso- 
ciated with National Forests and National Grasslands. Reports 
resulting from such analyses doculnent measures which are 
essential to the attainment of National Forest multiple use 
objectives and identify how National Forest management can 
contribute to project purposes to optimize their economic and 
social contribution to rural America. To be effective. the 
analysis and report must be concurrent with the constr;ction 
agency's preliminary planning to permit their findings to be 
incorporated in the licensing or authorizing document. 

Liaison with the construction agency during the con- 
struction period is necessary to facilitate coordination be- 
tween the construction agency and the Forest Service. Protec- 
tion of the land and resources, minimizing interference with 
regular protection and management activities, and facilitating 
construction agency operations are direct economic dividends 
derived from this program. 

Experience has shown that without adequate analysis 
and liaison effort such as is provided by this activity, 
natural resources often suffer from enormous waste and misuse, 
and the project works fail to make their maximum contribution. 
Natural beauty and high quality water are among those resources 
most susceptible to loss. The rising value of forest resources 
and constant increase in demands against the declining resource 
base requires increased perception, scientific input and tho- 
roughness in making environmental analyses and preparing reports. 

Examples of recent accomplishments include environmental 
analyses and reports for Bath County Pumped Storage Project, 
Parr Shoals, Skidmore Fork Flood Control Project, and the 



Central btah Project. In addition, construction liaison was 
car r ied  out on SUC~A major developments as the California Water 
Plan and the ongoing elements of the Central Utah Project, 

(5) S ~ i l  stabilization and cover improvement ($824,000, a 
decrease ~f $757,000) : 

-.'he treatment of lands tributary to water resource 
deveLos7.2nt projects to reduce sediment yield or to modify the 
pattern of runoff lengthens the life and increases the utility 
of Lhc: water control structures. This work is done on National 
Forest System Lands tributary to the project, only where hydro- 
logic analysis and other elements of the environmental analysis 
determine that such work is ueedeii and that bellefits to the 
project :Jurpose are clearly established. 

Treat-mcr : programs include the following: 

(a) Modifying the vegetation to decrease erosion, to 
reduce flood peaks, and to increase the annual quantity and 
inprove the timing of water yielded from the tributary lands. 

(b) Clearing reservoir areas, where not done as part of 
construc:tion, and keeping the reservoir free of debris to make 
t h e  area safe for public use and to maintain scenic beauty. 

( c )  Land treatment measures such as contour terracing, 
gully i ~ l u g s ,  headwaters debris and flow retarding structures, 
and st:esmbank and shoreline stabilization measures. 

Essential !md treatment and related measures are 
planned at small ..atershed projects authorized by PL-566 and 
PL-534, and at other major reservoir projects. Treatment 
measures will include soil stabilization and vegetation manage- 
ment to inprove water quality and quantity. Also, in order to 
provide for public safety and user enjoyment of reservoir 
areas, debris and s t m p  removal will be accomplished on about 
10,000 acres. 

Rscent accca-plishments included the appliation of land 
treatment measures at Dry Creek, Cottonwood Creek, and Carpin- 
teria PL-566 pro-zcts. Stumps were removed at some reservoirs 
conprising the iakima Project and reservoir sweeping was done 
at major re;zrvoirs where the Forest Service has management 
responsibi, ities. 



Forest Protection & Utilization Budget: Category - 
Forest Research: Subcatagory - Forest Watershed 

Management Research 

Examples of Recent Accomplishments: 

Surface mining may cause chemical pollution of streams in areas 
where acid is no problem. A four-year study of the chemical 
quality of water in watersheds in Kentucky showed that some 
rocks when exposed to weathering and erosion following mininq 
caused water pollution. Increased concentrations of sulfate, 
calcium, and magnesium were noted in water sample taken from 
recently mined watersheds, ~nforrnation on the amounts and 
kinds of chemicals added to streams will be useful for develop- 
ing methods to control chemical pollution of streams. 

Construction h Land Use Budget 

Special project, Reconstruct the Prairie Portage Dam on Sucker 
Lake within the Boundary Waters Canoe Area and on the border 
between Minnesota (near Ely) and Ontario, Canada, at a cost of 
$204,000. The Office of Canaiian Affairs, the State Department, 
Corps of Engineers and the International Joint Committee all 
are adamant in their desire to see the Forest Service reconstruct 
this badly deteriorated dam. Over the years it has become a 
very serious threat to downstream residents. 

Examples of Recent Accomplishments: 

The following units were constructed or construction contracts 
awarded in fiscal year 1973: 

Units - NO. - 
Dwellings and barracks............. 3 
Fire lookouts...................... 1 
Offices............................ 1 
Service and storage building....... 1 
Purchase administrative site....... 1 
Water and sanitation systems.......14 
Communication systems upgraded 
and modernized.................... 6 



(2) Research construction (No funds are requested, an appro- 
priation decrease of $5,058,000.) 

(3) Pollution abatement ($16,733,000, an appropriation decrease 
of $1,005,000. On the basis of program level, there will be a 
decrease of $19,625,723 from the 1974 level of $36,358,723. 

The decrease is due to the systematic funding and/or 
completion of those projects in both water and air pollution 
abatement which have been identified as being required for com- 
pliance with Executive Order 11507. 

The funds will be used to finalize compliance with the 
Executive Order and to initiate action on compliance with the 
Federal Water Pollution Control Act Amendments of 1972 (PL 92- 
500). 

These programs are vitally needed to protect and main- 
tain the resources and environment of the National Forests. 
They will : 

(a) Help prevent a general degradation of the National 
Forests, 

(b) Insure a continued flow of high quality water for 
domestic and irrigation use. 

(c) Help realize the 1985 National goal of elimination 
of the discharge of pollutants into navigable waters of the 
United States. 

Water pollution abatement ($16,733,000, a program level decrease 
of $8,830,723 from the 1974 level of $25,563, 723.) 

An amount of $5,834,000 will be used for the construction 
of the following five water pollution abatement projects iden- 
tified under EO 11507 and previously deferred until fiscal 
year 1975 in order to cooperate with local communities: 

SC.'tC ..---- P r ~ k c t  :!:re I'ro;,-rt 30. 2sti.-arc2 Cost 

X3nt. nz Sr~!.!gr La!'.* .................. 1759 $293,000 
Ariroca Oa!c Crce'c Cznpon ............. 56 1.537 ,C33 
',sli*omfn Bars  U t e  .................... S t  2 3f.O ,CW 
Catlt+r-tcr Plnccrcst S-Ct .;.... ....... 1021 OKZ,CCO 
CaltEorn~r Y.:sr;mrh Lakn ................. 1613. 1621 l.lla.10~ - .  
C a l i  ? o m i n  En-ir-crf r- rc'ntcd coat* of  

of & n : r ~ i t  a&rntarration and 
$?;ifGt2'$&52:d 9: ~X~:'Lf$drl )rat. eso .FijO 
Total ..................................... b,t3:,a00 



An amount of $9,899,000 will be used to initiate 
action on compliance with PL 92-500, and related State and 
Federal standards promulgated by that Act. Such action will 
include investigation of both point and non-point discharges, 
including establishment of monitoring and surveillance systems 
and correct:.ve action on 53 identified deficient National 
Forest administrative sites and approximately 17 recreation 
sites. W k r e  corrective action on previously unidentified 
sites is found to be necessary, funds will be used for tho- 
rough ana'ysis and preliminary design. 

(2) pol?t disc\-rge r.oaitorln2, evzlu.~tLan, a d  desi~rr ..... $3,16l,OC13 
(b) Sen-p?ir.t -onicoct>g,  eval~~,;t!nn, and drsign ........... 3,0'~7,0CO .................. (c) C?rrect d r f l c i e n t  s r l ~ i a l s t r s t l v e  s i t e  2.535 .C30 ..................... (3) Correct def ic ient  reeteatiott sf:et 1.196,OCO 

T o t a l  ................................................. 9,099,500 

Pollution abatement and prevention requirements pre- 
viously aimed largely et point source discharges have been 
broadened by law to include non-point or dispersed sources. 
The proposed program would provide for the surveillance of 
development and use activities on National Forest System lands. 
Activities or uses which have the potential for environmental 
pollution include such things as construction, mining, re- 
creation, grazing, and those activities associated with timber 
management. 

The information obtained through surveillance is used to: 

(a) Zelp identify pollution sources, 

(b) Provide the facts needed for determining: 

(1) Uses for which the water is suited, 

(2) When quality of water has dropped below 
standards for pazticular uses, 

(3) Practical water quality goals. 

(4) The effectiveness of current management 
practices in meeting water quality goals. 

(5) Design criteria for future management action 
to meet established water quality goals. 

REPRoDUmKITY OF THE 0RIGIEJA.L PAGE IS POOR 



DEPARTMENT OF DEFENSE: - 
CORPS OF ENGINEERS--CIVIL 

The Civil Works program of the Corps of Engineers 
consists of a number of related activities for the control and 
development for beneficial use of water resources in the 
United States, Puerto Rico, and the Virgin Islands. 

The requested appropriation is $1,620 million, which is 
$45 million less than the 1974 appropriation, and $332 million 
less than the appropriation for 1973. 

The Army's civil Works Program, a responsibility of the 
Corps of Engineers under the direction and supervision of the 
Secretary of the Army, dates back to 1824 and is the Nation's 
major Federal water resources development activity and involves 
engineering works such as major dams, reservoirs, levees, 
harbors, waterways, locks, and many other types of structures. 
These works provide flood protection for cities and major river 
valleys, reduce the cost of transportation, supply water for 
municipal and industrial use, generate hydroelectric power, 
provide recreational opportunities for vast numbers of people, 
regulate the rivers for many purposes including the improve- 
ment of water quality and the enhancement of fish and wildlife, 
protect the shores of the oceans and lakes, and provide still 
other types of benefits. In addition, through the Civil Works 
Program the Federal Government protects the navigable waters 
of the United States under legislation empowering the Secretary 
of the Army to prohibit activities which would reduce the value 
of such waters to the Nation. 

Surveys : 

Navigation and flood control studies are made t~ deter- 
mine the need and economic justification for proposed water and 
related and resource developments. Beach erosion control 
studies are undertaken to determine the need for shore protec- 
tion and remedial measures at specific localities. ~unds are 
provided in 1975 to continue 181 studies. Three new studies 
will be undertaken, placing major emphasis on the solution of 
urgent urban area water problems. 

Comprehensive river basin studies provide for broad 
consideration of water and related land resource needs of river 



bas ins .  They a r e  coord ina ted  wi th  t h e  r e l a t e d  r i v e r  b a s i n  
p lanning e f f o r t s  of  t h e  Departments o f  t h e  I n t e r i o r  and Ayri-  
c u l t u r e  and o t h e r  concerned agencies .  

Work w i l l  be cont inued i n  1975 on t h e  fo l lowing compre- 
hens ive  b a s i n  s t u d i e s :  

1. Hawaii framework 5. P a c i f i c  Northwest River  
Bas ins  Idaho, Mont., Oreg., 

2. Long I s l a n d  Sound and Wash. 
Region, Conn. and 
N.Y. 6. P l a t t e  River  Basin,  Nebr. 

3. Maumee River  Basin,  7. Sou theas te rn  N e w  England 
Ohio, Ind.,  and Mich. Region, Mass., Conn., and 

R. I. 
4. Minneapolis-St. Paul  

Metro Area, Minn. 

I n  a d d i t i o n ,  funds are provided f o r  p r e p a r a t i o n  of  
a u t h o r i z a t i o n  r e p o r t s  on the fol lowing:  

1. R i g  Muddy River  5. Susquehanna River Basin,  
Basin,  Ill .  N.Y., Pa., and Md. 

2. Connect icut  River  6. Wabash River  Bas in ,  Ind., 
Basin, Conn., Mass., and Ill. 
N.H., and V t .  

7. Wil lamet te  River  Basin,  
3. Kanawha River  Gasin,  Oreg . 

W.Va., Va., and N.C. 

4. Puget Sound Region, 
Wash. 

S p e c i a l  s t u d i e s  a r e  made t o  r e s o l v e  unique  o r  e s p e c i a l l y  
complex water  r e s o u r c e s  problems. Funds a r e  r eques ted  t o  con- 
t i n u e  s i x  s p e c i a l  s t u d i e s .  

Funds are provided t o  r e s t u d y  one a u t h o r i z e d  p r o j e c t  
now c a r r i e d  i n  a d e f e r r e d  ca tegory .  



Program and Financing (in thousands of dollars) 
- - --. - - 

1der.tIfiention code 08-10-3121-0-1-401 1073 actual 1074 cat. 1875 clt .  

Program by activities: 
Di.reet program: 

I. Surv4.r: 
(a) Navigation, flood contral. a d  

beach erosion studies-. ... 
(b) &aprehenaive basin rtudiu 
(c) Special studies: 

(1) Chesapeake Bay study 
(2) &!dimtion rtudiu 

w ~ t h  other agencies- 
(3) take Erie wartewater 

management. - . -. . 
(4) Northeastern United 

S ta ta  water study. 
(5) Texas coast hurricane 

study-.. - - . -- -. -. - 
(6) Water levels of the 

Great Laku.- .-.. 
(7) Studiu not budgetd 

in I975 ----------- 
(d) Rniew of Authorized Pro- 

ject, 
(1) Restudies of deferred 

project, ........... 
(2) Rcview of Comp!etcd 

projects. .-. . - - . . -. 
(e) Inventory of dams. .--..-.. 

2. Collection and study of buic data: 
(a) Stream gaging ............. 
(b) Precipitation studies ........ 
(c) Fish and wildlife studies. --. 
(d) International water studies-. 
(e) Flood p l i n  ma~agunent 

servtces- ................ 
(f) Hydrologic studiu --.-- - - - --  
(a) Scientific and technical infor- 

mation centcra ........... 
3. Reseuch and development ........ 
4. Undistrib~td reduction bared on 

anticipated delays w d  ravings in 
the regular survey program ...... 

Total direct program ......... 
Reimbursable program.. .............. 

..... Total program costs. funded.. 
Change in related resources (undelivned 

orders and advancs*! ,.-.-.-..------ 
10 Total obligations. ............... 



Funds a l s o  are provided,  i n  acsordance wi th  t h e  Flood 
Contro l  Act of  1970, t o  review t h e  o p e r a t i o n  f completed pro- 
jects cons t ruc ted  by t h e  Corps o f  Engineers  wien found a d v i s a b l e  
due t o  s i g n i f i c a n t l y  changed p h y s i c a l  o r  ecorlomic c o n d i t i o n s  and 
recommendations a r e  made to  Congress f o r  d e s i r a b l e  modi f i ca t ions .  

Surveys are made i n  c o o r d i n a t i o n  w i t h  Federa l ,  S t a t e ,  
and l o c a l  agenc ies  and i n t e r e s t s .  They g i v e  a p p r o p r i a t e  cons i -  
d e r a t i o n  t o  p r e s e n t  and f u t u r e  requi rements  f o r  a l l  b e n e f i c i a l  
uses  of  wa te r  and r e l a t e d  l and  r e s o u r c e s ,  i n c l u d i n g  n a v i g a t i o n ,  
f l o o d  c o n t r o l ,  wa te r  supply ,  i r r i g a t i o n ,  water  q u a l i t y  c o n t o l ,  
power, r e c r e a t i o n ,  and f i s h  and w i l d l i f e  conse rva t ion .  

C o l l e c t i o n  and s t u d y  of  b a s i c  da ta :  

Funds are t r a n s f e r r e d  t o  t h e  Geologica l  Survey f o r  
t h e  Geologica l  Survey f o r  i n s t a l l a t i o n ,  o p e r a t i o n ,  and mainte- 
nance of s t r eam gaging s t a t i o n s ;  t o  t h e  Na t iona l  Wcather 
S e r v i c e  for hydrometeorological  s t u d i e s ;  and t o  t h e  Bureau 
of S p o r t  F i s h e r i e s  and W i l d l i f e  f o r  p r e a u t h o r i z a t i o n  s t u d i e s  
of t h e  e f f e c t s  of  porposed p r o j e c t s  upon f i s h  and wi ld l i f e .  
The Corps o f  Engineers  p a r t i c i p a t e s  on a number of eng inee r ing  
and c o n t r o l  boards t h a t  s tudy  and c o n t r o l  i n t e r n a t i o n a l  s t reams 
mutual ly  a f f e c t i n g  t h e  United S t a t e s  and Canada. Informat ion  
about  t h e  f lood  hazard ,  adv ice ,  and a s s i s t a n c e  are f u r n i s h e d  
t o  t h e  S t a t e s  t o  o t h e r  F e d e r a l  agenc ies  f o r  guidance i n  t h e  
management of f l o o d  p l a i n  areas t o  a s s u r e  t h e  best and s a f e s t  
use  of such a r e a s .  General  hydro log ic  and r e l a t e d  s t u d i e s  are 
a r e  made t o  assist i n  op t imiz ing  t h e  d e s i g n ,  c o n s t r u c t i o n ,  
and o p e r a t i o n  of p r o j e c t s .  S c i e n t i f i c  and t e c h n i c a l  informa- 
t i o n  c e n t e r s  p repare  and d i s t r i b u t e  l i t e r a t u r e  t o  s c i e n t i s t s  
and eng inee rs  t o  improve t h e i r  knowledge o f  new developments 
i n  t h e i r  f i e l d s .  

Research and development: 

These s t u d i e s  are conducted t o  improve procedures  f o r  
ana lyz ing  eng inee r ing  d a t a ;  t o  improve procedures  used i n  f o r -  
mulat ing p l a n s  f o r  water r e s o u r c e s  development and management; 
t o  r e f i n e  d e s i g n  techniques ;  and t o  develop better m a t e r i a l s  
and p r a c t i c e s  for t h e  c o n s t r u c t i o n ,  o p e r a t i o n  and maintenance 
of  water  r e s o u r c e s  f a c i l i t i e s .  The c u r r e n t  program of s t u d i e s  
comprises i r v e s t i g a t i o n s  i n  t h e  a r e a s  of  : M a t e r i a l s ,  p r i m a r i l y  
soi ls ,  rock,  c o n c r e t e ,  and m a t e r i a l  i n t e r a c t i o n s ;  c o a s t a l  engi-  
neerin(-i, i n c l u d i n g  wave mechanics, c o a s t a l  p rocesses ,  c o a s t a l  



Program and Fina~ind  (in thowands of dollm) 

Idsntification crtdc 08-10-3123-0-1-401 1973 actual 
--. . ---- 

Program by activiticr: 
Direct progrun: 

I. Navigation prajectr: 
(a) Channels and harbors.. .... 163.016 
(b) L;Ls and dams.. ......... @,7tll 

2. Fld control projects: 
................. in) Rerervoirr 49.001 

(bj Channel improvnmntr, in- 
spectiom, m d  miwellme- 
our maintenace ......... 3.514 

3. hlultip!r-purpore projects, including 
power. ....................... 84 538 - 

Total operation and maintc- 
........ nance of projects 358.797 ......... 4. Protection of navigation. 21.917 

loo. m 

........... Total direct program 380,714 
........... Reimbursable program ..... 8,379 

Total pro am costs, funded. ...... 389,093 
Chrn c in rcccted resources (undeliv- A orders. advancer. stores md 

equipment). ....................... 29.946 

................. 10 Total obligationr 419.039 

construction, and inlets and estuaries; flood control and navi- 
gation, including harbors, waterways, locks and dams, improve- 
ment of operation and maintenance techniques and hydrologic 
engineering; environmental quality, including environmental 
impact and water quality; and planning methodology, including 
advance planning and planning alternatives. 

Navigation projects: 

In 1975, operation and maintenance will be carried out 
on 258 channel and harbor projects and 33 lock, dam, and canal 
projects . 
Flood control projects: 

In 1975, 216 flood control reservoirs and 18 local 
protection projects will be operated and maintained. Others 
will be inspected for adequacy of maintenance by local interests. 



Program and Rnrncinr (in thooaands d dollars) 

Idslrtificntion code 08 -10-3125-0-1-401 
-----.-- 

Ptognm by attivitirc: 
Direct program: 

Emergency flood controi a d  shore pro- 
tection (program costs, funded) .... 

Reimburublc program.. .............. 
..... Total program cocte. funded.. 

h g e  in selected ruourcer (undrlivered 
orders and advances). .............. 

10 Total obligations.. ............... 

1073 nctu31 1974 ert. 
--- 

Multiple purpose -- projects, including power: 

By the end of 1975, it is estimated that 65 multiple- 
purpose projects will be operated and mai~tained with a sche- 
duled capacity of 13,556,924 kilowatts. 

Protection of navisation: 

Under laws for the protection and preservation of 
navigable waters, regulations are established and permits 
granted for activities and structures affecting navigable waters. 

Object Classification (in thousands of dolian) 
-- ----A. --- 

Identilieation code 08-10-3124-@-1-401 1973 acttlal 1974 est. 1875 cot. 
--------.-- 

I 
.- I 

Direct obligations: 1 
Pemnnd compcrwtwn: 

I I. I Permanentpit?-. . - - .-- .-. -. . 23,684 27.045 
11.3 Positions o er tbm permanent.. -. 274 347 
11.5 Othv permnnel com tion.. .... 104 68 112 
11.7 pay to c o r n n ~ i s ; i n ~ e n .  - 1.268 1.362 1.3% / -- -- - i 

Total penonnei comvcnsation.. .. 25,330 28,822 29,892 1 
Pemonnel benefits: 

12.1 Civdun ......................... 
12.2 Military. ...................... 
13.0 h e f i b  for former permnnel.. ...... 
21.0 Travel and transportation of perrons.. 
22.0 Tnnaportrtion of thing8 ............. 
23.0 Rent, communiutio~, r d  utilities.. . 
24.0 Printing and reproductio~l- ...... .... 
25.0 Other servica.. .................... 
26.0 Supplies and materials.. ......... ... 
31.0 Equipment.. ...................... --- --- I- 

.......... Total direct obligations 31.974 35.208 39.1M) / 
-7 -ZL- PA=! 

ReimburuMe obligationr: I 
25.0 Other rcrvicu. 8 10 10 ..................... - --- -. 

............. 99.0 Total obliptiona.. 31,982 35,218 39, '10 
i --- 

REPRODUCIBn,m nv -I- 

ORIGBJAL Y ~ C L  t . .  , , .. L. 



This activity involves flood emergency preparation, 
flood fighting, and rescue operations, and repair of flood 
control and Federal hurricane or shore protection works. The 
request is for the replenishment of this fund. 

Executive direction and management: 

The Office, Chief of Engineers, and 10 division offices 
supervise work decentralized in 36 district offices. 

River and Harbor Board: 

The Board rc.-~iews reports on proposed projects and makes 
advissry recom.endations to the Chief of Engineers. 

Coastal Engineering Research Center: 

The Center plans and conducts research in the field of 
coastal engineering, develops standards, and reviews technical 
reports. 

Commercial statistics: 

Data on waterborne commerce are collected, compiled, and 
published. 

Special investigations: 

Investigations cre made and reports prepared pursuant to 
congressional and other special requests for information on the 
civil works program. 

Flood Control, Mississippi River and ~ributaries 

The Corps of Engineers--Civil is responsible for the 
flood control program for the lower Mississippi Valley from 
Cape Girardeau, Mo., to the Gulf of Mexica, including the main 
alluvial stream, the basins of the St. FrancLs and White, lower 
Arkansas, Yazoo, Texsas, and Atchafalaya Rivers, and Bayou La 
Fourche, and the alluvial lands axound Lake Pontchartrain. The 
adopted plan calls for raising and strengthening about 1,600 
nyes of existing levees along the main river, for enlarging 
or con~tructing some 1,700 miles of levees on tributaries and in 



side basins, for channel improvement by bank stabilization from 
Head of Passes, La., to Cairo, Ill., and by dredging a navi- 
gation channel 12 feet deep and 300 feet wide from Baton Rouge, 
La., to Cairo, Ill., and for five flood detention reservoirs 
on minor tributaries. 

General investigations: 

Eleven studies will be continued, of which four will be 
completed with 1975 funds. Basic data subsequently used in 
planning and designing projects are collected. 

Advance engineering and design: 

Funds are requested to continue planning on two 
features. 

Construction: 

The total cost of flood control and related improve- 
ments in the lower Mississippi River and its alluvial valley 
is estimated at $4,597 million, of which $1,933 million has 
been appropriated through 1974. The funds requested will 
be applied to continuation of 12 features. 

Maintenance: 

Provision is made for operation and maintenance of 
major features of the project. 

APPROPRIATION TITLE: General Investigations, FY 1975 

Collection and study of basic data: 

Stream Gaging (U.S. Geological Survey) 

Scope--This program is part of the 18,000 surface-water 
cjaging stations operated by the U.S. Geological Survey through- 
out the United States. The Corps of Engineers cooperates with 
the Geological Survey in this effort and contributes funds 
for the operation and maintenance for all or a part of the 
cost of some 2,500 stations which are of special importance to 
the civil works mission. This cc-perative progzam is a conti- 
nuing program which was established about 1940 through co- 
operative arrangements between the Corps and the U.S. Geolo- 
gical Survey in order that pertinent stream flow data would 



be available to meet special needs in connection with the 
Corps' water responsibilities. The program provides essential 
data for use by the Corps, as well as other Federal and State 
agencies, and individuals interested in water resources. 

Summarized financial data: 

EatF=~:zd 5-Ycar (1Y i975-79) Pro?r= Cwc 
?ppmprlarL.a P.epue:ted for F? 1925 
brlsctl t o  C9cpie:e >Year Pr0g:aa 
A??rc.?rLntLor for F? 1374 
1v.rcnse cf t? 197: over ZT 1976 
A v e r y c  h-.-.wl Allccation for L ~ s t  5 Years (197C-19%) 

ii Co'ps oE E:~zln-crs cs:!-%re - 

Justification: 

The Corps of Engineers makes extensive use of stream- 
flow records in the planning, design, construction, an3 
operation of water resources projects. The basic network of 
stream gaging stations operated by the Geological Survey under 
its normal functions is inadequate to meet all the special 
needs in connection with the Corps water resource development 
responsibilities. Accordingly, a cooperative program was 
established under which funds are transferred to the Survey to 
partially cover the cost of operating specific stations. 
Participation in the cooperative program generally meets the 
Corps requirements more satisfactorily or econornically than 
would be possible through independent action. In the optimum 
development of water resources, it is essential that continu- 
ous records of streamflow be maintained at specific sites over 
a long period of years in order to provide a measure of water 
resources available for various uses. The value of these 
streamflow reccrds is to a large degree dependent upon uninter- 
rupted station operation over a period of years during which a 
wide range of discharge events, including both flood and drought, 
may have been observed. This budget item covers only the non- 
project portion of the cooperative program. To continue the 
operation of stations of special interest to the Corps, an 
estimated total of $5,105,700 would be required by the Geolo- 
gical Survey during FY 1975, exclusive of funds received from 
other cooperative sources. This gross cost will be financed 
from three sources as follows: (1) $471,900 appropriated 
directly to the Survey for use in operating statiox.; required 
by the Corps; (2) $415,000 under this budget item for transfer 
to the Survey; and (3) $4,218,800 from Corps funds budgeted 
elsewhere for authorized projects and studies. The basic pro- 
gram will remain at essentially the same level as in FY 1974. 



Accomplishments: 

A continuity of discharge records has been maintained 
for a number of streamflow stations of primary interest to the 
Corps. Records of these stations, supported by transfer of 
funds, are published in a regular series of reports by the 
Geological Survey and provide valuable information for use by 
the Corps as well as other Federal agencies and the general 
public- 

Fiscal year 1974: 

The budget item request for $415,000 in FY 1975 is an 
increase of $15,000 over FY 1974, This increase is required 
to maintain the non-project portion of the prcgram at about 
the same level as in prior years and is a direct result of 
general increased costs of personnel services, supplies, and 
materials. 

Coordination: -. 

This program is fully coordinated with the U.S. 
Geological Survey, Costs for conducting the work are compiled 
by representatives of the Survey and form t!!e basis for the 
transfer of funds to that agency. 

System which is already functioning to monitor streamflow 
at certain points. Potential for this to be done by ERTS or 
for more data to be made availbable. 

Flood Plain Management Services 

Scope--This Corps of Engineers Program stems form Section 
206 of the 1960 Flood Control Act (PL 86-6<S), as amended, which 
authorizes the Secretary of the Army to compile and disseminate 
data on floods and flood damage potentials and to provide gui- 
dance in their use in flood related planning to Federal, State 
and local agencies. This information and guidance promotes 
planning and implementing actions which lead to wise use of 
flood plains. 



Summarized F inanc ia l  Data: 

Appsprl .  ;ton for 19?L 
Inctcas? o: n 1975 o w r  M 197s 
k.-:z50 h-sr--1 Allocacian for lasr  S ' l a c s  (tY L9iO-?h) 

J u s t i f i c a t i o n :  - 
Flood P l a i n  Y4anagement Serv ices  Program a c t i v i t i e s  include:  

(a) Flood P la in  ~ n f o m a t i o n  (FPI) Reports,  Ccaphic and 
narr3.tivz d e s c r i p t i o n s  o f  t h e  f lood  hazard needed for land  
use planning are prepared a t  t h e  r eques t  of  S t a t e  and local 
aqr-ncics. Exis t ing  d a t a  a r e  used, k - ~ t  o f t e n  a d d i t i o n a l  wy- 
sical survey and hydrologic s t u d i e s  a r e  required.  Only a 
f r a c t i o n  of  t h e  mere than  7500 communities w i t h  f lood problems 
o r  emerging problems have adequate f lood hazard in forna t ion .  

(b)  Technical Serv ices  and Guidance. Responses are made 
t o  Federal  and non-Federal r eques t s  f o r  f l o a d  hazard informa- 
t i o n  f o r  sites o r  s h o r t  reaches  o f  stream or coast f o r  follow- 
up t echn ica l  a s s i s t a n c e  t o  c o r n u n i t i e s  having completed FPI 
and r e l a t e d  r epo r t s .  

(c) Guides, Pamphlets, and Supporting S tud ies ,  Guides, 
pamphlets, and r e s u l t s  of support ing s t u d i e s  are widely d i sse -  
minated t o  convey t h e  na tu re  of f lood  hazards and to  f o s t e r  
needed publ ic  understanding of  t h e  op t ions  f o r  dea l ing  with 
them. 

Accomplishments 

Flood P l a i n  Information Reports: 

Through FT 1973, 870 FPI Reports  had been completed 
on hazards i n  about 2500 p laces  throughout t h e  na t ion  and 
another 125 w e r e  underway. I n  F Y  1974, 175 completions and 120 
i n i t i a t i o n s  are planned. Regulatory measures have been adopted 
o r  strengthened covering 750 r e p o r t  l o c a t i o n s  and s t u d i e s  are 
underway f o r  780. Nearly a l l  completed r e p o r t s  have been used 
f o r  some aspec t  of l o c a l  planning. 
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I l l u s t r a t i n g  a l t e r n a t i v e  ways o f  coping with f lood  
damages w i l l  be  continued and a d d i t i o n a l  s u b j e c t s  covered f o r  
t h e  b e n e f i t  of t h e  growing number of concerned l o c a l ,  S t a t e ,  
and Federal  e n t i t i e s .  

Technical Serv ices  and Guidance: 

Responses t o  reques t s  f o r  f lood hazard information on 
sites and s h o r t  reaches  of  r i v e r s  and c o a s t s  numbered over  
9,600 dur ing  1973--a l a r g e  sha re  prompted by EO 11296. Among 
t h e  responses are 175 Spec ia l  Flood Hazard Information Reports 
on onger reaches i n  230 places.  Regulatory measures h ~ v e  been 
adopted o r  strengthened covering 75 r e p o r t  l oca t ions  and s t u d i e s  
are underway f o r  90. Requests f o r  information are expected t o  
cont inue t o  inc rease  s i g n i f i c a n t l y  i n  FY 1974 and f u r t h e r  ex- 
pand i n  FY 1975. A s  follow-up t o  completed FPI and Spec i a l  
Reports, and thoses  from t h e  HUD f lood insurance program, 
D i s t r i c t  o f f i c e s  are responding t o  an increas ing  number of 
reques t s  f o r  a s s i s t ance .  

Guides, Pamphlets, and Supporting Studies:  

Provided support  f o r  (1) appropr ia te  po r t i ons  of  work 
on f lood  p l a i n  management economic model, (2)  t r a i n i n g  program 
i n  f lood  hydrology f o r  A/E personnel ,  (3) segment of movie on 
physical  model of  flood p l a i n ,  ( 4 )  test s t u d i e s  of  urban f lood  
hydrology, and (5) mlthematical model s tudy  t o  determine f lood 
l e v e l s  corresponding t o  var ious  land f i l l  e leva t ions .  

F i s c a l  Y e a r  1975 

Flood P l a i n  Information Reports: 

The amount w i l l  permit t h e  completion of about 190 FPI 
r epo r t s  dur ing FY 1975 and i n i t i a t i o n  of about 135 o the r s .  

Technical  Services  and Guidance: 

The a-nount is to  meet t h e  growing demand expected from 
Federal  and non-Federal agencies  f o r  t h e  follow-up t o  FPI 
r epo r t s ,  f o r  s p e c i a l  flood-hazard information,  and f o r  commu- 
n i t y  land use planning ass i s tance .  

Guides, Pamphlets and Supporting Studies :  



Hydrologic Studies: 

Scope--The scope of activities under this item is 
determined annually by field offices, based on current needs. 
This is a.continuing activity and includes the collection and 
study of basic data which provides a background of information 
and experience for tuture use in the optimum design, construc- 
tion, and operation of water control structures. Studies are 
comprehensive in nature, not properly chargeable to authorized 
projects. The program consists of four sub-item: Storm 
Studies, General Hydrologic Studies, Sedimentatjon Studies, 
and Stream Flow and Rainfall Data, 

Summarized Financial Data: 

&prap:La:im for FY 1976 
h i r e  i i c  of F1 1975 w e r  TY :574 
Averace ~ u 3 l  filocatloa for k s c  5 Year. (1970-1974) 

Justification: 

Storm Studies. The Storm Study Program of the Corps is 
a continuing investl'gation of major storms for the purpose of 
accumulating comprehensive data on the most important past and 
current storms. These data are required in the evaluation of 
flood producing potentialities of river *>asins as related to 
the accomplishment of the civil works mission of the Corps and 
constitute the major portion of the basic data used in probable 
maximum precipitation and other hydrometeorological determina- 
tions. Funds in the amount of $25,000 will be required in FY 
1975 to continue the program at approximately the same level 
as in recent years. 

General Hydrologic Studies. Studies under this sub-item 
include hydrologic analyses of rainfall-runoff relationships, 
snowmelt studies, flood forecasting, analyses of past floods, 
infiltration indices, unit hydrographs, development of flood 
hydrographs, and other studies of related hydrologic nature 
that are not clearly chargeable to authorized projects, Cri- 
teria developed in these background studies are required in 



determining economic justifications, capacity of flood control 
works, developed in these background studies are required eco- 
nomic justifications, capacity of flood control works, provi- 
sion for security against failure of projects during extreme 
flood emergencies, proper hydrologic design for optimum per- 
formance, economy of construction and proper operating proce- 
dures after completion of construction. Funds in the amount 
of $100,000 will be required to continue this sub-item at a 
level to insure proper and orderly progress. 

Sedimentation Studies. This program is a continuing 
effort in which funds are allocated to field offices for con- 
ducting non-project sedimentation studies and to finance the 
Corps share of an interagency sediment investigation program. 
The sedi~nent studies include the c3llection of suspended and 

. bed load data, data on degradation, aggradation and delta 
formations, investigations of sediment transport, characteris- 
tics of natural streams and laboratory studies. One of the 
major efforts under this sub-item is a cooperative interagency 
project for investigating methods for measuring and analyzing 
sediment loads in streams and for developing new sediment 
sampling equipment. The interagency project is conducted at 
the St. Anthony Falls Hydraulic Laboratory at the University 
of Minnesota and is spons~,zed by the Sedimentation Committee, 
Water Resources Council. Funds in the amount of $75,000 will 
be required to carry on sedimentation studies at the same level 
as FY 1974. 

Stream Flow and Rainfall Data. This is a continuing 
program for which funds are allocated for use in installation 
and operation of stream flow and rainfall gages of a non- 
project nature that are required by the Corps in addition to 
the stations in the cooperative programs conducted by the Geo- 
logical Survey and the National Weather Service for the Corps. 
These stations are operated independently by the Corps in con- 
nection with some special study or purpose. Due to the spew 
cial nature of the stations and to the limited time in which 
they are usually operated; inclusion in the cooperative program 
is not practicable. An amount of $50,000 is required by field 
offices to continue the establishment and operation of these 
special purpose gages at the same level as FY 1974. 



Accomplishments: 

Storm Studies. The storm study program was organized in 
1939 for the purpose of investigating major storms of record 
throughout the entire United States. The studies that appeared 
to produce critical rainfall values were assigned for complete 
analysis; others were deleted. Also, new major storms are 
added to the list as they occur. For example, the Hurricane 
Agnes generated storm and the Rapid City, S.D., storm of June 

---.. - 1972, have been added to the storm study assignment list. The 
program does require a continuing analysis of current storms of 
unusual proportions, and most Districts have a backlog of storms 
to study. Generally, first priority is given to preserving 
important storm data through reconnaissance surveys immediately 
following a major storm to collect and appraise unofficial data 
on quantity of rainfall measured by residents, which supplement 
the official data obtained from regular precipitation gages. 
The storm data are analyzed in a preliminary manner for 
immediate use in current work and the final storm study is 
completed as workload and funding permits. Sufficient progress 
was made on a substantial number of assigned storm studies 
during FY 1973 to permit effective use of the data in field 
offices. Similar accomplishments will be made in FY 1974. 

General Hydrologic Studies. The accomplishments 
achieved from studies conducted under this activity have re- 
sulted in general improvement in the development and quality 
of hydrologic criteria.Examples of some of the more important 
activities accomplished under this progarm are: determination 
of rainfall-runoff relationships; unit hydrograph investiga- 
tions, snow cover surveys; and participation in hydrologic 
engineering training programs. In addition to continuation of 
the general hydrologic studies mentioned above, continued 
emphasis will be given to the development of programs for the 
adaptation of computer techniques to hydrologic problems and 
to increased participation in selected hydrologic engineering 
training activities. 

Sedimentation Studies. A large portion of funds allotted 
to this sub-item is used to assist in financing the Corps 
share of the cooperative interagency sedimentation project at 
the St. Anthony Falls Hydraulic Laboratory. This project has 
been in operation since 1939. The balance of the sedimentation 
funds are allotted to Districts for use in the collection of 



suspended and bed-load data, data on degradation, aggradation 
and delta formation and investigation of sediment transport 
characteristics of natural streams to ascertain if any signi- 
ficant changes have taken place in the behavior of streams as 
sediment carriers. 

Stream Flow and Rainfall Data. Basic data obtained from 
stations in this program have provided information that normally 
would not have been available elsewhere for use in subsequent 
project reports or special studies. Station funded under this 
sub-item are generally established and operated several years 
prior to anticipated authorizations for project-type activities 
in order to provide a backgound of observed data on which to 
base the planning and design of proje2ts. 

Fiscal Year 1975 

The appropriation requested for FY 1975 is based on 
field requests and is required to continue the hydrologic 
studies program at a level to insure proper and orderly progress. 

Coordination 

The storm studies are prepared by Corps field offices 
and are reviewed by the National Weather Service in the 
preparation of probable maximum precipitation estimates for the 
Corps. The Interagency Sedimentation Project is conducted 
cooperatively, and jointly funded, by eight Federal agencies. 
Information concerning stream flow and rainfall data collec- 
tion by the Corps under this activity is made available to the 
Geological Survey and the National Wzathcr Service. 



DEPARTMENT OF THE INTERIOR 

GEOLOGICAL SURVEY 

The Geological Survey was established by the act of hrch 3, 1879 
(20 Stat. 394; 43 U..C. 31), which provided for the"c1assifica- 
tion of the public lands and the examination of the geological 
structure, mineral resources and products of the national domain." 
The act of September 5, 1962 (76 Stat. 427; 43 U.S.C. 31(b) ) , 
expanded this authorization to include such examinations outside 
the national domain. Topographic mapping and chemical and 
physical research were recognized as an essential part. of the 
investigations and studies authorized by the Organic Act, and 
specific provision was made for them by Congress in the act of 
October 2, 1888 (25 Stat. 505, 526). 

The broad objectives of the Geological Survey are to perform 
surveys, investigations, and research covering topography, 
geology, and the mineral and water resources of the lhited States; 
classify land as to mineral character and water and power 
resources; enforce departmental regulations applicable to 
oil, gas, and other mining leases, permits, licenses, develop- 
ment contracts , and gas storage contracts; and publish and 
disseminate data relative to the foregoing activities. 

6. Water resources investigations-- The continuing national 
program of water resources investigations during 1975 has the 
objective of seeing that the  ati ion's water resources are appraised 
and that the necessary water data to develop and manage them 
efficiently are available when needed. The program produces 
data and information relevant to the flow and sediment discharge 
of rivers, location and quantity of undergraound waters, chemi- 
cal quality and temperatures of waters, changes caused by nature 
and by man, availability and suitability of water supplies 
for present and future demands - all of which are essential to 
water planning, water management, energy development, and improve- 
ment of the enviror~ment, Included in the program is research 
needed to increase our understanding of fundamental principles 
of water occurrence, movement, and interaction with its environment, 
and also to increase the accuracy and usefulness of water data 
through improvements in technology. Increased funds in 1975 
are requested to strengthen and expand activites in the water qual- 
ity segment of the National Water Data System. 



--- 
1deotific.llon cola 10-264-1-469 1073 .clual LO74 cot. 1UlJ r.1. - 

Program by aclirili~a: 
Direct vrwram: 

I. Speiirl rrrwrce and mviron- ............ mental projects 3.565 4.232 f258 
2. Alaska pipeline rclaked ;nvcsti- 

ut ionr  .................. 1.214 905 347 
3. TCplraphic aurvrvr md NP- 

pulg.... ................. 
4. Ceclagic md mineral resource ...... wrvcys md mapping 
5. M i n d s  dkovery loan pr* 

tram ..................... 
6. Watn  rerourcn invntigatiw. 
7. Conservation of lands a d  

minerals. ................ 
6. Ccncrd administration -. 
9. Faeihtin ............ .. .... 

10. L r ~ h  r c w m  observation 
rystcms. ................. 

11. Rerwrcc and land invcrtip- 
tion-. ................... 

12. Land use data md arlyair.. 

.. Total direct program.. .. 
Reimbursable program: I 

3. T4p~r i~h i i  aurvcys ud map- 
ping. .................... 

4. Clologic a d  mineral resource ....... surveys m d  mapping 
6. Watrt r w r c c r  invntigatioru. 
7. Conservation of )and# d 

minerah.. ................ 
10. L r t h  resources obruvatian 

svrtems.. ................ 
hli~el lan& aavicu t o  other 

accounts ................. 

Total program costs, fund- 
ed. ................ .. 

Chanze in relectd rcsourcu (unde- 
l ivcrd ordcrc) .................. 



Justification 

k t u a l  Z r t i ~ t e  t r t i m s t e  
1972 1973 1974 

. - 
llrect appropriation ------- $ 1.666.60 d 3,753,000 $ 3 , ,  j,.000 

Z u k .  pipel ine ralatec -nverti$- 
rllonr! . 
Clrect eppropriat1o.a --------- 1,358,900 1.339.000 850,000 
U r c e l ~ ~ e o u e  Federal a g m c i r r  --- 62.000 - -- 

:-?rephie nurveym and upp ing :  
Direct appropriat ion -------- 34.~15,495 34.559.000 36.259.000 
Stat---, coufitiea, a d  munici- 

pr1iti.r ---------------- 3,2C'1,288 3D800,000 4.000,000 
~t8Cellanc0~. non-Federal mourcer 356,737 625.000 960,090 
CfIice of Tr r r i zor ie r  - - - - -  21,351 8,300 -- 
h t i o m l  Aeroneuticr and Space 

Moinir t rat lon --------- 137, 70- 306,600 275.000 
Krtiocal Science Foundation ----- 255,700 150,000 200,000 
~ o c r l l m t o u r '  Federal agencicr --- 215.639 ' 275,000 800,000 

Actual L a t i m t e   eat:^^^, 
1972 1973 1974 - 

Ccologic anJ ninera l  rccourcrr  
rurveya and rapping: 
Direct  appropriation ------- 33.265.456 39,965,060 4 2 ~ 7 9 5 , ~ 0  
States .  cau?lcies, ma cnunici- 

pelities --------------- 1,358,886 1,376,000 1,3SO.C90 
Kingdon of Saudi Arabia -------- 2, 9,490 2.2@3,000 2.00, ,030 
Wircellancour non-Yedcrsl aourca 47,433 47.000 40.03C 
Bureau of Recl~.?at ion ------- 23,424 5.000 - 
Deprrtoent of Pafenre: 

n i l i t a r y  --------- - 3,113,331 2,158,000 350.W 
civilian ------------ 105.908 34 .OOn %OOO 

Dcprrtaent of llouaing and Urban 
Development ---------- 

Agency f o r  In te rna t iona l  
& v e l o p ~ r r t  ---------- 

Atorric Energy Cocaireion ---- 
National Arrmautica and Space 

Mminis t ra t ioo  ---- 
# a t i o m l  Science Foundation ---- 
Xircellaneous Federal agencies -- 
Bureau of tiiaea ----- 
Saline Water ------------ 

Hinerala dirrovcry b a n  p s t r a m  r 
Direct aypropriatioo ------- 330.000 441,541 271,CE 



Meter rarourctr  invaatigationm: 
Dlrect appropriation --I----- $ 37,748,Rla 8 40,129,000 $ 39,8>;,0$+ 
States ,  countiao, and munici- 

p a l i t i e s :  
Hntchrd Pedcrbl funds ------ 19,815.Uu2 20,695,000 20,695,UW 
Un~tchc .d  ----------------- 1,479,001 1,850,000 1,650.W? 

?4mi t t ece  an3 lieensccn of t h a  
redera1 Po9.cr C o d s z i o n  ------- 533,132 550.000 550,C'O? 

Htsceltvneous -:.on-Federal rources , 145,775 144,Oi; 141.w; 
Rurtau of land  Psna~c;ent ------ 153,667 195,niJo 155.W. 
t lu rc~u  of P & c ? a ~ t i ~ n  --------I 637,608 806,033 765,CCj 
National Park Service --------- 507,695 597,009 465,M 
Departran: of Agrlcu\turc ------- 268,222 258,000 255,Ci' 
Dcpartnrat of Ccmcrce -------- 84,894 101,WO 105.Cr3; 
Departrent of Defense: 

Mil i tary ------------ 911,516 847,000 835.0N 
Civi l ian ------------- 4,967,716 5,660,000 5,460.0(' 

Department of Bouelng and Urban ' 

Developaenc ------------ 920.74 7 2,130,000 2,140,CiT 
b e p a r t ~ n c  of S ta te  ---- 245.984 241,W)b 231,Oi.E 
Agency f o r  lnternat ionol  Develop- 

m"t --------------.----- 557,2e3 600,000 603, ~a:: 
Ato=lc Energy C o c ~ r s i o n  -7- 1,021,936 1,100,LJO l.lC3,C:. 
Environzentsl Protect inn C.gancy -- 627,067 '154,COO 73S,Ct.. 
National Aeronautics and Space 

M l l n i s t l a t i o n  --------------- 265,595 517,000 255,r1-,: 
Tennessee Valley Authority ----- 198,468 258.000 26S,Tr 
Uiscrllaneous Fedoral s e e n c i o  -- 340.372 424,030 4?0,C 
Bonnevillo Power A d ~ i n i r t r a t i @ n  -- 100.728 71,000 7 5 , c, -.' 
Bureau of Sport P b W ------------ 101.169 g 8 ,  00s 130, r ': 

'cot41 - ---- a 78.015.0g-2r. 2- 
~ r e r v a t i o n  of lands And minerals: 

pirect appropriation -------- 13,392,954 14.259.000 16,029.COO 
fircellaneous non-Federal soutcea 993 4.000 4.000 
~ i r c e l l a n t o u s  Federal aecncies --, 570 5,000 5,000 
~ p a r t n e n t  of Defense - H i l i t ~ r y  25.000 25,000 -- 25,000 

knera l  a d d n l s t r a t i o n :  
plrect appropriation -------- -518 2.831,OOO 2,831.000 

raci1i:ica: 
Direct sppro?ris t ion -------- 34.765 7J5.21. 5.91; . O O t  

u r t h  rcaources oteervat isn systc3r:  
Dlrcct appr,priat:on ------------ 5, 744.110 10,343.000 8 , $ ' -  "QO 
tdt ional  Aerancruties and Space 

Adminlstratlon ---------------- 57&,563 1.260.02C . I: , - - 
, - 

Iraolrce and lap4 information progrm: 
Direct Appropr:ation ---------- -- -- I, O&J&@&O 

Kircallaneaur services  t o  other  accounts: 
YJscelIsneoua oon-Federal sourccrs $ 29.281 $ 30.000 $ 29,000 
Coeputer 6ervLcer f o r  other  bureaus 

md agencies ..................... 1,51leO33 1,896,060 2,467,OFO 
k!ecellaneous Federal ngen:icg --- 487.150 415,600 436.000 

S ~ ~ r y :  
Direct appropriat ion --------A- .130,951,616 148,334,776 156.005,000 
States, coun t l r t .  and eunic 1- 

p a l i t i e s  --------------------- 25,857,177 27,721,000 27.8?5,000 
KisceLlaneous non-federal rvurces 3,382,841 3,600,000 3,726,000 
Othcr Fcderdl ngencien ---------- 2 8 , 8 0 4 , 7 4 7  32,206,900 27,347,000 



Q f r r ~ i b l l i t i e s  radtr tbt Ydnhg and 
h r r l r  Policy kt of 1970 - - - 250.000 ZU).OCG 

Total 1.666.W 3,153,004 3,753.W. 

kn Rar.cZsco b y  -- $300.040 
Seattle-Pcget Sound --- 3o.ow 
?bomb-Twwn --- 8O.Om 
k p c r  l40.rnD 
ti cuturgb ---- lU1.000 
~ u t i c u t  Valiey -- 155.000 
B a l t l w r t Y o E b ~ t o n  130.000 



2. Alnskc Pipel lac Related I n ~ e ~ t t h a c f c n %  

n 1973. Sl.339.0X; tT 1974. S550.000: decrearc. 5489,000. 

X?m N 1974 yrograa continues, on a d i c i c i s l i n g  scbpc and scale .  the  inver t i -  
gation: begcn i n  kT 1971 t o  :rsvffe ~ c o l o g i c ,  gec?hysieal. hj.dro;opic and to-- 
graphic Catr .  a d  a l t e m . ~ t i v r s  nce!ed by tile Fc3e:al Cor.srar.cn: f o r  c r i t i c a l  
t n g l n e z r l n ~  a d  uc;ge=ent d e c i r l o r . ~  concerning right-of-way and c o n s t ~ c L i 0 D  
p e n l t s .  cnvirc;=entai pro:ect:oi~ require=ents of the  proposed trans-Alaaka 
but-oil pipc1fr.e ryr teo.  Assa:ly the  pe rc i t  is gran-ed. the  need f o r  these da ta  
and advisory rerri:rs r l l i  conttn;;e through t h e  coastructfsn phase MA i n t o  t h e  
i n i t i a l  operat ional  and w n i t o r l c g  phase. 

Tbe Lertr.ds f o r  these La:. a ~ d  services  n!-csld 8radrul ly dialnish.  assuslag 
a11 problcus can be resolved t o  accepta5le er:.-fro-scatal i=pact l eve l s  and 
a j s ~ a i c g  t h a t  no nCv o r  a1:cr. . . ~ t I v e  pro?osals e r e  received tha t  would  quire 
f u r t h t r  o r  11% inves t ig r t  lens.  

S ta tus  of F r o g r a ~ :  / 
I 

2) l?y&rolozfc i n v e s t i ~ a t ? c n ~  b v i n g  tn8ineering design significance i n  the 
construct ion phase and m n f t o r i n p  s ignif icance i n  t h e  i n i t i a l  operation pbare .,, 
uderuay .  ihcsc inclu1,e continued da ta  gathering f r o a  establisl?ed base l in t  
s t a t ions .  flood frequency and mguftcde d e l i - .  re0earch s t u d i o  of S n c l a l  
pro5le3s ouch a s  s t r e w  ic ings  and breakup. channel a ig ra t ion  and scour c b ~ . ~ ~ . , ,  
i s t i c s  especial ly  a t  stream c r r  sings. drainoae dls turbancer  and changes. and the 
hydrologic e f f e c t s  of a hot-oi l  p ipe l ine  ln p a l u f r o s c .  A pre l l J lna ry  r n a l y ~ i ,  
of  theme da ta  has been nade avai lable .  

The Ceolo;ical Survey's p lpe l i ae  invest igat ions p r o f r m  bas begun by redlrcc- 
t i o a  of ongoing t c i i r i t i e s  i n  l a t e  FT 1969 i n  response t o  the  urscnt  needs lor 
da ta  and advice. created by the  northern Alzslu o i l  develcjment and pipeline 3rm- 
poral. i h t  abcvr prcpraa of bmri ou t l ines  the type of s t u d i e s  tha t  have been 
corplr ted and a r e  continuing. The basic  da ta  gathered t o  d a t e  have been prbllzt*; 
i n  uarious f o r r s  and provided t o  t h r  Dcparmmt of I a t e r l o r  an& other  coarernee 
a&encies through ccrferrences and the inter-agency Technical Advisory Board. She 
Ceologfcal Survey Cad a w f o r  r o l e  i n  the preprrat ioa of the Faviroaeental I rpa :~  
Scater;tnc. 

t 

The follow through by the  Geologfcal Survey i n  FT 1971 is essen t ia l  t o  the 
success  of the  design. consfruction. u.$ operat ional  phasesand part1cu:frly t o  
t h e  iawttorfng cE the envfron=ental protect ion requfre;lcnts establ is>ed bp t h t  
Dcparment of In te r io r .  



TY 1973. S400123,C05; n 1971, SJ3,8S4,&3<. Decrease. S27S.C100./ 
I 

The Water R-s@.xces F:ogr&a oi the Geolo$ical Survey proposed for 1974 w i l l  
require dlrcc-t kc?-~pr la t ion  of  533.8SC.030 ( 5 3  rf t o t a l  prqranl. In addition. 
the Survey p-ric17 s extensive batcr-d'tta a:q~ i s i t ion  for  ot!!er Federal agencies 
cr.Cer a re::b~rsd.le a r r q e c l c n t  (SlC.637.cW0: 19% EL t c t a l  pro;ran). and 
r e c e l v . ? ~  f i s c a l  s u p p r t  frcu the Strces  thro*:gh the Federal-state p r g r w  of 
cooperative burk (522.S45.005a 298 o f  total p 9 r . s ) .  asLing a t o t a l  projcctrd 
pr-r- of  $77.006.@00 for  1974. 

Analysis by Subactivities 
FF 1972 F Y  1973 Increasa (+: or 
Anount Anou?lt FI 1974 Decrease 1-1 1974 

SuS,?ctivity Availzble Available Estimte C-red v i t h  1973 

A .  h'atioaal Water Data Systm: 

9. Crit ica l  Natioza?. Water Probluzs.. 2,597,311 2,887,000 2,487,000 -400,OOO 

a/ Inciudes 5253,039 fo: ahini: . tration of the cooperative prvcjran and $20,695,000 for laatching State - 



A. Patianrl  U t r r  Ostr Systcfi 

h e  ~ation.1 Water Data S).ftea e n k a ~ . s  the  t o t a l  e f f o r t  of qoverntsnt lT&errl, 
State,  local)  t o  acquire. process. s to re  and disseair.ate r:rtcr-resources and 
rater-use infor-tic-. She C e o l q i u l  S u r r f q  is the  princiyal Tederal ra te r -  
da ta  -enty. As such, its p r c q r u s  cons t i tu te  a m j o r  part  of the s y r t c 4  

Propraa of wrk:  

The urter-dsta collection. r e s w c e s  investi,ation. a& research a c t i v i t i e s  
included i n  t h i s  yro9r.1 suppart tht st@er.r. a: the ?&tioral Xater Data  System 
i n  which the  F d e r a l  in te res t  is p a r m u n t ,  ir:iudirq the  pu51i- h i a i a .  r iver  
basins ud q u i f e r s  tf.at trans=end S u t r  bo.&rics, an2 stko areas of  inter-  
n a t i ~ l  or i n t e r s t a t e  coecern. UjOr  proqzr-  s ~ ~ n t s  are: s t rewf lou .  
qr,*&-water and uater-quali ty data acqrisi t ion.  analysis, s tcrate.  and d i s m i -  
nation ( i n c l d i n q  baseline ui:er r a a l i t y  data1 S7,327.CrA: r e q i a ~ l  resource 
appraisals  includinq gro.md-water s tud ies  (SS09.000)~ bssic hpfnloptc investi- 
qat ions and research a i d  a t  increased unaerrt&-ding of  the  oi4:ation of 
hydcolg ic  rys tcss  (54.290.000); hpdroloqic i n v e s t i g a t i a ~ -  on p A l i c  1 4 s  
aanrqed by Bureau of Lud Panajnnent ($274.055); Iaterrutis.s.11 Hy3rological &case 
studies. 519S.003~ training, ~ u b l i c a t i a n  &ad c tker  supportin? s e l r i c e s  (SZ.C76.001t 
coord i lu t im of Sational vater  data a c t i v i t i e s  (f689.MO): C a t i o . ~ l  Xater Data 
L=chmge 1SXJO.W) .  

Status of preqrarJ: 

Althouqh w y  datd have been a:.d a r e  kiaq collcctcd. there rezziin m j o z  deficies- 
c i e t  i n  the gcopraphical d1r:ribution &x2 i n  the kids CE da:a required. h i s  
s i tua t ion  exist* not only h c a v s c  of population p r M h  ma3 a 5 i f t s  and de?le:ion 
of  rocl. local  wcrces  of v r t e r  but a l s o  because the  dcrelo;ire.?t and maruqexn: of 
water requires on a r e g i a u l  a d  national basis  -re ax6 bet tc r  supporting data. 

h i i l c  the long established stre&-flow p r q r o  is respo;-.siv~ i n  scn t ra l  t o  the 
cuzrent  PIP^, there is a severe shortaeje of data on the very large n*a&rr of  s r r l l  
streis=+. In  addition. the lack of adeqxatc data o a  the 9rw~?3 water resource azf 
quali ty of .;peer, esprcia?ly i n  u r b  arcas a.4 i n  est-dries. reduces the  cffcc-  
tiveness o I  planning, desiga. d c v e l c ~ ~ e n t ,  nl:?nse:ent rr.2 use of the naticn's 
n t e r s  and Wacs a p r o b l e ~  t o  coneernd Fc2cral Mil Stase plar..-.ing and enforce=?.: 
a9e:tc its. 



The l o l l o v ~ n ~  table indicates tbe q p r ~ r i r i t e  lewd of adqncy  of p c l w w k  
kids of vrter data and inforpatien activities a? a mationwide basis. 

Kinds o. intorastir n 

Outace vaterr 
Average s t remf lw 
Floods 
LPU flw. 
Strean sjrstcna studies 

tirawid water: 
P.e:ourcc lpprafsll 
Suboutface waste storaqe 
Systrsr studies 

Water quality: 
RewssCee appraisal 
Sumillrnce 

orban hydrolopy 
Estuaries 
watu Ufe 

5 of cturent need heicy met 

In keeping with the Surrey's r e s - w i b i l i t y  f a t  ~ t i o r u l  leadorshlp in vrter dbt.. 
t k  1974 Pderal  pzogrm coqonent of the : : a t i d  Water Data SysCe~ is at& at 
al l tuut ing the oost c r i t ~ c a l  of t ! e  deficiencies in areas r;:lcce the interest 
is prirr+i:y rcder.1. 

Cooperative projects are  jointly plbnw3 by $Ute and Idcrrl representatives a t  
grass-mts 1-1 uhich assures optlam r l d i n g  of Fde:.l aad State priorities. 
Major pmgraa activities and es t iu ted  1914 fudinp are: 

?&era1 State and 
ntchtnq funds local f u d s  

Collection. uralrris. &xl dis- 

Sndies related to cri t ical  mtar  
pro5leas 

Otber data colle&ion .nd *plied 
research 1,63S,003 3.CIS.000 

. 
~ r o j e c t s  approved for coop.rative furding Eontribute to solmtlon of wt 
-ti-1 d State probless and strenq*&cn the rcational Water Data SYSta effort, 
themby appreciably rducinq the l o o ~ t  of data coll.ction rcquiriw rll-tederal 
f d i n g .  A t  present. the total i n c n a u  in o f fe r iqs  for wtchi- by the mre 
thu, SO0 coberatinp avncies for 9 1974 is ucpceted t o  a p p r o r h t e  55,300.000. 
Because there is no increuo proposed i n  ~eder.1 funds. th i s  S5.U)O.OOO Offeriy 
s::: GO zlitcL.2. I.*.- uE r b s e  urpenCy MY be initiated Or kod .nrd  only 
by decreasity or elinlnatinp ongoing propr- of lesser prioriw. 

Efficient and e f f u t i h  conservation, d.rtelopmt, ud ut i l iu t ion  of the 
16.tion's water resources is kpossible without an rd.q\l.te dab hU. This 
prqrua provides m r c  then half of that b u e  d is a ~ontinuinp pmgr.n with 
dirsct response to chlrnjinq and i n c t ~ s i n g  nutual rinds of Federal and local 
poorrnmenu for data in  support of water re-es duision-eYlfnp. 

As p e l e m s  arise ud as the n e d  for new kinds of water Info-tion develops 
(e.q., pcstlcides, radioactirr materials in  watct, syst.p. rod.liw, Prban 
hydrology), the States increase their requests a d  offcrinps for the cooperative 
program. Althouqh the studies ate often 1ink.d closely t o  10Cal watu problex. 
they are of subst.ntia1 national, u well as  leal, fntercst because t h y  yield 
iqtormation that has applicability to s i n i l w  pz-abll~m, clseuherm. Wore 
Iqortantly, they ca-grise segments of the regionrl or nilti08ml picture. 

REPRODUCIBL~LY 0 ~ .  iTil8 
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Data ~0llCCti .m ac t iv i ty  through opcratio:: of netuork s t a t i o r . ~  is primarily a 
lonp-tam continuing functron. Areal appmiacls and interj- tet ive studies, 
uhrch a r e  an itsportant sab-ee-t of t h i s  pro-,ram. c o w r i s e  hurrdre3s of individcrl 
pro jcz t s  which, for the e a s t  part .  a r c  ca7,plete3 i n  nne t o  three years with a 
published report. 

Qlqoinq a c t i v i t i e s  a r e  C i s t r i t r ~ t e d  a s  f o l l ~ ~ ;  

S i t e  data c a l l e c t i o ~ .  annlgsis and d i ~ ~ e ~ i r ~ a t i o n ;  inclcdes 7,400 continuous 
record and 5,100 p u t i a l  record stre&-.flci. s tat ions,  1,250 l a k e  o r  reservorr 
s ta t ions#  1,800 water qua l i ty  stat ions.  13,503 q r o u d  vrter observation v e l l s  
and 11,800 project  type shart  term wells. 

&a1 resaurce 8ppralsalr  and problun 6tr;di;s include urban hydrology. HJimnta-  
tion, rs tuaries,  lrkcs, ?r/dr*ioloqy. s t r t a a  system nndeling, aquifer  modeling: 
water qua l i ty  mdelingz sa l ine  waters; f l z d  frequency and ~ 9 n i t c t d e r  floods 
ud d-htsr waste d i s & p u l  and others  ta ta l ing  400 p r o j e t s .  

Studies related to a i t i c a l  prabtcmr in=lud@ 42 p m j u t s  on =ha and flaud 
upping; ,  23 p r n j w ~ t  on deep waste crplacc*ntr 1 0  pro jec t s  on c s t u u i n a  pzob1e.s 
ud 20 projects on u t i f i c i a l  recharge. 

$:ace Otfcrinss 
t o  be Xarchcd 

S ta te  1975 
Alabam 5 7  
Alaska 224 
Arizona 483 
Arkansas 2 18 
Cal iCornia 1 ,S55 
C9:crado .1Y6 
Con:ec: le;t 

. . -0. 
Dclavarc 39 
Florida 1,432 
Ccorpia . 339 
Haul i i 314 
1d;lSo 330 
i l  I inois  219 
Indiana 4 54 
inva 26 1 
XJZSJS 55.4 
Leo:uf ky 348 
Lo:.islana 531 
.Maine 5s 
Yaryland 310 
%ssachusetts 221 
NicSiaan 307 .....̂ r..... .... ..----- : ... . -- 
Yiss1ssir;i 223 
S:s.couri Z8J 
%.>ntana 193 
SrLr~sLa 281 
Seva3a 178 
Rcw I!anps!!ire 55 
:;en Jcrsey 5 1 3 
Ncu 8:cxico 184 
Xcu YorL 1.015 
Sorth Caro!ina $61 
S0rCh !)Jh?ta 313 

U,\TI.Y k: S C ~ ~ I E C ~ S  IXYL>I I G A ~  tux: I b irt.wt.-;ir:.r: k ~ ~ a -  
ESTIWTES OF STATE AS0 XWICIPAl (u'FLR1SI;S FOR FY 1911 

('lhousands of dollars)  
Esria3:rJ 
Offerings Increase (*) Stare Offerings 

for  Weching Decrease (-) t o  k b:ched 
1974 S t a t e  1973 
JSO 72 Ohlo 419 
502 76 ot 1 ah- 23s 
f 62 79 Oregon SJ3 
253 25 Pcznsylvn-tia 835 

2.507 0452 R!!oJc Island 39 
b?9 *I53 Sourh Carolina 200 
286 l 84 south Dahora 16s 
59 20 Tennessee 244 

2 ;476 *1 ,944 Texas . 1,462 
419 110 Utah 6 2  
31 1 - 3 Vemont 58 
466 *136 Virgiaia 297 
265 16 Washington 892 
52s 74 h'es: Virgicia 131 
29 2 31 Wisconsin 450 
580 l 26 Uyo;ninp 265 
4011 60 h c r i c a n  Sur.oa 36 
689 *I58 D.C. 1 
60 5 Guam 20 
4 26 -116 Pufrto Rico 347 
25s l 31 T n ~ s c  Terr. Pac. 58 
3P.O + 73 Vtrgin Islaeds 2 .-.. - >* *iyj 
305 52 WSMAL 20.695 
330 d 2  
338 -155 AJjustacn:s t o  be 
354 73 made (shortfal l)  
200 * 22 Program d m i n .  253 
68 13 

452 39 . TOTAL Federal 
656 +I72 funds, Coop pro- 

1,534 *S19 gram 20,951 
423 6.1 
328 l 15 

Est leated 
Offerings Increase (-) 

f o r  Xatch/ry Decrease (-) 
1974 
156 51 
SO 3 70 
4 19 76 
994 el59 

45 7 
323 *I23 
210 45 
550 106 

1.746 *264 
478 26 
60 2 

$69 71 
954 42 
212 81'  
486 56 
304 38 
40 - 4 
1 0 
2s 5 
555 6 
84 26 
5 -- l 3 

26.059 *5. 354 



B. C r i t i c a l  ha t iona l  rgater Problems 

m e  a c t i v r t l r n  i n  t h ~ s  p rogru l  a r e  d i r e c t e d  t w a - d  p-vvfding hydrologic d l t r  
require2 f o r  the  evaluat ion an$ s c l u t i o n  of urgent cxis t i r ry  a d  e,?erqinq 
problems. 

IT i973, 52,897.600~ FY 1974. $7.537.000; decrease, S400.000. ( 

Rajor p r s ra . .  co-ranents and e s t i ~ a t e d  fundin9 u e :  Continuc f i e l d ' i n v t s t i g a -  
t i o a s  t o  evalr;ate the  f e l s i b i l i t y  of ground-water recharqe technrqces i n  
d i f f e r e n t  qcchydrolcyic enviro:sents,  and research on chenical  and physiczl  
phrnc?e?a t h z l  con t ro l  a r t i f i c i a i  rechargr  (Sl.Cil.CO0); con t i ece  an6 extend 
f i e l d  i r . -~es t ipa t ions  on subsurf&-r waste d i sposa l  an* research on fundmenta l  
problcns  r ~ l a t f c l  t >  waste injc 'c t ion ($977,030): d e l i r d t  f lood hazards on a b u t  
800 s tandare  q ~ a d r a n g l e  naps ($346.033) ;  extend d a t a  c o l l e c t i c n  and s t u d i e s  oZ 
c u r r e a r s  a.75 dissolved and susfanjed s o l i d s  of s p e c i f i c  e s t u a r i e s  necessary 
to d e v c l o ~  =cdels  f o r  iden t i fy ing  and r l l e r i a t i n j  c o a s t a l  problc=s (5121,000:. 

S fa tus  of prqrazt :  

m n d - w a t e r  re-harqe s t u d i e s  a r e  i n  t h r c e  d i f f e r e n t  gcobydrologic cnviroh-cnts,  
the s e ~ i - a r i r !  Sigh P la ins ,  t\e g l a c i a l  d e p s i t s  o f  Long Is land.  and i n  
f-actcre3 c a r b n a t e  rack. The f i e l d  s t u d i e s  iCmt i fy  t h e  ph,.sical. chemical. 
and organic  c..-ntrols t h a t  de te rn ine  v5cthr-r ct wt i n j e c t i o n  and watez spreadir.4 
are sc=cessfui  water-ranapemnt re:t;nipuer t o  w e  ground-vatcr s to raoe  t o  
supple.?;: slrr:a:c r e se rvo i r s .  S u p p r t i n g  r e s i a r c h  on  t h e  p r i n c i p l e s  of qroc.d- 
water recharge eontincc. Inves t iga t ion  of  recharge th rcu jh  a -21 ~ e n e t r r t i r . S  
fra;turc.i lL?cs:or.e o - ~ c r l y i n g  a ssr,dstone aqu i fe r  near  St .  Pa'al, nir.7.. sk id  
t h a t  the  rezharqa water war d l s ~ - l a b ~ : e 3  over a larg"  a rea  of t h e  san-?stone 
a;.~ifer 5.1 t h e  Crasfured ?ir.$s:ont. Tn i s  t rchnique pze.?encs t h e  u s ~ a l  probl- l  
of p1ug;incj of  the c a l l  b r e  t h a t  6c;urs when ranctstotle ? e l l s  a r c  rezhat,-ed 
d i r e c t l y .  A r e p a r t  descri5:zq tSe cxpcr inent  is i n  preparat ion.  The p ro jec t  
on t h e  Hish Plrin; has c!vv>iope$ r.;thd>d; t o  sazple water n3ving d ~ b n  I103 
r2readi?3 ~ ~ 7 . 2 9  ta t b c  dedp water t aS le  i n  o rzc r  t o  oboewe  geocheni:nl c tar- jes  
i n  the r ec ta rqa  unts: a:.< :he effe::, o:i s o i l  p c m r a b i l i t v  t o  inprove C I ~ P ~ L J ~ ~ ~ Y  
i n  ~+re j~c : i r . z  chiin3es t h a t  w i l l  nave :=ansfer value. 
a:?lcted e a r l y  i n  fY 1973 ind ica te s  t h a t  su r face  and nea r -n i l r f ae  d r s p s a l  
o f  wastes, acc iden ta l  s-,ills, a l d  t h e  idc iden ta l  r e s u l t s  of inCus t r i a l  and 
r g r i c u l t u r a l  a c t ~ v i t i e s  ka-ve crcsx s a e  p o l l u t i o n  of  grour.2 water i n  every S t a t e  
i n  t%e  :!ation. So f a r ,  5 e s t  ~ n d i v i d u a l  a r e a s  o f  contani:.ation have been 
r e l a t i v e l y  - a l l  aad :::1 e f f e c t s  have bten se r ious  b u t  c o t  d i sas t rous .  :ne 
p:auention GI s.;rface-i.zter cad s h a l l w  gro.x%2-v~ter p o l l c t i o n  t.\s stinu1z:ed 
requizeaents  f o r  b e t t e r  z*'AcCs o f  deep- -a l l  i n j ec t ion .  S tud ies  a r e  cont inuing 
2:. :LC :C:=l;zI L - ~ ~ ~ ; o . L  U E  urgmnc  s ? ~ b ~ t a n c e s  i n  ground u r t c r ,  physical  and 
c h c i c a l  r eac t ions  x i t h  a q u i f e r  a a t e t i a l s ,  t!r aa.r.ment, d i l u t i o n ,  and dis-r- 
sion o f  p o l l u r a n t s  i n  t h e  s?tbsurface, a?d t h e  r a s u r t m n t  o f  e x i s t i n g  s t r e s s e s  
:o r e l a t e  to p o t e n t i a l  h j e o t i o n  a q u i f e r s  are a l s o  continuir.a. A second 
s ) q m s i m  on d e a l  we11 i n j e c t i o n  vi:l be cosynsored  i n  e a r l y  FY 1974 t o  
br ing t%etl.er i n i c s t r i a l  r ep resea ta t ives ,  -11 designcrs .  ground-wa:er 
coasul tants ,  an3 Federal 4 S t a t e  o f f i c i a l s  responsible  f o r  e v a l u a t i n j  a n 3  
rc?u?at i rg  subsur iace was te  d i sposa l  to exchange advances i n  t h e  s t a t e  o f  the  
art. 

The objective a£ t h e  flc3d-hazard m-nent Is t o  provide f lood  i n f o m a -  
t i a ?  a s  a guide f o r  £lo*-plain rnanagezzent. Tne program war s t a r t e d  i n  1969 
i n  rcs;onse t o  r e r a n . n d a t i o n  l(B1 of  the  Task Force on  Federal Flood Control  
Colic:? (House Docaerat 4 i 5 ,  y g e s  21-22). A b u t  60 pe rcen t  of t h c  8.830 naps 
projected f ? r  the  p ro I ra3  w i l l  be c a p l e t c d  by t h e  end of  FY 1973. Plans f o r  
197P a r c  to publ ish 603 Faps and 80 d e s c r i p t i v e  p w h l c t s  c o n c a n i n g  f lood  
hazards i n  municipal a reas .  

Estu*rinc a?.? coas:al st::?:es w i l l  be continued on  t h e  fjeothc:~istry and c i r c u -  ------ 
lnlio:, pat:rr:.s i n  5sn Prar.cisco Bay m d  t h s  e f  .+c t s  o f  cirr.l>tp of  wa:er or. 
es tvarf  S i a t a  a? Chesapeake b y .  Coupled with hydrologic stcdies and d a t a  
t h a t  hlrve been c s l l e e t e d  i n  Por t  Ynyal Sound, Delaware, T m p ,  and ocher  bays 
under the Fcdecal 3n3 thz I rde ra l -S ta t e  co@perat ivr  progra?, models a r e  t e i n p  
d ~ v e l c j e d  t h a t  r i l l  p c m r t  a s sess ing  the u s a b i l i t y  of f r e s h  water supp l i e s  
now n 3 t z r a l l y  present  i n  c o a r t a l  a r e a s  and fo recas t ing  t h e  i + a c t  o f  ran-made 
devn1a;mnnts on *,,n hy2rolcqic  envirombnt .  

RDRODUCBILf'I'I- OF' THE 
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BUREAU OF RECLAMATION 

The Reclamation Act of 1902 (43 U.S .C.  391 et seq.), 
authorized the Secretary of the Interior to locate, construct, 
operate, and maintain works for the storage, diversion, and 
development of waters for the reclamation of arid and semiarid 
lands in the Western States. To perform these functions, the 
Secretary in July 1902 established a Reclamation Service in the 
Geological Survey. In March 1907 the Reclamation Service was 
changed to Bureau of Reclamation. 

The program of the Bureau of Reclamation is designed 
to stabilize and to promote the growth of local and regional 
economies through optimum development of water and related land 
resources throughout the 17 contiguous Western States. 
Reclamation projects provide for some or all of the follwing 
concurrent purposes: irrigation water service, municipal and 
industrial water supply, hydroelectric pwer generation and 
transmission, water quality improvement, fish and wildlife 
enhancement, outdoor recreation, flood control, navigation, 
river regulation and control, and related uses. Through con- 
tractual agreements with project beneficiaries, the Bureau 
arranges for repayment to the mvernment of reimbursable costs 
incurred in the constr:etion and operation of water resource 
projects. 

The Bureau plans, constructs, and operates facilities to 
irrigate lands, furnish municipal and industrial or other water 
supplies, and develop related hydroelectric power and flood 
control in the 17 Western States and Hawaii. 

Appropriations to the Bureau are made from the general 
fund and special funds. The special funds are (a) the Reclamation 
fund, iargely derived from certain irrigation and pwer revenue; 
receipts from the sale, lease, and rental of public lands; and 
certain oil and mineral revenue; and (b) the Colorado River Dam 
fund, derived from the revenue of the Boulder Canyon project. 
The 1975 estimates are summarized by source, as follms (in 
thousands of dollars): 



Cot*teda 
&IlmaIe oj  Rltle- Rlcrr 

appro- Ginrral r d i a n  Dam 
Aptreprialion titlr p ~ f d i ~ n  fund fund jund Oiher 

Cen-ral invertigatiunr .......... 17.030 17.030 .............. 
Loan program.. ............... 12,025 1 2 0  .............. 
Recreational and fish and wil.flife 

facilitia-. .................. 1.200 1.200 .............. 
Emergency fmd..- ............ 1. 000 ....... 1. 000 ....... 
Const-uctiond rehabilitation.- 233.784 118.784 115.000 - -  
Operation and msintcrunce---.- 94.000 13,052 77,730 j.-ii8 - -  
General administrative ~ p e n ~ ~ -  20. 500 .------ 20.500 ----- 
Pcrrnrnrnt authoriratioru.. .... 3.300 ....... 290 3.000 I0 
Lower Colorado River &sin 

development h d . . .  ......... 149.250 49.250 .............. 
U 7 Colorado River Basin b ....................... 28.616 28.616 .............. - - - - -  

Total .................. 460,705 239.957 214.520 6.218 10 

1 Ircluder $31.300 for li uidation of contract authorit . The total appropri- 
atton request rf 1460.7 milfioq rtprescnto a? increase of J ~ Z J  milhorn compared 
with the current year a propr~at~or  vh~ch  ~acludea a proposed supdemcatal for 
c~ri l ian pay increare an% a derease of $63.0 m ~ l l ~ o a  compared w ~ t h  tbs weed-  
1ng year. 

Program .Dd Fuuacing (in rhwundr d doll=) 

Identification coda 10-06-50644-2-401 1973 ~ctu.1 1974 crt. 1975 est. I 
Program by activities: 

Ilirect program: 
I 
1 I. Operation and maintenance- ---- .- 61.680 73.779 72.176, 

2. Purchase power and w h c c l i  .-.--- 28,561 33.394 39.529 ; - - -. 
Total direct prugram -----..--.- 90,241 107.173 1 1  1.705 1 

Retnb~rsablc progrun- ............... 3 ~ 6  386 373 / --- 
Total program coats, funded- - ---.- 90.567 107,559 112.078 ' 

Change in sdected raourru (unde- 
a r - - - - -  - - - -  2,773 -8.115 -.-. ,. - .. - - -- 

10 Totalobligations ................. 93,340 99.944 112.078 I 

The Bureau operates and maintains the power-generation 
and transmission facilities, and generally the storage dams 
and reservoirs, of completed projects. Where necessary, irri- 
gation works are operated and maintained until the waters users 
are able to undertake the responsibilities. In 1975 a total of 
31 projects, project areas or divisions of projects will be 
operated and maintained for irrigation, power, municipal and in- 
dustrial water supplies, and other benefits with funds made 
available under this appropriation. The Fort Peck project re- 
volving fund finances the operation and maintenance of project 
power facilities physically integrated with the Pick-Sloan 
Missouri Basin progarm. 



Provision is also made for flood control operations 
on certain projects, soil and moisture conservation operations 
on public lands under jurisdiction of the Bureau, the Colorado 
River front work and levee system program, negotiation and ad- 
ministration of water marketing contracts on Corps of Engineers' 
projects in California, marketing of power from the Corps of 
Engineers' powerplants on the Pick-Sloan Missouri Basin program 
and from the International Boundary and Water Commission's 
powerplant in Texas, examination of existing structures, and 
for purchase power and wheeling. 

General Investigations 

Program and ~ imoc ing  (in thousands of dollarsj 

Identification code lW"c0660Q 1-401 1973 actual 1974 eat. 1075 eat. 

Program by activities: 
Direct program: 

I .  Ran formulation investigatiom.. . . 
2. Ceothcrmd invatigationa-.-. . . - - - 
3. General engineering md research. - 
4. Fish and wildlife studies.. --..--. . 
5. Undistributed reduction based on 

anticipated delays -....- -. . . -. -. 
Total direct program- - - - . -. - - 22,735 

Rtirlibursable program- - -. ..- -. -. .- .-. 6 

Total proyam coats, funded.. .-..-. 22,741 
Change in s e l e t d  resources (undelivered 

orders) - . . - . . . _ - - - - - - - - - - - - - - - - - - -588 

10 Total obligations. .-. -...-.....-. 22,153 

This appropriation provides for the planning of potential 
developments for the conservation and utilization of water and 
relatcd land resources and includes plan formulation investiga- 
tions, geothermal investigations, and general engineering and 
research activities. 

Investigations and surveys are made to determine the 
feasibility of potential reclamation projects and the need for 
rehabilitation of existing Fkdxal reclamation projects. 

1. Plan formulation investigations. - These include 
appraisal surveys, feasibility investigations, and special 
investigations throughout the 17 Western States to formulate 
resource development plans for basins and specific projects 
leading to authorization, including studies relating to the 
rehabilitation, financial adjustment, or water conservation on 
existing Fkderal reclamation projects. 



2.  Geothermal i n v e s t i g a t i o n .  - The s t u d i e s  are d i r e c t e d  
toward de te rmina t ion  of t h e  f e a s i b i l i t y  of developing geothermal  
r e sources  as a usab le  w a t e r  source .  I n i t i a l  e f f o r t s  have been 
c e n t e r e d  i n  t h e  Imper ia l  Uilley of C a l i f o r n i a .  

3. General eng inee r ing  and r e s e a r c h .  - S t u d i e s  d i r e c t e d  
toward improvements i n  p lanning procedures  and i n  eng inee r ing  
methods and m a t e r i a l s .  Included are s t u d i e s  o f  a t m o s p h e r i ~  
wa te r  r e s o u r c e s ,  of  a l t e r n a t i v e  u s e s  and r e u s e  o f  water and 
con t inu ing  a c t i v i t i e s  i n  was te  water rec lamat ion  o p p o r t u n i t i e s  
i n  t h e  Western S t a t e s .  

Genera l  1nves t iga t t .ons  Program': 
Regional P lanning S e r v i c e  

F.Y. 1975 Est imate  $1,282,000 

Conducting a broad and v a r i e d  r e g i o n a l  i n v e s t i g a t i o n  
program r e q u i r e s  a number o f  a c t i v i t i e s ,  g e n e r a l  i n  n a t u r e ,  
both  r e c u r r i n g  and nonrecur r ing ,  which a r e  n o t  p r o p e r l y  char- 
geab le  t o  any s p e c i f i c  i n v e s t i g a i t o n s ,  p r o j e c t  o r  o t h e r  i t e n .  
A c t i v i t i e s  i n  t h i s  ca tegory  a r e  c a r r i e d  out i n  a l l  seven 
reg ions ,  and i n c l u a e  such i t e m s  as o b t a i n i r ~ g  h y d r o l o g i c  d a t a  
fcr g e n e r a l  b a s i n  p lanning,  developing d a t a  on wa te r  a v a i l -  
a b i l i t y  and use  f o r - w a t e r  a l l o c a t i o n  s t u d i e s ,  and determining 
khe e f f e c t s  of upstream uses  and o p e r a t i o n s  on t h e  q u a l i t y  and 
a u a n t i t y  of w a t e r  a v a i l a b l e  downstream under p r e s e n t  and 
future c o n d i t i o n s ,  I t  inc ludes  t h e  c o o p e r a t i o n  and l i a i s o n  w i t h  
t h e  S t a t e  and F e d e r a l  agencies  and o t h e r  i n t e r e s t  groups,  which 
is  necessary  to  i n s u r e  c o m p a t i b i l i t y  o f  v a r i o u s  water r e s o u r c e  
m a t t e r s  and t h e  review of  t h e  o t h e r  a g e n c i e s '  r e p o r t s .  S p e c i f i c  
examples o f  t h i s  a c t i v i t y  i n c l u d e  l i a i s o n  w i t h  v a r i o u s  River  
Basin Commissions; s t u d i e s  a r i s i n g  from t h e  r e s p o n s i b i l i t i e s  
p laced  on t h e  S e c r e t a r y  o f  t h e  I n t e r i o r  under t h e  Supreme Court  
d e c i s i o n  i n  t h e  Arizona v. C a l i f o r n i a  w a t e r  r i g h t  l i t i g a t i o n ;  
c o o r d i n a t i o n ,  p lann ing  and o p e r a t i o n  o f  t h e  Columbia River  
of p r e s e r v a t i o n  a r e a s ;  and (3)  peop le -o r i en ted :  promote wider  
d i s t r i b u t i o n  o f  popu la t ion ,  p rov ide  employment ( e s p e c i a l l y  
youth and/or u n s k i l l e d  l a b o r ) ,  improve r e c r e a t i o n  q u a l i t y ,  
maintenance o f  popu la t ion  i n  r u r a l  environment ,  and provide  
quick  response  f o r  unemployment c o r r e c t i o n .  Other  b e n e f i t s ;  
l e s s  c a p i t a l  inves tment ,  promotion o f  comprehensive l a n d  use  
p lan ,  de lay  i n  need f o r  new dams, r e d u c t i o n  i n  need and s i z e  
of long conveyance, and c o r r e c t i o n  of  u n d e s i r a b l e  r e s u l t s .  
I n i t i a l  convers ion  i s  proposed to  b e  i n  t h e  Putah Creek water-  
shed above t h e  Bureau's  Lake Berryessa .  



Water Resources Planning and Engineering Research 

Water supply augmentation and conservation (3 projects, $616,000) 

Clse of water-data collection and analysis. 
Irrigation management services. 
Economics of water management. 

Water quantity m~nagement and control ( 7  projects, $121,000) 

Advanced hydrologic techniques. 
River channel studies. 
Flood hydrology investigations. 
Reservoir sedimentation and bank erosion surveys. 
Sediment transport studies. 
Investigations of aquatic plant control methods and their ecological 
impact on nontarget organisms. 
Ground water analysis by computer. 
Water quality management and protection ( 7  projects, $229,000) 

Study of waste water reclamation opportunities. 
Predicting mineral quality of return flow water. 
Reaeration and control of dissolved gases. 
Herbicide residue investigations. 
Predicting nutrient and salt loads. 
Predictions of water temperatures in large impoundments. 
Investigations on desalting for maximum water recovery and 
minimum chemical requirement. 

Water resources planning (12 projects, $369,000) 

System analysis of economic data. 
Study on population dispersal through water resource developments. 
Development of multiobje-~ive planning methods. 
Operations research planning tools and applications. 
Operations research support for planning studies. 
Development of a research budget allocation system. 
Identification of socioeconomic aspects of water resource development. 
Development of new procedures for water pricing and cost sharing. .: 

Development of concepts and procedures for improvement in benefit i 

analysis. 
Land use and environmental planning studies. 
Ecological and limological impact studies of the construction 
and operation of pump-back storage projects. 
Investigations of turbidity measurement and control at construction 
sites. 



Engineeriny Works ( 7 7  P r o j e c t s ,  $1,29 5,000) 

S t u d i e s  of earthquake theory  a s  a p p l i e d  t o  dams and appur tenan t  
s t r u c t u r e s .  
Development of na? or improved s t r u c t u r a l  des ign  and a n a l y s i s  methods. 
Study on t h e  e f f e c t s  of c rack ing  i n  c o n c r e t e  a r c h  dams. 
Development of improved h y d r a u l i c  and s t r u c t u r a l  design-spzl lways 
and o u t l e t  works. 

General  I n v e s t i g a t i o n s  Program 
General Engineering and Research 

Nultiple-Use Watershed Management 
( C a l i f o r n i a ,  Nevada, Oregon) 
F.Y. 1975 Est imate  $54,000 

The s t u d y  a r e a  l ies w i t h i n  t h e  Mid-Pacif ic  r e g i o n  boun- 
d a r i e s .  The s t u d y  emphasis w i l l  b e  on a n a l y s i s  o f  convers ion  
of brushlands  t o  g r a s s l a n d s  i n  watersheds  above F e d e r a l  wa te r  
p r o j e c t s .  Th i s  w i l l  i nvo lve  i d e n t i f i c a t i o n  o f  s u i t a b l e  con- 
ve r s ion  a r e a s ,  de te rmina t ion  o f  envi ronmenta i  e f f e c t s ,  dev- 
elopment of  comprehensive watershed l a n d  use  p l a n s  and iden- 
t i f i c a t i o n  of  measures and c o s t s .  S t u d i e s  w i l l  be c o o r d i n a t e d  
wi th  Federa l ,  S t a t e ,  and l o c a l  agencies .  S t u d i e s  t o  d a t e  
i n d i c a t e  t h a t  mul t ip le-use  watershed management can p rov ide  
i n c r e a s e d  w a t e r  y i e l d  as w e l l  a s  many o t h e r  b e n e f i t s .  The 
o b j e c t i v e s  t o  be  accomplished by t h e  s t u d y  a r e  (1) water-  
o r i e n t e d :  i n c r e a s e d  wa te r  supply ,  improved w a t e r  q u s l i t y ,  
imprbved s t r e a m  f i s h e r y ,  reduced f l o o d  damage, and i n c r e a s e d  
e f f e c t i v e n e s s  of rain-making; (2 )  land-or iented:  reduced f i r e  
hazard ,  i n c r e a s e d  g r a z i n g  l and ,  improved ;:i ldlifs h a b i t a t ,  
reduced soil e r o s i o n ,  improved s o i l  f e r t i l i t y  and r e s e r v a t i o n  
a s s o c i a t e d  w i t h  t h e  impor tan t  Corps of  Enginners  and Bureau o f  
Reclamation dams; and c o o r d i n a t i o n  w i t h  Geologica l  Survey f o r  
c o l l e c t i o n  and a n l y s i s  and p u b l i s h i n g  streamflow d a t a .  A l s o  
i n  keeping w i t h  t h e  Na t iona l  Environmental P o l i c y  A c t  o f  1969, 
c o n s i d e r a t i o n  o f  broad envi ronmenta l  f a c t o r s  i n c l u d i n g  wa te r  
q u a l i t y ,  ec0.l. gy, and a e s t h e t i c s  a r e  be ing  c a r r i e d  o u t  i n  con- 
n e c t i o n  w i t h  p r e s e n t  and f u t u r e  wa te r  r e s o u r c e s  p r o j e c t s .  The 
Regional P lanning S e r v i c e  l i n e  i t e m  p rov ides  a c o n v e i ~ i e n t ,  
e q u i t a b l e ,  and needed means of  funding such a c t i v i t i e s .  

The funds reques ted  f o r  t h e  Opera t ion  and bhintenance program 
o f  $94,000,000 w i l l  p rov ide  an  i n c r e a s e  o f  $12,000,000 o v e r  t h e  
a p p r o p r i a t i o n  f o r  t h e  preceding yea r .  O f  t h i s  i n c r e a s e  $5,953, 
000 i s  f o r  purchase power and wheeling p r i m a r i l y  due t o  payments 
r e q u i r e d  f o r  power purchases from t h e  C e n t r a l i a  Thermal P r o j e c t ,  
Washington, under terms of an agreement t o  meet p w e r  needs o f  
C e n t r a l  b l l e y  p r o j e c t  customers.  The remaining $G,047,000 
i n c r e a s e  i n  a p p r o p r i a t i o n  requi rements  is  p r i m a r i l y  due t o  



g e n e r a l  i n c r e a s e s  i n  requi rements  on t h e  ~ l d e r  p r o j e c t s ,  i n c l u d -  
ing  r-s iacements  and mvaernizs t ion  of  f e a t u r e s ,  and t o  new 
f a c i l i t i e s ,  i n f l a t i o n ,  and payments t o  t h e  General  S e r v i c e s  
Adminis t ra t ion  f o r  space requixsments ,  P r o j e c t s  w i t h  s i g n i f i c a n t  
c o s t  i n c r e a s e s  i n c l u d e  t h e  Pick-Sloan Missouri  Basin Program, 
and Yakima, Yuma a r e a ,  Middle Rio Grande, Colorado-Big Thompson, 
and C e n t r a l  Val ley  P r o j e c t s .  

The Bureau of Reclamation 's  f i s c a l  y e a r  1975 progran  
p rov ides  f o r  o p e r a t i o n  and maintenance and a l l i e d  a c t i v i t i e s  on 
31 p r o j e c t s ,  p r o j e c t  a r e a s ,  o r  d i v i s i o n s  c -  p r o j e c i s .  I n  
a d d i t i o n ,  t h e  program prov ides  for t h e  Colorado River F r o n t  
Work and Levee System; n e g o t i a t i o n  and admir l i s t r a t ion  o f  water  
market ing c o n t r a c t s  on Corps of  Engineers '  p r o j e c t s  i n  C a l i f o r n i a  
power market ing programs a s s o c i 2 t e d  w i t h  I n t e r n a t i o n a l  Boundary 
and Water Commission power feat11r.e~ i? Texas; s o i l  snd mois tu re  
conse rva t ion  o p e r a t i o n s  on Bureau  land^; e x a r n i n a t i ~ ~  o f  e x i s t -  
i n g  s t r u c t u r e s ,  and f o r  pvrcha36 power and wheeling. One new 
i t e m  h a s  been addel--Miscel:aneous Flood Contro l  Operations-- 
which is a c o n s o l i d a t i o n  of  f l o o d  o p e r a t i o n s  a t  s number of 
water  u s e r  opera ted  r e s e r v o i r s .  Two o f  t h e  p r o j e c t s  and a c t i v -  
i t i e s  a r e  f inanced whally from funds  advanced by t h e  water  
u s e r s .  The t o t a l  o b l i g a t i o n  e s t i m a t e s  a l s o  i n c l u d e  funds  f o r  
o p e r a t i o n  and maintenance o f  t h e  P o r t  Peck P r o j e c t  which i s  f i n -  
anced s e p a r a t e l y  from revenue d e 2 o s i t e d  i n  t h e  P o r t  Peck con t in -  
u ing  fund. 

A s  a permanent a c t i v i t y ,  t h e  Bureau of Reciamation 
oparstes and main ta ins  o c l y  power p r o j e c t s  and r e s e r v e d  works on 
mult ipurpose p r o j z c t s .  Completed irzi9;tion f a c i l i t i e s  a r e  tu rned  
over  to  wa te r  u s e r  o r g a n i z a t i o n s  f o r  o p e r a t i o n  and maintenance 
a s  r a p i d l y  as t h e  necessary  agreements can b e  consummated. Pending 
completion o r  u n t i l  such agreements are executed ,  t h e  systems 
a r e  opera ted  by t h e  Bureau w i t h  agpropr ia ted  >r advanced funds. 
The Bureau w i l l  o p e r a t e  and mainta in  dur ing  FY 1975 a tot,!. 
e l e c t r i c  g e n e r a t i n g  c a p a c i t y  o f  6,586,892 k i l o w a t t s  i n  4 4  
powerplants,  a n e t  i n c r e a s e  of 32,400 kw o v e r  1974, and 14,392 
c i r c u i t  miles of  h igh  v o l t a g e  t r ansmiss ion .  Water systems 
opera ted  by t h e  Bureau i n  f i s c a l  y e a r  1975 w i l l  s e r v e  i r r i g a t i o n  
wa te r  t o  approximately 405,000 ac res .  
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BUREAU OF LAND MANAGEMENT 

The Bureau of Land Phnagement was established on July 16, 1946 
through the consolidation of the Ceneral Land Office (created 
in 1812) and the Grazing Service (formed in 1934) in accordance 
with the provisions of sections 402 and 403 of the President's 
Reorganization Plan 3 of 1946 (5 L.S.C. 133y-16). 

The Bureau classifies, manages and disposes of the public lands 
and their related resources according to the priciples of multi- 
ple-use maaagement. It also administers the mineral resources 
connected with acquired lands and the submerged lands of the 
Outer Co~tinental Shelf. 

Public land resources managed by the Bureau include timber, 
minerals, wildlife habitat, livestock forage, public recreation 
values, and open space. Bureau programs provide for the 
protection, orderly development and use of all these resources 
under principles of multiple use and sustained yield, and 
for a quality environment. It manages watersheds to protect 
soil and enhance water quality, develops recreation opportunity 
on public land, and makes public land available through sale 
to individuals, organizations, local governments, and other 
gderal a~encies when such transfer is in the public interest, 

Program a d  Financing (in thmrwdr d dollars) 

Program by actin'tiu: 
Direct program: 

I .  Resource rnanagnncnt. conurva- 
....... tion. md protcctim.. M.642 78.51 1 

............ 2. Cadastral survey.. 7.978 8,624 
3. Firefiyhting and rehabilltation.. 22.804 6.400 

...... 4. Ccnaal adminkration-. 3.034 3.423 --- -- 

...... Total direct program.. 94.658 96.9% ----- ----- ----.-- -- 
Reimbursable woaram: . - 

I .  Rulurce manasment. conm- 
.... vation. and protection. 

........... 2. Cadastral survey.. 
3. Firchghtiip and rehabilitation.. 

Total reimbursable program - 

Total progrmcortr, funded 1 -  

Qanse in selected roourcn (unJe- 
........... livered orderr. stores). 

10 Total obligations. ............. 



1. h e s ~ u r c e  itiarraijeacn t , conssrvat ion, and jrotcction .- .. -.- - -- 
I~cludcs such activities as land and mineral mailagement, range 
nanayemt?nt, forestry, so- 1 and watershed conservation, protection, 
and recreation znd wildli fe. These activities provide realty 
leasing, and records servlces as well as related land classifi- 
cation and mineral examinztion work; utilization of rangelands 
by livestock to help meet local and regional demands for 
livestock forage; a sustained yield of timber to help meet 
denands for wood products; management and treatment practices 
needed to maintain and improve water quality, reduce flood 
danage, and prevent and control erosion from BLM lands; con- 
tract and force account wildfire protection for public land 
resources; fish and wildlife habitat management and improvement; 
and recreation management, planning and site investigation on 
Bureau administered lands. 

Proposed increased funding is required to assure devel- 
opment of public land energy resources; to provide for OCS 
envioronmental assessment; to safeguard surface resources 
subject to damage because of mineral leasing and exploration; 
to help insure that advanced consideration for the environment is 
given to enery allocation decisions; to provide full year funding 
for Alaska Pipeline construction supervision, to develop sound 
land use plans to guide the development of energy minerals and 
related land uses; to carry out the requirements of the Alaska 
Native Claims Settlement Act; to adopt a sustained yield pub- 
lic domain timber harvestplan and increase the supply of timber; 
to manage recreation visitor use and protect affccted resources; 
to carry out provisions of the Wild Horse and Burro Act ;  to pro- 
vide for the increased costs of employees compensation; and pay 
a pro rata share of space costs, 

Wild & Scenic Rivers, National Trails and Bicentennial 
Trails -- 

This program component is intended ta preserve, protect 
and manage selected rivers and trails in national systems as 
directed in Public Law 30-542 (Wild and Scenic Rivers A c t )  and 
90-543 (National Trails Systems Act.) The increase also funds 
BLM's participation in the Nation's Bicentennial celebration. 
The Buxeau administers portions of 2 designated Wild and Scenic 
Rivers, the Rogue and Rio Grande, and is involved in the analysis 
of iour rivers classified under P.L. 90-542 as "Study Rivers" 
for possible designation. BLM lands border at least 10 addi- 
tional "Potential Study Rivers". Timely and knowledgeable 
decisions on potential Wild arid Scenic Rivers are critical to 
long range planning to prevcnt water impoundment or manage- 
ment actions such as timber harvesting which would alter the 
character of the river. 



Exploding use of white water on three potential Wild 
and Scenic Rivers dictates a need for additional river manage- 
ment, Some 80,000 enthusiasts rafted a popular stretch of 
the Stanislaus River in California in 1973. The sane intensity 
of use is being experienced on other rivers in the West, 
including parts of the Colorado and Green Rivers in Utah. 
Management implications of this growing sport include a need 
for sanitation and primitive camping facilities, fire prevention 
measures, hazard identification, provision of launching and 
take-out places, and visitor management. 

Program features of the Wild and Scenic Rivers increase 
include : 

- Management under the terms of the Act of the two 
designated Wild and Scenic Rivers, the Rogue and the 
Rio Grandc. 

- Participate in the evaluation of the Salmon and the 
Bureau Rivers for possible inclusion in the Wild and 
Scenic River system, 

- Initiate preliminary analysis on additional potential 
rivers traversing public lands. 

- Implement river management on the white water rivers, 
such as the Stanislaus River in California, and the 
Upper Green and Colorado Rivers in Utah, 

The increase will also provide for development and 
implementation of a management plan for the Pacific Crest 
Trail in cooperation with the Forest Service and evaluation of 
the Oregon Trail for possible inclusion in the National Trail 
System. 

California Desert Management 

The Southern California Desert is a vast area some 240 
miles in length and averaging 100 miles in width. Virtually 
untouched until recent years, the Desert is now undergoing 
people pressures that if unmanaged will result in widespread 
and permanent damage to cultural and natural values including 
archaeological and historic sites, wildlife, vegetation and 
watersheds. This program increase will provide more intensive 
management of the desert area to be supported by land use 
planning and other resource management as necessary to resolve 
conflicts. It does not duplicate program features in ORV and 
cultural enhancement increases. 



Forest Development--National Resource Lands, outside western 
Oregon : 

One immediate objective of this program is to restore 
producing capacity of forest lands where it has been reduced 
due to logging, insects, stagnation due to overstocking or 
other causes. Early estaS1is:ment of cover protects water- 
sheds, restores timber production and enhances physical 
appearance. This effort also suppresses growth of undesir- 
able ssecies of no economic valce and reduces fire hazard. 
The FY 1975 pxogram level will incluc?e 2,C00 acres oE 
reforestation, 40 acres of site improvement and about 1,600 
acres of stand improvement. 

Soil and Watershed Conservation: 

The Soil an2 Watershed program has three primary 
objectives: (1) to determine condition and evaluation methods; 
(2) to protect and improve productivity of watersheds on the 
National Resource Lands; and (3) tc-, establish and maintain 
acceptable standards of watershsd management to control soil 
erosion and water yield. This program provides technical data 
and capital investments in support of other.resource manage- 
ment programs conducted on the National Resource Lands, and 
soil and watershed information for the Bureau's planning 
system. 

Effective land management and treatment practices are 
dependent upon knowledge of soil stability, water quality and 
quantity, and environmental considerations in determining the 
proper location and design of roads, location of rights-of-way, 
provisions for exploration, extraction, ~ n d  rehabilitation of 
mineral deposits, timber harvesting, recreation use and 
development, fish and wildlife habitat, and rehabilitation of 
watersheds damayed by fire, flood and other events. Support 
of these activities requires A watershed program which can: 

(1) Determine need and use of a sufficient supply of usable 
wzter to permit the long term use, management and deveioprnent 
of public land resources. 

(2) Design and apply management practices to improve water 
quality, quantity and timing of yield to provide a controlled 
yield and quality for the user, and avoid pollution of water 
flowing through or from National Resource Lands. 

(3) Provide technical data on soil and water resources to 
insure the selection of proper rehabilitation measures on 



potential energy mincral resource lands destined for develop- 
ment. 

(4) Rehabilitate damaged watersheds to restore stability, 
productivity and proper hydrologic function. 

In areas denuded of vegetation, artificial revegetation 
and other soil conserving practices are required to accomplish 
desired results. Control of gully, streambank, and streambed 
erosion often requires special stabilization structures, 
riprap, sloping and vegetation eroded banks. 

The control of soil erosion and water productivity will 
continue with various practices such as water retention and 
detention dams, contour furrowing, vegetative manipulation, 
and weed and pest control practices that affect water quality 
and quantity. 

Watershed conservation program accomplishments, needs 
and present erosion conditions are reflected in the Tables 
on the following pages: 

Inve2to;y 'lc~c.?.pliss- 
or' Tote1 zzc:s ?/ a d  ?L&med k,u3.L~.~ 

bits !<xis 2; 1937-e2.373 2914 19 75 Ucrk - ..-, 

*.. n.ttct Cl;r.crol S c r u c t ~ r c . ~ .  . . Cu. Yds. 542,601.jv3 30,0!,4,532 65,363 60.CS3 212,435.5.::; 

0:5-r C3ns.x~. Pr,tctice;, 2i Acres 19,125.;;i0 ?.C56.353 li,rJ:S 200 1 6 , 0 1 8 , ~ 3 1  

l;.idcs:r?tle P l u t  Coacrol.. Acres i21.900 79,630 3,359 2,396 34,319 

Bevcgeratioc.. . . . . . . . . . . . . . Acres l4 ,i95,0,>0 3.685.3s3 4,035 2,533 11,105,112 

V ~ t i l r  Pdvelopzelts ......... Sm!,ct 85,243 4i.iL.7 i .333 1 .?OD 35.i53 

?/ Ir.i.er?:o~y aoT t o x l  necZs L-3s co~?lcccti 5 y  ;kc 3x;ezr; durin: 1 3 5 L  lr.4 rcflocccd the total ?:ads - 
of :'a -,i.61ic llnds as the: fG=atCfleZ. Tic invan:orp J Z O R I ~ S  i;.c;t:S?. t b s e  Zilitad mCer 
"Acco~~;li:rentnl'. 

2/ Z=.el.:da: d l  ;sr.rccs; Sail & 5?.~t>r~:7cd, ;(~:.EC. TJC?~.>v.:iencs, P:,c ?kh?b i l i ta t im,  P.L. 565, cod - 
?L-ivz.:*. 
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Program of Continuing Work:Cadastrz,l S u r ~  

Cadastral survey is basic to all major resource programs 
and is the unique responsibility of BLM on National Resource 
Lands and on yubliclands administered by the Bureau of Sports 
Fisheries and Wildlife, National Park Service, Forest Service, 
Defense Department, etc. The program is essential for land 
sales, exchanges and transfers, easement acquisitions, and re- 
source product sales. The Forest Service remonumentation pro- 
gram and the identification of National Park and Indian Reser- 
vation boundaries are also requiring considerable effort. 
Reimbursable surveys are performed by a Portland basedfield 
office in the states of California, Oregon, Washington, Idaho 
and Nevada on a priority basis. The Denver Service Center, 
which has overall responsibility for reimbursable surveys for 
all states west of the Mississippi River excepting Alaska, 
performs surveys in the remaining western states. All cadas- 
tral surveys east of the Mississippi River are under the juris- 
diction of the Bureau's Eastern States Office located in Silver 
Springs , klaryland. 
Cadastral Survey in lower 43 state 3 :  - 

Continuing in FY 1975 will be efforts toward: complet- 
ing an estimated 2.2 millio,~ acres of original and resurveys 
requested by other agencies; surveying or resurveying 10 million 
acres of National Resource Lands in support of resource manage- 
ment programs with the goal of providing survey support on a 
pipeline basis by FY 1979; and refining the formal corner 
search and evaluation program begun in FY 1973 in the forested 
areas with cadastral survey followup to rehabilitate existing 
corner evidence or reestablish lost corners. Much of the 
original surveys were completed prior to 1910 and corner evidence 
is deteriorating. Continued effort will also be devoted to the 
accelerata3g need for oil and gas leasing maps on the Outer 
Continental Shelf, and surveys required for other energy 
resource areas. 

The long-term potential survey workload necessary to 
support Bureau programs follows: 

Y l l e o  of P d c r  of I,bn-Years of 
Sur:ev --- Hor?*rr:c.nt:~ turvcr Ef Zort - ----- I 

Knovn Survey Needs.. . . . .  313,733 619,400 ?2,P53 I 
Potential A d d i r i o i ~ a l  
Survcy Rcguirenents 
depending upon eon- 
dit ion of existing 
S ~ N C ~ S .  . . . . . . . . . . .. L@_Leg * 613 -a_--  OW) 15,415 

Total 1'o:r:;ltizl 1 
Necrs . . . . .  ............ 523,700 1,032 ,400  35.368 i 



Benefits of the program include the resolution and pre- 
vention of trespasses, better public service, more efficient 
resource management and prevention of further revenue losses. 
Potential demand in the Cadastral program as shown above would 
require 100 years to complete at the present funding and man- 
power capability. 

Alaska Cadastral Survey: 

Two legislative actions have brought about a massive 
survey workload involving the more than 345 million acres of 
unsurveyed lands in Alaska. The Alaska Statehood Act granted 
the state 104 million acres throtigh selection, and the Alaska 
Native Claims Settlement Act provides 40 million acres for 
native allotments and townsites, trade and manufacturing sites, 
etc. 

Additional Water Research: 

- Anals.ais by Acti':itty - 
F.Y. 1973 F.Y. 1974 Inerr~bc  (+) cr 
&.nu>i k o u n t  F.T. 1975 3e;rr.;~~- (-) 1975 1 

BUREAU OF SPORT FISHERIES AND WILDLIFE 

The Bureau of Sport Fisheries and Wildlife was established 
in the Department of LIe  Interior on A-agus+ 1956, by the Fish 
and Wildlife Act of 1956, as amended (70 Stat. 1119; 16 Ij.S.C. 
742 (a) - 742 (1). 

In the area of resource management, the Bureau provides 
leadership for the protection and improvement of land and 
water enviro~ments (habitat preservation), which directly 
benefits the living natural resources, and adds quality to human 
life. Activities include: 

Biological monitoring, through scientific research; sur- 
veillance of pesticides, heavy metals and thermal pollution; 
studies of fish and wildlife population; and ecological studies; 

Environmental inpact assessment through river basin 
stedies, including hydroelectric dams, nuclear powersites, 
stream channelization, dredge and fill permits; associated 
research; and environmental impact statement review; 



Area planning and preservation involving river basins, 
wilderness areas, and special studies, such as oil shale 
and geothermal energy. 

Pto~ram nnd Financing (in thnusands d dollars) 
- - 

Idsntificatron code IO-18-16! 14-1-405 1873 acturl 1374 eat. 1975 cst. 
---. 

Program by rctivitier: 
Dlrtct p;ogram: 

........ 1. Habitat preservation-. 
........... 2. Wildlife resources. 
.......... 3. Fishery rerwrcn... 
......... 4. Endangered species-. 

5. Interpretation and tecreati on... 
............... 6. Administration 

Tot J duat prwrun.. ...... 
Reimbursable program: 

7. Replacement of penond prop- 
erty sold.. ................ 

8. Mixcllqneous services to other 
................... agenc~n 

Totd, reimbursable pro- 
gram ............... .. 

Totd program costs. fund- 
.................... ed 83,834 90.489 104.795 i 

Ch.inge in selected resources (unde- 8 

I o r d e r  ................ -2.907 .................. .- - -  --- 
............ 10 Total obligations.. 80.927 90.489 104.795 

1. Habitat preservation.- Alteration of the Nation's -- natural envi-:~ninent to satisfy man's needs and desires has had 
a serious impact on and poses a continuing threat to fish and 
wildlife resources through degradation and destruction of essen- 
tial habitat. Studies are conducted to determine the type and 
amount of habitat alteration to arrive at measures to avoid or 
nitigate unnecessary deterioration. Technical assistance is 
provi3ec' to Iederal water resource development agencies and 
private industry, Biological monitoring of fish, wildlife, and 
associated ccosystems is used to determine the location, nature 
and rate of environmenkal pollution and degradation. Research 
is conducted to determine the imptct of pesticides, chemicals 
heavy metals, oil and other pollutants on fish and wildlife and 
their habitats. Continuing studies of natural resource develop 
ment are used to determine the impact of dredge and fill 
and pollutant discharge activities in navigable waters; nuclear, 
thermal, and hydroelectric power projects; major water resource 
developments; and small watershed projects. Recommendations 
are formulated to mitigate or minim'ze unaboidable losses, pre- 
vent avoidable losses and enhance resources when feasible. 
Environmental impact statements for all Federal or federally 



a s s i s t e d  p x o j e c t s  are reviewed a s  a re i l t e  w a t e r  q u a l i t y  s t a n d a r d s .  
fish and W i l d l i f e  i n p u t  is  provided f o r  comprehensive r e g i o n a l  
w a t e r  r e s o u r c e  development p l a n s .  S t u d i e s  of  t h e  p o t e n t i a l  w i l d  
o r  s c e n i c  r i v e r s  and unique a r e a s  a r e  c a r r i e d  o u t .  

BUREAU OF OUTDOOR RECREATION 

The Bureau of  Outdoor Recrea t ion  was c r e a t e d  A p r i l  2, 1962. 
Under t h e  a c t  of  May 28, 1963 (16 U.S.C. 460) ,  t h e  Bureau is 
r e s p o n s i b l e  for promoting c o o r d i n a t i o n  and development of  e f f e c -  
t i v e  programs r e l a t i n g  to  outdoor r e c r e a t i o n .  The Bureau c a r r i e s  
o u t  most of t h e  r e s p o n s i b i l i t i e s  d e l e g a t e d  t o  t h e  S e c r e t a r y  under 
t h e  Land and Water Conservat.j.on Fund A c t  of 1965, a s  amended 
(16 U.S.C. 4601-4). 

Land and Water Conservat.ir?n 

Program and Fmncinl (in thousan& of dollars) 

Identification coda 10-16-5005-0-2-405 1973 rctusl 1874 cst. -- -- 
Program by activities: 

I .  Assistance to States.-- .......... 101.249 135.000 
2. Federal programs- ............. 88.5% 123.724 
3. Administrative c x p e w . .  ....... 5.173 5.573 ---- 

To?al program costs-- ......... 195,018 264.297 
Chanje in selected rerourcn (unde- 

livered orders). ................. 108.203 45.625 --- - 
Total obligations--. ........... 303.21 309,922 

1975 est. I 

Ass i s t ance  t o  S t a t e s .  Funds a r e  provided f o r  a s s i s t i n g  
S t a t e s  in f i n a n c i n g  up t o  50% o f  t h e  c o s t  o f  p r e p a r i n g  recre- 
a t i o n  p l a n s ,  a c q u i r i n g  l a n d  and wa te r  a r e a s ,  and developing 
a r e a s  f o r  p u b l i c  outdoor  r e c r e a t i o n  purposes.  

F e d e r a l  programs. Funds a r e  provided t o  t h e  Na t iona l  
Park S e r v i c e ,  F o r e s t  S e r v i c e ,  Bureau o f  S p o r t  F i s h e r i e s  and 
W i l d l i f e ,  and t h e  Bureau of Land Management t o  acqure  c e r t a i n  
? r e a s  f o r  r e c r e a t i o n  u s e  and t o  p r e s e r v e  n a t i o n a l l y  impor tant  
n a t u r a l  and h i s t o r i c  a r e a s .  

Admin i s t r a t ive  expenses.  Funds a r e  provided t o  coor-- 
d i n a t e  and a d m i n i s t e r  t h e  S t a t e  and F e d e r a l  programs, and t o  
review S t a t e  r e c r e a t i o n  p l a n s ,  S t a t e  p r o j e c t  p r o p o s a l s ,  and 
Federa l  land a c q u i s i t i o n  p roposa l s .  



hnalysle by Activltieo , 

Ylscrrl Yenr 1' 5 
Efi chT'i:c. --. 

Total  hva1lnb.k 
h?lat Un~bll$.d lW5 C o ~ p r c P  

Availablt: Tvt~: &lance Budc,et t o  Total Avail- h s e  
Acttvlty lV4 Am; ?nLlo Fmw l7(lb Eotlmte u!> l~  l p b  ItoCerecica 

2. Federal Program ----------- 1171349,lh 971 5w,W - - Y1,500~000 -191849,141 BOR- 

Funds mqucsted i n  1$7/5 together with a l l  unobligatrtd carryuver h h n c o r  w i l l  b . ~  used fo r  gracts-in-rrid t o  Statcs to 
iizianrs up t o  50 percent of the cost o r  lrre,mrlw an4 ~la ln ta in i l l~ ;  O I I ~ C O O ~  N C W B t i O l l  plane, nr :qUi r l~  h c d  aad ~ t 3 r  
areas, anit d e v e l ~ p i q  a x a s  f o r  outdoor reclration purposes. 

r;,.pcestcd i n  IF75 w i l l  provide t o r  the  acquloitlon of additional h n d  and vater  at'ea8 by the Nationsl Park Service 
($71,500,000); Forest S e ~ i c e  ($l'1,000,009); Bureau of Sport Plshcrieo and Wildlife ($8,500,000); and the  8.-au of 
b u d  E ' e ~ e x n t  (($500,000). 

i\mb requested i n  l g 5  v i l l  ffnance the cas t  of admlcla ter i~g the Fcdwal and State progmws o r  the Ian& an4 Water 
C o a s e ~ n t i o n  EVnJ Act. 

Nee3 f o r  :r.:~as*--(I) h e  f i s c a l  year 195 r eqws t  of ~ i$ ,COJ ,W rapt-cents 
an increase of ~30,CW,ODs o-ier the Q~PvIo .~~  f I s ~ . a 1  yerr  igk epprc?!iatien of 
,466,&V1033. ?his increase i s  needet3 t o  ~ e s t s t l l s h  e ;ng?= Level c o - a w w a t e  
v i t h  tke  S'atea' a b i l i t y  to obllgate hrnd mnis, a t  a srute:rr+& ntr? f o r  ;kc 
or i e r ly  ac.' ef:ectivc a c q ~ ~ s i t i o r  err3 dcvelopzent of rccraction ereen sub 
t ac i lF t i e s  u & ! r  the  b u d  and Yet-r Cozservation au:hority. .Secst&l:shr=t 
of such a pro&= level  1. es ses t i a l  i f  a c q ~ s i t i o n  an3 deyelop-dnt of Sta te  and 
loca l  Laad eri f a c i l i t i t s  f o r  -w.ri. s n i  r e c ~ t l o ~  p ' iqsses  is to h a p  y?.cc ir:th 
:be :htioc's c c e b .  %..E co:3ir=ition o i  the  tcr.Cra roc of +2..o KuV 0-pen Sps-• 
p m g m  and tSe m:ertainies gro...iw out sr Conaresslorsl cc=site?;.tioo of 
s p - i a l  re.cvezue rharlcg Sss ad'=:. fur ther  p r e s s u ~  oa t S e  L a d  e.23 W%*&r 
Cczsrnxt icn  F;oL T'I;~ uport-,- 2iceatenn:al c t l cb ra t i c3  z y  vell s t t zu t a t e  
State c t t i v i t i e s  to czva+tc es3.Ce.~elop parh an1 c p n  s.p:t &t a l l  lavels  ot 
s o v e m n t  uith 1 4  m d  Kater Con;?re t ion  funds. 

Ir. U & t  of the  r a t i on r l  e r r g y  c r i s i a ,  thc  EUR.-LI i s  urging tbe Steads t o  
 cord p r i c r i t y  f u a u c g  to:  ( a )  3cCp iS i t i~3  of isnd l ~ ~ e t ~ ? .  ei0q public t r m s -  
por te t ien  corridors, v i t k ln  walYdw distance of p:-i-&r! usrr grnu?s, et& 
accessible by non-wfarizcd ve:?:-ler end public Sre.xit ;  cni (b) &car d e r e l o p r s ~ t  
lx5n to pm:ectn ~ b l c h  pmvlde lc,r energy-cons~~~::ve recrestiol; r.c2ivitics1 such 
as blcycliri; rrni hi?Jty, a c i  to ur5an-criente2 Sc:r-use proJccts, su-:? es tennis 
cocrts, mlr-dug p s l r ,  phyyrou?;is eci b s l l  f i o i l s .  



Un&.r th is  ptugmn, Ye'eral dollars e r ~  mtched with nu c y u ~ l  o r  l a rge r  a m u t  cf 
s t a t e  o r  lcca l  .aray t o  filzszci. the ecc,:dsition anl jor  cIeuolcbri%~t cf oufdocr 
r e ~ ~ a t i c n  ?.=as aar!l f a c i l i t i e s .  As r cqu iwi  55: the h:nd aril Xater C0worta:ion 
h7 . l  $.ct, &11 p r ~ J e c t s  c;L:C. t e  i n  a:c?r4 v i t h  tho Coop~:hcri?\~* Ststcvida CutCcjr 
bcri?:~tlos Plwi prc; - r>l  by ti.? S:-.tz anP spproi'cd by tts T.c=au o r  Cuti3or 
Pecmotloc. lkis rrquirrzent t?.stat.lishcs an o?d*r!y c.pproach t o  resolvin,: t 
outdoor ~ s ~ ~ % t : o n  net& a t  t h e  Sta te  and local  levels.  Slithout excepti?n t b t  
S t a t e  ; ? s x  Jniici,.te a gxviw z%eJ. t o  provide mar\: recrer-tlsn opj,ortmitiar  mb 
a l x k  of 3Wte a n i  l ocs l  funis sufficient t o  Lo the whole Job. 

Thruuq,!~ F.Y. 1974, sgp r sx in t e ly  $1,005,645,000 w i l l  have bean appropriated 
cn EL 50-50 mtcb ing  i a s j :  for St-tc pS~rr;eseo and rare thnn 13,000 iaiividlul .  
grant pro;s:tc. approved by the 3 m a u  or Outkor  Ptcreatioil. The F.Y. l m 5  
appropriaticrs repuezt of $l#,OCn3,003 i s  gealed t o  an orGoitq pngrara e f f o r t  
vhich the Sta tes  can ob l i j a t e  a t  present s taf f i rg  levels  wit?~out cfo6t i rg  la:@ 
future carryo-rexu of i d l e  public F i b .  

s i & \ t s  of .*cect A~coql ls?sezts - -Emugh the  pmgram o i  Sta t e  grants,  the  
Entiso's p b l i c l y  o i w i  cu t3Gr  iecreation es ta te  h s  been increased by 136,OM) 
r c n s  a t  the  S t a t a  aj.d local  level  d u r i q  B.Y. Lgj. lu the  ssoc period 
$126 r i l l i o n  i n  F d e l a l  p m t s  catched. hy en e 4 ~ 1  w u u t  or non-?ebca  &us 
ur.5 o b l i ~ z t a !  fo r  t3e da ra loy~ec t  of outdoor recreation l a c i l i t i e s  . 

Fiscal  Fiscs l  Itcrease (+) or 
Year lgo Year 1975 Decre-e (-j- 

k t i o c s l  Park Servlce $ 1 , ~ 1 ~  811 5 C 3 1 m  $*70,5001000 
:-omst Serfice k,5X,OCJ 17,CYX),MX) +13,CM),CCQ 
X w i u  c Exar t  Fiskeries 

rcd 'iilbl i f  o -- 8,503toCu3 8, 5ml  oc0 
%reel; c: Y.~a&ecrnt -- 5 C e  -- 50~#0CO 

Tot91 $51M3o,m 5 $+%150 ,mT -- -- 
::tci f n r  FU::; ?.:qq;.:tcl--Thc fuk nquestcd  r&? for the  acqulsit iox of lac& aoi -- - 
L%cr -:;>atlo3 ZEes sP m t i o r ~ ;  a::l .=gios~J. si,--,il'icatce. The h r ~ e  
rl?zbl!~~tci crzycvsr s-hlch L - ~ Y  ~--.zihtrLe f o r  ec3.'aisitioa i n  F.Y. l m b  .vlU hmvc 
b i t 3  ctilizei L:I tk2 b56in3% c.C F.Y. lm. IC &\-giopiq tSe F.Y. lyrj prism 

ccc;i%?-tiul  was qiven t c  ',ire energ1 r equ ix re= t s  o r2aching p lb l i c  outdoor , 

xc:vn.t;ion .Crrcilities. R~.co#iliolr.~ t t e se  eocr6y ~ q u i = ~ n t s ,  M s  are 
yxgnc=-.:.l tc  acquire crnbs with13 rea~c-ble eccrss o i  %Jar papuletion centcm 
esd t o  c?nticc? sc ccg.aisi:icn groglr= of needei lan.1 enll vatem bhich p,w*Lfe a 
bs;.' :or sutdoor r c ~ a t i o n  op;&tun:ttcn. Fw:.'~ &re also r r c o ~ n d e d  for tkc 
Y r % , : T d Z : i C t  0:- o ~ i t ~ t ~ i l i i ~  ~ 5 0 . ~ ~ 9 ~  ant c..rtain species of mrs a n i  ccLa~crcd 
uil,llir't. Tne r e g u s t e l  iwL ax- wc+.;sary t o  r a l ~ t a i n  viable acquisit ion 
piazr"-= an: to pmse=e key prqzrt.:es for  public &creation use azd tn&ynnt.  

Total  ------------------- - $ *q.&* 



no a l d i t i o v l  p 3 t t l o = a  srs r c a ~ a a * ~ d  i n  r'isanl :nar 191.5: t h i s  ac t iv i ty  v i G  
NU ba8I.c- th8 E r u t  P r J m  1'1~1 at LD th. ~ m ' f b ~  

%be Burrau's a c t i v i t i r r  i n  the f i e l d  of Rd8m.l m t e r  l a r o l ~ ~ e i  p w  * t a m  
p r h a r j l y  Cma the BLLROU'S O r e c  Act (P.L. 66-29), t he  Feb rcd  W~tar RPJect  
h c r s a t i o n  k t  of 1465 (P.L. 63-72), aed the  I ia t iocd Wi roa=ac te l  Pollc~ Act 
of 1#? (P.L. 91-190). P L W y  work r i l l  ccn t l rqx  i n  three = ja r  arssr :  

&gicaels n34 O t b r  $?$Bw: V n t r r  N I O U r C d  6tvti0pmeft s t ~ i i r r .  ~ t i L F i 2 l  BCC C 0 9 -  

ducted t o  re la te  propxed % - ~ t e r  &\rlo;u*:t pr,Jects :o public m c r r a t i o t  rrodr 
d to =certain the iqac".:: on o*.itAco: rr-rzrtitn, w:~al 3rd sc*nic mccursrs 
a d  asrociu:e.1 cnvlrrrm=&l v a h s .  PA1 ;r .uidenrtlos i s  give3 t o  th lee  
e l emnt r  as i den t i f i e i  i r  the S a t e  comnhs%zs:rr su t icor  m c z d a t r u ~  p h p r  d l - h  
a m  rrquinrd by the land an:: Voter ~0ns ; rn t ion  rP.d Act (P.L. 80-578). The 
h a u  m c o ~ n b r  mro-a C O = S Q M ~ ~ O C  cad recm&tioc use enhance381: imUUr8s 
f o r  conai&mtloo in pro;&ct p W  foreula:ion .rd encoumgcr non-r 'aded cdain- 
istmtiozt  of recrration devel,-nta on Fsdaml projects. 

Rsvirw of Pm'ect  F e ~ r t r  Llcrnre and Pemir Auplica5ions, and Clvirorr rz ta l  
I~ACC ~'Xt~&ntS--f::lr &&l'.i ? e V : ~ . d s  3pSf ib  03 y a k ?  E 3 J L Y P  dd 'dC1~~a l :  
~ r s l c r a l s  by t h s  Corns cf C u i r s e n .  Euruau .: :%claation, a d  otber 6avcro3nc& 
&icier, ah by pr iMte  i c t i r a r .  I rqui r iw a Federal betion, ~ i c c m n ;  o r  penit. 
Special rrvlewr are cab w=e.x . , i t a u t ~ o r i t a t i c ~  studiee c i  s e l e c t ~ d C o ~ s  of 
--en proJactr m s u l t  !a signLficmnt c u e .  i n  recreation benefits  snd coats. 

The Buzaau dctemlnas vhethtr  -&q&te cozs tkzct ion  ha3 bten l iven t o  the prerer- 
*a*.fon c f  mt rua l ,  rcecic,  and mceaC,ioo RDO?LIF~S a d  relaced e a v l z ~ ~ a t ~ ;  
valuer; t o  the o , ~ r t u n l  .its vhicJ +hs project  a y  a f f o r i  f o r  retitillg o2L.m: 
mscreatioa roe&; an5 t o  t5z co-s!stcrtcy of' th4 p re ; cu l s  v i t h  tke  policies 
erhS:ished by the :Iat>c.r~iic Plan. A &:erc?ratian i s  ah; at t o  the . arlr 
to which p ros se& r e c 2 a t l c l  an5 f i sh  accl v i i U l e  & t e l o ) ~ c t  c o d o m ¶  to 834 i s  
i n  accolri v i t h  S k k  coqrehear io t  os&Aar recmrt lon  pima.. 

The Ihnaau - v i m  rnv iml rzc t a l  1 , v t  rtu*%?ants p%wlsd 21 i ,com!aad- v i th  
-P.L. 91-19 f o r  pzwp;ed r ' e & n l  a t c r  ms>r;rce Cve la ; z r t r  crd f o r  l ic+nse end 
p a t  actions. C o t s ~ r s  &re nrd? c o a c c r c i ~  *&e a&gucy ci the comidcrrt ion 
giver! t o  r e c m a t i c c d  resw&Tes 6d rehted r?:vlrCWz*%l. \%lcrts ard to f s t r i b l e  
a l t e n a t i v e s  which uoulC evsid sts-erse iqa::s. Qp1icaticn.s f o r  Corps of 
Engi~e,-s p m f t s  f o r  d.-c-&is, f i l l i . 3 ,  erca-,atio3, o r  otker r c l a t e i  vork in  
mvigable ve.te.a are  rcvievti by t i e  icrtnu.  S'hsts?tloe cozzc*=ts a= pmvided cu 
se l ecbd  p a t  a)plicrtiune ~ i - , t r c  sigfli:rzt .-ecraatiorpl B L ~  L C ' ~ ~ I U C ~ ~ D ~ A ~  

mlues a,-e involved. 

The Bureau revisvs propooslo fo r  h y j ~ ~ l ~ c t r i c  pmJs::r ssb)ect t o  licenrt-91 by 
the Fehienrl Power Cut?irsio= t o  nas:ue 5tat c 3 t i 5 r j  p&iic E:CCSS anL r ecna t ioaa l  
oppert9;sit:ed a:* pm-tii,31. A= ~ s ~ r c e s i ? j i y  iwean: ;a& ~f the mvi ;v  i'u:tion 
involves the ~prcvlsicc cl' pinc:i;lg arristec" t o  &ti: ' t i e s  d u r i u  ~.cal.ly s'aser 
of yrojctb p l an f i i x  t o  identify N l l c  xc.-eatioc t$*d;i that c&n be wt by the 
prlvatc sec tor .  

L79ter ae4 frzd ! J ~ P  ? ~ q - - C o ~ ~ . +  rr+rr an* re'ktsc? l a d  r:scurcas g b -  -- 
ing f o r  ttc :;;::on :s a: intc:.a.;$=cy pragIur cctofi:nz:eL by tke  'Jllar Fr s su r~es  
Ce(zci1. i'itij stuC1rs ere sri;ei'rlo.i ir  t;:oxkscs v!th r- co:scl!bted Inter-  
a s o c )  b.j!rct wh:ci s?..-::leu fc*r rai2fr;ussL-* i:rmnciq cf $;-r a,=%. Tale P x s e : ~  
c x C c t s  nglo:nl ctc<:*:s of ct:~;>cr >cril- ir .a pctar:ies e k i  ~ 3 : ' i ? 5 = ~ n t s l  
' .ziiza, cflvisg :dl -:,--;:%=:ic.: t c  alz+.~.i:?v: ?r c:ye:I:~ ues  of Y:.lc 
m33'a:es. A n : t ? r%x t i t ~  ic =f :bf o,".ic,~r r*cx:~::i.a S S O ~ A  iiik:~h := t e  
mt thruugr c?r.:$rzt!.cr., l.-va~o>*c'., a r l  tse Q C  v?.ts? ;..:A r;.ktec! k c 2  . 
rrrourccs. T t t  ij-m~., .:zrLs:j ?.. g s s  f,~,:&t::c a.?C ;re:;r--r rqerts f o r  r iver  
b b , i ~  ~ ~ 5 2 2 ;  .L:?s c= 3:':~;. :.'>:L-:: -3,;l:') :ztf:--~3rCY pc:;$ ':..i'!-d prira:y ."r$ - 
~ ~ i b : i : t ; : . f ' . r  c~~re?:~iri & : iorl i~: .e i >i:.3. ':be c:;..:~: '.?czttYy ascar >ae:i=g 
o-~ts taeUng r t c n a t i o u i  "3 c ; v i ~ s ; c n t n i  vr-3'ds z e k d  for tke  FzSenil 
ncrent is r .  - a t a h  and tsosa r?p;p;riab l o r  non-Federal r;t.Apistration. 1?1e 
B m a u  a l so  assist3 i c  .k> co?.iccti?a. 

In a d 9 t i e n ,  tke E r r r w j  v i l l  pri!ci-m'.e i n  tt.e 1 9 5  A*s*rcr~ i :  uf 'Zstrr a d  
P,?ht,e$ b 3 i  k 9 3 t i ~ e s .  Tr.2 r?zt23ti0.? *.rate? neriO Yiil re +-:fie3 ?.r Q rp3rt 
0: tht  I'r;ict'c severs t.;.! c.%rgir5 vaztr ;mblr.s r r , i u i r i x  resul%i?a by 
33Siow.1, S t a t ~ ,  CCL r231 :?-I EL~~;?LS. 



E!g!!f4tts of M e  :t Am<,-~liskents--Pithla the wt mu, the Wurtcru 
~u-t.ici;rrr+l io  w.% ;U 103 Cetsral m t e r  resourcs ? r u a l ~ j r a t  -,mjectn 
pmy3?i a :c ly  by tL.a a;~=ru o I L c h t ~ o n  an4 the Corps o? &iwr&. These 
pn jcc t s  Inc>isd Q plan of bvtlopzeot with =spcct t o  ou3door 
n e ~ s t l o a  and reLaLa&C ewlmnmot.1 -%lws. 

The B a a u  :xviewd ccmcted  on apyoxi-ately 900 n t e r  resources & .;lcp- 
n e ~ t  ~r0;ocSl.s Su!X2it?rb by -?&?d OC2 ~;¶-5?dcxd il=ercs',s d u d y  the past 
y e v .  Of  these grc?"sals, absu: bw isvo-pS'isl e n v i m ~ = b l  l c p r ~ t  r'ta'Rrcts. 
b o u t  90 MX bnur XSOLLTCI proJact .-cwrti Id t ia teC b:~  thr  Emau o t  
i b c k a t i z ~  acd $& Gorp o: E=g'.aeers. %!wr raviava bere z d e  of 65 propossls 
by titi l l t i-s requir:~  1 i c c = i q  by the I'e2.???1 e r  CoAssion; about 173 
m m t i o n  related mports ot  o t a r  ag~ncles; .o? 160 putlic notices cf 
a2plic'atiou far p e n i t s  i n  r ~ v i @ j l e  tabs. In ~ 4 l t l o k ,  tke :tau pm'zi;Ld 
p U z g  ssls tanca to  ei&t cr;?liCaatr Viti wn-&birrs1 ;n j?c t  pmpoa%l~? 
involvlcg t!!e & w l o p a t  of recreat:on >Lr) u +% of t5e Faslsl h a e r  
M r s : c a  license s;plicr*doa. 

h+ 3urvau's p r t i c i w t i o a  i n  coqraharrivu ntar aed ~htm: :  2.nb mscurces 
p-ia s t a - s  i~volved 13 *Jar m'a: ~ s o u r r c s  ~y::zs :',.L-ing :?a part yeu .  
twor e?ort i n  ?mb-i --ee~st:on .ti ~ l a ' d i  envim-az'%l inptii also 
cocti=cei oz r3e W s t e n  U.S. Xater ? h a  uaC+r the 3rrct:on o i  th Bureau ol' 
Rclmt10:. 

m h ~ a u ' s  .ctirlt:cr l a  kar a,% d r  arf,horitfes b+legt93 imn t?re 
M a u ' c  ~ r ~ i C  kt (D.L. @8-29), t h  '.'111 tzd Seeale XYTS Act (P.L. 5 -Sh?) ,  
the t:aticcal -1Ls S j ~ t t n  Act (P.L. w->Lj), ta% Z i 1 h r z i . s ~  Act (D.L. 53-57?). 
a h i u  rat?* C h r c s  Settle=& kt (p.L. 9 -203 ) ,  c d  tlic ;;.tioza;rL av ircn-  
p ~ r i ' a l  Pciicy Xf: 02 1$9 (P.L. 9i-190). 

Wild v.6 See*: 3ivi.r~ S t '~?I~s-4ec t ioo  5(a)  cf tbe Kild asrd Scedc Rlvcrs Act 
v ? ~ - j i 2 )  c c s t ~ z e x  27 r i v e 3  fo? stu* +tor= h-tcher 2, ijT3, t c  5etrrunc 
i f  they shoCrlt be kcliried 13 f>e ? & t i e d  S:rstes. Rtprts on n b e  of tL.e Lz 
I i a - e ~ ,  ~ s s l z ?  to  t*e 3 2 s u  w i l l  %\-e Ster n=l*ted by .?Ay 1, l E 4 .  E'LL~~u- 
I=:', s5;LLrs 03 tt3 -a a= :jxscc%lS' u;fc,r.ay. Oi th n l r  river 
stS&es ~rrkr tb LeecFI-~ki? ~i ttt %=st  Srrriee, oae 1s coqk-ma.  ;kis 
rr,-zs%C 5, tSc Pozs: Str.%ce :r iY i q s  vill per=: f i e  ageacy t a  e s s e c t i d b  
eo=ple=c five and tab sl ; j r tazt id  pzogzers on the E P ~ C ~  t5--c. 

PL aCl i t i c -~1  -,w-der rqurs'cd vill embh tb 3-2 u s e  t.3 ak ruht=~:lal 
pc;Z%ss tw:14- coq1eti.a: ot tba 'Ier stu5Fls erg-calk: zs3i-i t o  it. Tr.s 
ra'r o .~-:wslt6t:cn rri  i n ? - v s i q  <=-.rlor=nt of secozi-kc= -.c&ties 
a.:zx:atc.i v;tb r%c~?st:cz e-rees is es I C C I C Z S ~ ~  5 ~ ~ 2 ~  c;: t=e real- 
fiver niO'LTe!, 3-e s t k a t i o a  is e-ez~ cfi%i:al t%n tPat e i c h  cxisicd 
a t  tk thre the ~eq is la t ioo  vas emcted m d  Colyjrss e q x s s ~ <  its laterest i n  
pzcrening s:gnifiont w i l d  r i v e r  ;-3cuxces. It, tktrefo-u, becc2s iapent ivc 
t h a t  +bc studv :=kdulr h adkxe.cd to  a '3 s v i i e r  c z ? l e t 4  ai; rapidly as 
possi5k: BiLb on t b  33 rlrcrs are &V :+Care thr 2 3 ~ 1 5 ~ ~ 3  fo r  
a idl t ica  ta the s+.;'.y c~tt,sry.{sec:icn 5fn)) or the ilild a d  Sccolc RLs-rs Act. 
If axxorized, s t t i h a  o: cf thest r::tcrs w i l l  be V2-e r t s p u i 5 i l i t y  of 
the m a u  of OlltCWr .%=matian. =e m a u  v i l i  s l so  parti=i+te in  : b e  
adilitiocll river s t ' i i c o  led  by thc r?orest Scn-lca. 

Technical assistrnce v i U  be ?mviblerl to St..* oJ6 local g o v a ~ a z t a  iDttrerkd 
13 d e v e l o p i ~  wild r i ve r ;  systess cr in  r s u r c s  t o  pmiact t5r -.aices associnted 
vi tb rive= i n  rhich thy k s e  na inferrst. 



BONNEVII*LE POWER Z-'D?!INTSTRATION 

The Bonneville Power Administration (BPA) was created 
pursuant to the act of August 20, 1937 (50 Stat. 731, as amended; 
16 U.S.C. 832 et seq.). Through a regionwide interconnecting 
transmission system, it markets electric power and energy from 
Ekderal hydroelectric projects in the Pacific Northwest constructed 
and operated by the Corps of Engineers or the Bureau of Reclamation. 
Through interregional connections, it sells power surplus to 
the needs of the Pacific Northwest outside the region, and par- 
ticipates in other interregional exchanges of power. 

The Administration markets power produced by the kderal 
Columbia River Power System at the lowest rates consistent with 
sound business practices, for the benefit of the general 
public. 

BPA in cooperation with the Corps of Engineers repre- 
sents the United States in implementing the provisions of the 
Columbia River Treaty with Canada for the joint development of the 
with Canada for the joint development of the Columbia River. 
BPA plays a key role in,the Joint Power Planning Council, corn 
prised of all interested public and private power systems in 
the region and in formulating cooperative plans for efficient 
development of the region's future hydrothermal power fazilities. 

Program and Rnaaciq (in thousands d ddlur) i 
I d ~ n t i n ~ ~ c k n  code ID+MUWl-40l ,973 a t  7 4  s t .  r. 1 

Program by xtiritiei~~: ! 
I. System operation and maintenance 26.966 31.447 34.553 
2. Purchase p o r n  d w k l i n g  .... . 45.156 33.170 30.210 
3. Power contracts and rates.. . . . . . . 890 900 980' 
4. Cenml Administrataon.. .-. -. . .. 2.221 2.570 2.980 --- 

Total -am costs, funded .---. 75.233 68.087 68.723 

1. System operation and maintenance.- This activity con- 
sists of the scheduling and dispatching of power; the operation 
of substations; the maintsnance- of transmission lines, substa- 
tions, and other facilities; power requirements studies; 
planning and integration of power resources; and system engineering. 

Transmission facilities of BPA are expanded as increased 
generating capacity becomes available. The system will be 
operated and maintainea at a level which will insure safe 
operatfon and provide a reliable grade of service to customers. 



Power supply and scheduling. This activity consists of 
forecasEng, on a short-term basis (2 - l /2  years), the hourly 
load requirements of our customers and the interchange of power 
with other utilities; then scheduling the power to be generated 
at each Ekderal plant to meet these needs. This involves weathe 
and streamflow forecasting, controlling tks storage and utili- 
zation of water in the reservoirs, and coordination of power 
production with the multi-purpose operation of the Columbia 
River system. 

Increases in this activity in 1975 provide for continuation 
of contracts for operational investigations. Also included are 
a special snow Survey and additional maintenance costs on the 
Hungry Horsa hydrometeorological network. 

SOUTHEASTERN POWER ADMINISTRATION 

The Southeastern Power Administration was created by the 
Secretary of the Interior in 1950, to carry out functions assigned 
to the Secretary by the Flood Control Act of 1944 (58 Stat. 890) .  
which pertain to the transmission and disposition of surplus 
electric power and energy generated at resevoir projects which 
are or may be under the control of the Department of the Army in 
the States of West Virginia, Virginia, North Carolina, South 
Carolina, Georgia, Florida, Alabama, hississippi, Tennessee, and 
Kentucky . 

Prqtam and F&l (in thousands of dollam) 

Pmglm by actintie,: 
I .  System operationand nuintmrn~e~. . 
2. Purdwc power a d  w h e d i  c h a w  
3. Powa contracts a d  rates. ......... 

............ 4. Camrl adminiitration. 

Total program COW, fundcdl. .... 
h n g e  in rdectcd r a o u r c a  (udeliv- 

eredordar and acuutd a ~ u l  lave).  . 

1. System operation and maintenance.- Provision is made 
for investigation and planning of proposed water resources 
projects, scheduling and dispatching pwer generation, scheduling 
storage and release of water, administering contractual opera- 
Lion requirements, and determining methods of operating genera- 
ting plants individually and in coordination with others to 
obtain maximum utilization of resources. 



JUSTIFICATION 

SYSTEM OPERATION AND MAINTENANCE ......................... $235,000 

The a c t i v i t y  is carried o u t  t o  provide schedules f o r  t h e  
generat ion o f  power, supervis ion of  power d e l i v e r i e s  as requi red  
by con t r ac tua l  arrangements, and determination of methods o f  
coordinat ing opera t ion  of p resen t  and proposed generct ion p l a n t s  
to  ob ta in  maximum u t i l i z a t i o n  of resources. 

Primary areas of a c t i v i t y  are: 

1. Appraisal  of proposed water resources  development 

2. S tud ies  of  p r o j e c t  opera t ions  - long range 

3. S tud ies  of  i n t eg ra t ed  p r o j e c t  opera t ion  

4.  Current determinations of power and energy a v a i l a b l e  

5. Scheduling, s to rage ,  and release o f  w a t e r ,  and de l ive ry  
o f  power and coordinat ion of p r o j e c t  opera t ions  wi th  
o t h e r  p r o j e c t s  and with t h e  opera t ions  o f  u t i l i t i e s  
rece iv ing  power from t h e  p r o j e c t s  

6 .  Administration of  con t r ac tua l  opera t ing  requirements 

7. Meter t e s t i n g  and maintenance 

8. Reporting 

SOUTHWESTERN POWER ADMINISTRATION 

The Southwestern Pawer Administration was c r ea t ed  by t h e  
Secre ta ry  of  t h e  I n t e r i o r  i n  1943, t o  carry o u t  t h e  Sec re t a ry ' s  
r e s p o n s i b i l i t y  f o r  t h e  sale and d i s p o s i t i o n  of  elec. 'c power and 
energy generated a t  c e r t a i n  p r o j e c t s  cons t ruc ted  anc :=rated 
by t h e  Department o f  t h e  Army. For t h e s e  p r o j e c t s  tr. Administra- 
t i o n  carries o u t  t h e  funct ions  ass igned t o  t h e  Secre ta ry  by t h e  
Flood Control A c t  of 1944 (58 S t a t .  890; 16 U.S.C. 825s) i n  t h e  
S t a t e s  o f  Kansas, Missouri,  Oklahoma, Arkansas, Texas, and 
Louisiana. 

The Southwestern Power Administrat ion c o n s i s t s  of t h e  head- 
qua r t e r s  o f f i c e s  l oca t ed  a t  Tulsa,  Okla.; three a r e a  o f f i c e s  a t  
Sp r ing f i e ld ,  Mo., Muskogee, Okla., and Jonesboro, Ark., four  
maintenance un i t s ;  and t h r e e  d i spa tch ing  o f f i c e s .  



h ~ a m  d Fuuacitq (in thouinn& d c l o t h )  
-- - . 

Idmtificaliua cwie 1:)-72-02774-1-41 1973 sctusi I9t.i .-&. ----- 
h o g a m  by xtiritiea: 

I. Sptan operation a d  nuinkannee. 2.117 2.347 
2. Purcku of power and whcclim.. . 1 1.706 15.999 
3. P o w  contracts and rates -.-. .. . .. 199 213 
4. Gnml admibtratioa-. - -. . I - I  I I 754 727 -- 

Totr) pmeun curtr. funded ..... 14.776 19.286 
in dated roourcer (uade- 

l i d  orders) - - - .-.-----. .- - - - - - 109 . . . . - . . . , -- 
10 Total obiitonr .--.......----- ICM5 19.286 

Of the $5,817 thousand r e q u i r e d  for t h e  1975 o p e r a t i o n  
and maintenance program. 47% is f o r  system o p e r a t i o n  and 
maintenance; 35% is for purchase  power and t r a n s m i s s i o n  service 
charges;  4% is power c o n t r a c t s  and rates; and t h e  remaining 
1 4 %  is f o r  g e n e r a l  a d m i n i s t r a t i o n .  

A l l  o p e r a t i o n  and maintenance a c t i v i t i e s ,  w i t h  t h e  excep- 
t i o n  o f  t h e  expenses for the purchase  o f  power and payment o f  
t r ansmiss lon  charges ,  a r e  f i ~ a n c e d  through d i r e c t  a p p r o p r i a t i o n s .  
An a p p r o p r i a t i o n  for t h e  purchase  o f  power and payment o f  t r a n s -  
miss ion  expenses is necessa ry  t o  cover  monthly e x p e n d i t u r e s  i n  
excess  of monthly r e c e i p t s  for each customer f u r n i s h i n g  t o  SPA 
thermal  power and energy and t r a n s m i s s i o n  s e r v i c e .  

ALASKA POWER ADMINISTRATION 

The Alaska Power Admin i s t r a t ion  was c r e a t e d  by t h e  
S e c r e t a r y  o f  t h e  I n t e r i o r  i n  1967, t o  carry o u r  f u n c t i o n s  
ass igned  t o  t h e  S e c r e t a r y ,  i n c l u d i n g  among o t h e r s  t h e  Eklutna  
P r o j e c t  A c t  ( 6 4  S t a t .  382),  and t h e  ~ l o o d  Cont ro l  A c t s  o f  1944 
and 1962 (58 S t a t .  890, 76 S t a t .  119?; 16  U.S.C. 825's  43 U.S.C 
390),  a s  they  relate t o  t h e  S t a t e  o f  Alaska. 

The Adminis t ra t ion  assignrr~ents  i n c l u d e  p lann ing  f o r  w a t e r ,  
power, and r e l a t e d  r e s o u r c e s  development and u t i l i z a t i o n  i n  Alaska 
i n  coopera t ion  wi th  o t h e r  S t a t e ,  l o c a l ,  and F e d e r a l  e n t i t i e s ;  
o p e r a t i o n ,  maintenance, and power market ing  f o r  F e d e r a l  hydro- 
electric p r o j e c t s ;  and r e p r e s e n t i n g  t h e  S e c r e t a r y  o f  t h e  I n t e r i o r  
i n  Alaska on power mat te r s .  

Through the planning p rocess  t h e  Admin i s t r a t ion  focuses  
03 problem s o l v i n g  f o r  p r i o r i t y  areas o f  energy,  water, and 
l and  resources ;  i d e n t i f i e s ,  and encourages t h e  w a t e r ,  power, and 
r e l a t e d  resources  programs t h a t  are c o n s i s t e n t  w i t h  S t a t e  and 
n a t i o n a l  needs f o r  economic Cevelopment and envi ronmenta l  pro- 
t e c t i o n ;  ach ieves  optimum economics and r e l i a b i l i t y  f o r  t h e  



governmert and consumer i n  t h e  power o p e r a t i o n s  and market ing f 
f unc t ions .  i 1 

The p lanning program i n c l u d e s  p a r t i c i p a t i o n  i n  water, 
I 

! 

power, and r e l a t e d  a s p e c t s  of  t h e  l a n d  use  p lanning under terms 
o f  t h e  Alaska Nat ive  C l a i m s  Se t t l ement  A c t ,  l e a d  agency r e s p o n s i b i l i t y  

I 

i n  t h e  Alaska r e g i o n a l  assessment  of  w a t e r  and related l a n d  
resources  (Water Resources Council  Program), power sys tem s t u d i e s ,  
and e v a l u a t i o n  of p o t e n t i a l  water, power, and r e i a t e d  resources  
development , 

Program and Tiarnclnq (in thousands ot dollars) 

Idontitication code 10-42-1501-0-1-4-1 1973 actual 1974 mst. 157s *st. 

Program by actiritimsr 

........... I. G*noral iavm8tiqatioas SO4 524 634 

2. Pirh and uildltf* studies ........ 15 10 10 - 
10 total 'program costs, funded--obli- 

qatiOlL.....~..-...-.......--..-. I14 541 644 

1. General i n v e s t i g a t i o n s .  - To p rov ide  f o r  i n v e s t i g a t i o n s ,  
surveys ,  and comprehensive s t u d i e s  t o  determine t h e  most economical 
and a p p r o p r i a t e  means of development and u t i l i z a t i o n  o f  wa te r ,  
power, and r e l a t e d  resources ,  a.16 co r e p r e s e n t  t h e  S e c r e t a r y  o f  
the I n t e r i o r  i n  Alz-ska on power mutters. 

2, F i s h  and w i l d l i f e  s t u d i e s  - T%ese funds are t r a n s -  
f e r r e d  t o  t h e  3ureau o f  S p o r t  F i s h e r i e s  and W i l d l i f e  f o r  s t u d i e s  
o f  t h e  f i s h  and w i l d l i f e  a s p e c t s  of t h e  Alaska Power Administra- 
t i o n ' . ~  General  I n v e s t i g a t i o n s  program (16 U.S.C. 771 et  seq . ) .  

Rsirnbursement of $60,000 i s  e s t i m a t e d  to  be r e c e i v e d  from 
o u r  p r o j e c t s  f o r  t e c h i c a i  a d m i n i s t r a t i v e  s e r v i c e s  provided by 
Headquarters.  T h i s  i s  r e f l e c t e d  i n  o u r  program and f i n a n c i n g  
schedule .  

The FY 1975 o b l i g a t i o n s  a l s o  i n c l u d e ,  f o r  t h e  first t i m e ,  
r e n t a l  cost f o r  space  occupied i n  GSA-controlled b u i l d i n g s .  
Es t imated  space  r e n t a l  f o r  F Y  1975 is  $47,000. 

3. Resource Development Studies--S190,000. The r e s o u r c e  
development s t u d i e s  concr ihu te  to  long  range p lann ing  f o r  develop- 
ment and use  o f  Al- iska 's  water, power and r e l a t e d  resources .  

Highes t  p r i o r i t y  s t u d y  a r e a s  f o r  FY 1975 i n c l u d e  a s s i s t a n c e  
and i n p u t  f o r  t!!e APA program a r e a s  t o  t h e  l a n d  use  p lann ing  
under t h e  Alaska Nat ive  C l a i m s  Se t t l ement  A c t ,  c o o p e r a t i v e  i n v e s t i g a -  
t i o n s  w i t h  t h e  Corps o f  Engineers  on t h e  Devil  Canyon h y d r o e l e c t r i c  

B-78 



pro jec t ,  and providing e f f e c t i v e  leadersh ip  f o r  t h e  Alaska reg iona l  
assessment under the Water Resources Council ' s 1975 National  
Assessment proqram. Limited updating of information on Alaska's 
major hydroe l ec t r i c  p o t e n t i a l s  and continued cooperation i n  
o t h e r  water and power mat te rs  would a l s o  be  accomplished. 

The land  use planning under ANCSA, t h e  many key dec is ions  
requi red  from t h e  Secretary  of t h e  I n t e r i o r  by t h e  A c t ,  and t h e  
changes i n  l and  ownership and management t h a t  w i l l  r e s u l t  a l l  
have extremely important impl ica t ions  on f u t u r e  development 
and use o f  a l l  Alaska resources.  The land  use dec i s ions  w i l l  
l a r g e l y  determine t h e  na tu re  of long range resoarce  development 
i n  Alaska, including water,  power, and a l l  o t h e r  energy systems. 
APA p a r t i c i p a t i o n  is intended t o  provide t imely da t a  and such 
a d d i t i o n a l  analyses  are merited t o  ensure  app rop r i a t e  considera- 
t i o n  i n  t h e  land use s t u d i e s  and a c t i o n s  of  f u t u r e  needs f o r  t h e  
water ,  power, and r e l a t e d  resources.  

The reg iona i  water  resources  assessment should a l s o  con- 
t r i b u t e  s i a n i f i c a n t l y  t o  t h e  land use  planning through b e t t e r  
i d e n t i f i c a t i o n  of  t h e  w a t e r  problems, e x i s t i n g  and emerging, t h e  
p r i o r i t i e s  f o r  so lv ing  t h e  problems, and t h e  types  o f  so lu t ions  
t h a t  w i l l  work. The ob jec t ive  is t o  provide a l o w  cost "mini- 
framework" s tudy,  

APA c h a i r s  t h e  Alaska Water Study Committee comprising 
30 S t a t e  and Federal  agencies and designated by t h e  Water Re- 
sources  Council a s  reg iona l  sponsor f o r  t h e  Alaska reg iona l  
assessment. This is one of  twenty-one reg iona l  s t u d i e s  under 
t h e  1975 na t iona l  water  assessment program under t h e  Water 
Resources Planning A c t  of  1965. The bulk o f  t h e  work is scheduled 
f o r  completion i n  FY 1975, 

The Alaska assessment addresses  t h e  l a r g e s t  and least 
understood of  t h e  21 Water Resources Council regions  and tremendous 
w a t e r  and r e l a t e d  resources  values.  I t  seeks  t o  provide f o r  
t h e  f i r s t  t ime a j o i n t  Federal-State-local  perspec t ive  of  Alaska 
water  and r e l a t e d  land resources  and a consensus on t h e  values,  
problems, oppor tun i t i e s ,  and r e l a t e d  land resources  and a consensus 
on t h e  values ,  problems, oppor tun i t i e s ,  and needed water 
programs. 

The new na t iona l  energy conservat ion o b j e c t i v e s  and t h e  
r ap id ly  changing outlook f o r  f u e l s  a v a i l a b i l i t y  and c o s t s  have 
c r ea t ed  much new i n t e r e s t  i n  Alaska's  h y d r o e l e c t r i c  po t en t i a l s .  
The i n t e r e s t  is fccusing on t h e  Devil Canyon P r o j e c t ,  a key 
u n i t  of t h e  Upper Sus i tna  River Basin Pro jec t .  Devil  Canyon, 
w i th  upstream s to rage  a t  Dznali Dam, could provide about 600, 
000 k i lowa t t s ,  and 2.9 b i l l i o n  ki lowat thours  p e r  yea r  t o  t h e  



Alaska R a i l b e l t  a r e a ,  p o t e n t i a l  power market w i t h  over  70 per- 
c e n t  o f  t h e  electric requirements  of t h e  S t a t e .  Addi t ions  of 
t h e  V e e  and Watana u n i t s ,  between Devil Canyon and Denal i ,  
would provide  a  t o t a l  of 1 .6  m i l l i o n  k i l o w a t t s  and 7 b i l l i o n  
k i lowat thours  p e r  year f o r  f u l l  development of  t h e  Upper S u s i t n a  
p o t e n t i a l .  

Alaska Power Admin. t r a n s f e r s  t o  o t h e r  agenc ies  a p p r o p r i a t e  
p o r t i o n s  of  t h e  General  I n v e s t i g a t i o n s  program t o  t h e  end of 
minimizing requirements  for Alaska Power Admin i s t r a t ion  s t a f f i n g  
and a s s u r i n g  optimum p a r t i c i p a t i o n  of t h e  o t h e r  a g e n c i e s  i n  t h e  
i n v e s t i g a t i o n  f i n d i n g s .  This  i n c l u d e s  a r rangenen t s  f o r  j o i n t  
i n v e s t i g a t i o n s  i n  which a l l  p a r t i c i p a t i n g  F e d e r a l  and S t a t e  
agenc ies  b e a r  t h e i r  own c o s t s ,  wi th  t h e  Alaska Power Administra- 
t i o n  assuming t h e  o v e r a l l  r e s p o n s i b i l i t y  and t h e  t e c h n i c a l  
a s p e c t s  n o t  a p p r o p r i a t e  t o  t h e  o t h e r  e n t i t i e s .  I t  also i n c l u d e s  
coopera t ive  agreements,  under which t h e  Admin i s t r a t ion  funds t h e  
s e r v i c e s  r eques ted  of t h e  coopera t ing  agencies .  f 

OFFICE O F  WATER RESOURCES RESEARCH 

The O f f i c e  of  Water Resources Research (OWRR) a d m i n i s t e r s  
t h e  program of  water resources  r e s e a r c h  and t r a i n i n g  a u t h o r i z e d  
by t h e  Water Resources Research A c t  of 1964, as amended (78 Stat .  
329, 80 S t a t .  129; 42 U.S.C. 1961 e t  s e q . ) .  Major program pur- 
poses a r e  t o :  develop through r e s e a r c h  new technology and m o r e  
e f f i c i e n t  methods o f  r e s o l v i n g  l o c a l ,  S t a t e ,  and nat ionwide 
wa te r  r e source  problems; t r a i n  water s c i e n t i s t s  and e n g i n e e r s  
through t h e i r  on-the-job p a r t i c i p a t i o n  i n  r e s e a r c h  work; and 
f a c i l i t a t e  wa te r  r e s e a r c h  c o o r d i n a t i o n  and t h e  a p p l i c a t i o n  of 
resea rch  r e s u l t s  by f u r n i s h i n g  in fo rmat ion  about  ongoing and 
completed resea rch .  OWRR does n o t  ma in ta in  i t s  own l a b o r a t o r i e s  
o r  ~ ~ r f o r m  "in-house" resea rch .  

Rugram and Fiincinl (in thousands of ddm) 

Identifieatioo eaie 10-12-01 l%o-I-4oI 1973 actual 1974 eat. 1075 tat. 

Ragram by activities: 
I. Auistmce to states for institutes. - .- 
2. Matchiis grants to institutes ---..- .- 
3. Additional water research ---- - --. - - -  
4. Scientific information center.. - .. . . - 
5. Administration ...----------------- 

Total progun costs, funded .,..-. 
Changes in selected resources (unda 

livaed orders. ..--....---..---...-- 
10 Total ob1isationr.-. ... ..-----.-.- 



1. Assis tance t o  S t a t e s  f o r  i n s t i t u t e s ,  - This  a c t i v i t y  
provides annual g r a n t s  f o r  each of  t h e  50 s t a t e s  and Puexto 
R i c o  t o  assist them i n  car ry ing  on t h e  work of competent and 
q u a l i f i e d  water resources  research  i n s t i t u t e  a t  one c o l l e g e  o r  
un ive r s i t y .  

2. Matching g r a n t s  t o  i n s t i t u t e s .  - This  a c t i v i t y  provides  
f o r  g r a n t s  t o  match, on a do l la r - for -do l la r  b a s i s ,  funds made 
a v a i l a b l e  t o  t h e  S t a t e  water r e sea rch  i n s t i t u t e s  by S t a t e s  o r  
o t h e r  nonoFederal sources  t o  meet t h e  necessary expenses of 
s p e c i f i c  water  resources  research  p r o j e c t s  which could no t  o ther -  
w i s e  be undertaken. 

3. Addi t ional  water research.  - This  a c t i v i t y  provides 
f o r  g r a n t s  t o  and c o n t r a c t s  and matching or o t h e r  arrangements 
wi th  educat ional  i n s t i t u t i o n s ,  p r i v a t e  foundat ions  or  o t h e r  
i n s t i t u t i o n s ,  p r i v a t e  firms and ind iv idua l s ,  and wi th  local, 
S t a t e ,  and Federal  Government agencies,  t o  undertake research  in -  
t o  a spec t s  of urgent  and s i g n i f i c a n t  water problems r e l a t e d  t o  
t h e  mission of  t h e  Department o f  t h e  I n t e r i o r .  

4. S c i e n t i f i c  information cen te r .  - This a c t i v i t y  provides  
f o r  t h e  opera t ion  of a na t iona l  water resources  s c i e n t i f i c  i n -  
formation cen te r .  

5 .  Administrat ion.  - This a c t i v i t y  provides  for t h e  ad- 
m i n i s t r a t i o n  of t h e  Water Resources Research A c t .  

Of f ice  Water Resources Research 
Examples of P r i o r i t y  Research Subjec t s  f o r  T i t l e  I1 Support 

Fiscal  Year 19  75 

The T i t l e  I1 research program of t h e  O f f i c e  of Water 
Resources Research w i l l  be  d i r e c t e d  pr imar i ly  toward support  
of c e r t a i n  c u r r e n t  p r i o r i t y  ob jec t ives  of  t h e  Department o f  
t h e  I n t e r i o r .  These include: 

Solving of Energy Problems. 
Encouraging Indian S e l f - ~ e t e r m i n a t i o n  and Improvement 
i n  t h e  Q u a l i t y  of  L i f e  on Indian Reservations.  
Promotion of E f f i c i e n t  Al loca t ion  and Conservation of  

Scarce Water and Water-Related Resources i n  a Fanner 
Compatible w i th  Environmental Considerations.  
Developing means of achieving more e f f i c i e n t  resource  
management such as r euse  and recyc l ing  of water ,  



11. Water Demar.3 Considerations. I n  regions  wilere wate r  
supply is unable t o  keep up with demand, t h e  value of wate r  f o r  
s p e c i f i c  purposes w i l l  i nc rease .  Fbrther r e ~ e a r c h  is  needed on 
t h e  e f f e c t  of p r i c e  on demand wi th  s p e c i f i c  a t t e n t i o n  t o  t he  
value of wate r  f o r  i r r i g a t e d  ag r i cu l tu re ,  r ec rea t ion ,  indus t ry ,  
urban use and o t h e r  purposes. Research is a l s o  needed t o  dj termine 
appropr ia te  a l t e r n a t i v e  ob jec t ives  and t o  develop methods t o  
eV.raluate b e n e f i t s  i n  r e l a t i o n  t o  c o s t s  f o r  t h e  d i f f e r e n t  a b j e c t i v e s  
such as,  improved d i s t r i b u t i o n  of population,  environmental 
q u a l i t y ,  and o the r  s o c i a l  values .  

S c i e n t i f i c  Information Center 
A ~ i a l y r i s  by A c t i v i t y  --- 

F.Y. 1973 P.Y. 1976 Increase (+) or 
1 

Amount Amount F.Y. 1974 Decrease (-1 1915 
A c t i v i t l  Available Available E s t l m t e  cospdred w i ~ h  1974 1 

i 
! S c i e ~ , t i I S c  Inforsat ion 

c e n t e r . .  . . . . . . . . . . . . $934,000 $914,000 $940,000 S+L ,000 

S c i e n t i f i c  information center:  Fiscal  year 1974, $931,000; fiscal yeat  1975, / . --- I 

S J 4 0 , O r O ;  an increase  of 56,000. Tha Increase c?nrietu  o f :  

r e  e + I -  f u c . ~ l  Totel 
p:Fox; . ... I'c!,i - -- t ions  -- P r o  Posf tion= Lx?:an,~ t lon  

bt6,OOU -- SC40.0~l1 8 Pay r a i s c  c o s t s  I 

With t h e  proposed $940,000 OWRR's Water Hesources S c i e n t i f i c  
Information Center (WRSIC) w i l l  continue i t s  19 75 opera t ions  at: 
approximately t h e  same l e v e l  as i n  1974. 

I n  1975 WRSIC w i l l :  

( a )  Acquire about 15,000 a d d i t i o n a l  a b s t r a c t s  r e f l e c t i n g  
t h e  r e s u l t s  of completed water resources  research  as described 
i n  t echn ica l  journals  and r e p o r t s ,  monographs, books and s e r i a l s :  
process these  a b s t r a c t s  i n t o  machine-readdble form f o r  WRSIC's 
information base; and publ i sh  t h e s e  a b s t r a c t s  wi th  appropr ia te  
indexing term- i n  WRSIC's "Selected Water Resources Abstracts"  
b u l l e t i n s  that a r e  made ava; . lable t o  t h e  water  resources  community 
on a twice monthly b a s i s ;  

(b) Support 9 " l i t e r a t u r e  cen te r s  o f  competence" providing 
a b s t r a c t s  for t he  WRSIC information base,  and encourage and ob ta in  
t h e  cooperation of Federal, S t a t e ,  a:ld o the r  o rgan iza t ions  i n  
providing information base a b s t r a c t s ;  

(c) Publ ish ,  i n  co l l abo ra t ion  w i t h  the  Smithsonian Fcf ance 
Information Exchange, a comprehensive annual c a t a l o g  of a b s t r a c t s  
descr ib ing  ongoing research p ro j ec t s ;  



reassessing the economic value of additional agri- 
cultural development and improved irrigation ef- 
ficiencies ia order to save resources, thus reducing 
the need for large capital investments of the future. 

Improving the Quality of our Physical Environment. 

In addition to the above Departmental objectives, OlllRR 
has again identified general subject areas of prime interest. 
These are listed below, with examples of specific research require- 
ments. 

hny water-related resource problems are applicable to 
both Departme:~tal priority objectives and OWRR subject areas of 
prime interest. Proposals for research which offers a high assur- 
ance of increased effectiveness in dealing with such dualistic 
problems will receive strong consideration for funding. 

OFJRR will also consider funding other subject areas of 
research not included on this priority list if the research 
proposal provides convincing reasons that the subject area is of 
high priority an2 within the purview of Title I1 of the Water 
Resources Research Act of 1964, as amended. 

OWRR Priority Research Subjects 

1. Improvement of Water Resource Planning, Panagerial, 
Financial, . . Operating and Regulatory Policies. In approaching 

- -  ~ . . 

this problem, research goals should be to provide a basis for 
establishment of improved mechanisms, including evaluation of 
alternative means of augmenting and conserving supply, for 
water resources planning, implementation of plans, and to improve 
management effectiveness through lessening of conflicts, un- 
certainties, and confusion among claimants to the resource. 

2. Water Resources Policy and Political Institutions. 
Wderstanding of policy and institutional problems is indispensable 
to sound water resources management by both the public and private 
sectors of the Nation. Research is needed on how institutional 
pclicy is measured and formulated and what policies and arrange- 
ments are conducive to sound water management. Among the ques- 
tions to which research could be directed are those involving 
current policies and institutions. The river basin as a water 
management unit needs further evaluation with respect to the 
compatibility of water resources management objectives and the 
needs of regional economic development. 

3. Hydrologic Systems Analysis. The application of 
operations research tools such as mathematical modeling and 
simulation, optimization and design theory need to be assessed 
and further explored in relation to hydrologic events and to 
planning of surface and ground water resources development. 



4. Lrban and &tropo.litan Water Resources Problems. 
Research is needed on urban hydrology and the effect of man's 
activities on water. Such research could include evaluation of 
the impact of urbanization on the frequency and magnitude of 
flood peaks, reduction of low flows, decrease in natural ground 
water accretion, impairment of water quality, erosion, etc., 
and development of methodology and technology to cope with such 
problems. 

5. Evaluation of Economic Importance of brious Uses of - 
Water, Cost Allocation, Cost Sharing, Pricing and Repayment. 
lvethodologies are needed for estimating r'uture water 'demands in 
time, place, and quility with full consideration given to the 
economic relationships between supply and demand as well as the 
impact of new technologies. Rssearch is needed for improving 
the methods used in evaluating primary, secondary and externality 
benefits of water resources projects. 

6. Ecologic Aspects and Environmental Consideration - of 
Water ~esources Planning and mnagement. Improved means of 
identifying, assessing and predicting ecologic impacts of water 
development such as dam building, drainage, irrigation, dredging, 
fiiling, channelization, and weather ,nodification are needed. 
Conjunctive ecological studies designed to minimize harmful 
effects and optimize the beneficial effects of these water develop. 
ments on the environment are also indicated. 

7. Analysis and Evaluation of Water Resources Projects. 
~enefit-co~z analysis has been the principal tool for evaluation 
of public investrnent programs, including watershed and water 
resources programs. It has ranked projects and programs in terms 
of the abjective of economic efficiency only. Research is needed 
to determine appropriate alternatives and multi-objectives 
which will insure that presently unquantified environmental 
amenities and values may be given appropriate considerations. 
Evaluation of methods to quantify values in terms of appropriate 
objectives and assigning weights to these values is needed so 
that alternative objectives and/or conbinations of objectives 
can be compared. 

8. Ground-Water Supply, Ebnagement, and Protection. 
Research is needed on management methods and techniques to 
protect the ground-water resource from degradation and overdraft; 
also to insure its availability and safety for domestic, municipal, 
industrial, and a.gricultura1 purposes, and to accomplish the 
integrated management of surface and ground water resources. 
In many areas over the Nation, productive aquifers find limited 
use because the quality of the native ground water is un~zccptable 



for the water has become contaminated. Pany constitutents or 
properties imparting &jectionable tastes, odors, or esthestic 
traits exceed allowable limits. Better techniques should be 
research as to feasibility of water spreading and well injection 
in various surficial sarth materials and aquifers. Research is 
particularly applicable in regions where the surficial materials 
are of lcw permeability. Research is needed also on the geochemical 
effects of artificial ground-water recharge. 

Regarding the degradation of ground-water quality by 
contaminants, basic research is needed on the geochemistry-- 
reactions among water soil and rock materials, and contaiminants 
in the aquifer system. 

A serious deficiency of aquifer system models is the 
inability to portray accurately fluid movement in the unsaturated 
zone, losses from the system by evapotranspiration, and accre- 
tions by infiltration or recharge. This aspect of fluid movement 
also has an important influence on surface runoff. Research 
is needed on the physics of fluid movement and solute interacbions 
in unsaturated granular media. 

9. Protection and Rehabilitation of Estuarine Resources. 
Research is needed to develop criteria, standards and guidelines 
for including ecological effects in planning for water resource 
development of estuaries and coastal bays, such as: dredging, 
filling, dams, diversions, land-cut canals, hurricane barriers, 
and waterfront finger-type developments. These studies should 
attercpt among other things to assess the biological effects of 
these developments by changing temperature, salinity, flaw 
regimes, circulation, flushhg and sedimentation, and destruction 
of vegetation. 

10. Thermal Loading Problems. With the expected 
increase in number of electric generating plants and the consequent 
thermal loading of rivers, lakes, and estuaries, increased 
research aLtention is needed to develop new or improved approaches 
to physical mixing and thermodynamics of the heated discharges; 
in development of economically competitive alternatives to use 
of cxe- through water as a heat- transf er medium; on biologic, 
ecologic, environmental and sociologic  impact.^, on types and 
quantities of data re~uired to properly evaluate facility sites 
and to choose among alternative sites; on adequacy of regula- 
tions and procedures for site sel ctions with respect to water 
use and management; and on possible ways of beneficially utilizing 
the heat for food production, recreation, or other purposes. 



(d) Prepare and disseminate several topical bibliouraphies 
of special interest and a limited number of state-of-the-art 
reports on selecte2 subjects; 

(e) Respond to the technical information neads of water 
program officials by employing an automatic retrieval program and 
growing information base of approximately 70,000 citations and 
abstracts to economical!.y and rapidly generate topical biblio- 
graphies of significant probler. areas, and respond to special 
requests for literature reference relating to specific water 
resource interests; and 

(f) Coatinue an experimental program of oper. 2ing a small 
number of geographically dispersed remote terminals to determine 
the feasibility of providing improved technical infgrmation 
services. 

WRSIC's importance tb the Nation's water resources 
community has steadily grown as its information base has 
expanded and its reputation for responsiveness has become well 
known. The Center is: (a) playing a major role in the a-ioidance 
of undesirable research replication, thcreby contributing to 
more effective use of available water resources research dollars; 
(b) improving communication and coordination of efforts among 
organizations and indiv:.duals engaged in water-related research; 
and (c) serving as a focal point for water resources research 
information through its com2rehensive and responsive program. 
Parsons and organizations familiar with Scientific Information 
Center's program have been highly complimentary and have in 
many cases urged continued expansion of the program as rapi.dly for 
funding will permit. 

The "additional water research" or "Title 11" program 
provides balance and flexibility to the cverall water research 
program by giving the Department access to .the specialized 
research expertise available in private firms and foundations, 
governmental agencies at all levels, as well as universities 
not participating in the Title 1 program. It is expected that 
the $3t170,000 requested for this activity will permit funding 
for projects to augment and expan2 work carried out under the 
Title I program. 

For the 1974 "Additional water research" program, over 
340 research proposals were received from private firms, 
universities and others for OWRR's consideration. Total fund- 
ing requested by these proposals exceeds $31 million. Forty- 
three of these proposals have been selected for support. OW?? 



anticipates tkat it will receive approximately the same number 
of proposals for 1975 as were submitted for consideration in 
the 1974 program. The large number of proposals submitted 
permits the Degartment to be very selective in supporting only 
those having tile highest technical merit and greatest relevance 
to water resource matters of concern to the Department and the 
Nation. 

A few illustrative 2xamples of Title I1 program project 
results developed in the past year are set forth below: 

(1) The Cniv~rsity of Texas has develo~ed a practical and 
effective strategy of optimization that can be applied to the 
expansion of a complex water resources system. The problem 
involved is to specify if and when each dam should be built in 
the system and also tke sequence of reservoir releases so that 
the reverie function for the water resources system is maximized. 
To accomplish the objectives, sevzral co~~puter programs have 
beel. prepared which carry out the numerical computations for a 
given water resources system. Fith the aid of the documentation 
associated with the ~~~~~~er programs, it is possible to determine 
what information has to be gathered from the water resources 
system. Once the infc + . .-ion is collected, it is possible to 
use the computer cod2 ., .lely; decisioninakers in evaluating 
alternative policies over a planning horizon of a large number 
of years. 

! a )  A E'urJ:?e Lniverslty Title I1 project has developed 
rainfall-ground-.rater lcV:el interaciion models for short term 
forecasting of r,round-water levels. The predicted ground-water 
levels can ther be used to specify ths variable boundary condi- 
tions cncou?te:ed in the digital ground-water model- The ground- 
water modei nrJw being d~veloped will aid in investigating whether 
a presently used source cf water is adequate to meet the domestic 
and industrial water requirements in Tippecanoe County, Indiana 
by the year 2020. 

( 3 )  Research by a Walnut Creek, California firm resulted 
in the development of a method of ecologic simulation for aquatic 
enviro?ments. This provides a ilseful tool, not pr~viogsly 
available, which enables engineers, scientists, and planners to 
utilize ecologic information in the develcpnent and mahagement of 
water ~.esources. Already there has been a lively response to the 
findings. The Corps of Engineers' Hydrologic Engineering Center 
has been gra-ted permission to reprint the report for use in a 
water quality management training course. A valuable "pay-off" 
is being -ealized, under a meniorandum of understanding between 
dWRR and dPA, whereby the project has been extended to apply the 



research results to the solution of critical water-quality problems 
in Puget Sound, Washington. Recently the Netherlands has 
requested assistance jn possibly applyiilg this technique to water 
quality prediction in the older areas of their country. 

( 4 )  A substantial number of families in this country, and 
particularly in the New England area, are entirely dependent on 
wells in crystalline rock for their water supply. Commonly the 
yields from such wells is inadequate or quite small. Research 
at the biversity of New Hampshire is seeking to determine if 
hydraulic fracturing is an effective and economical means of 
stimulating water well yields. Research results, thus far, in 
two test wells show that yi~lds of each well were increased from 
4 gallons per minute to about 15 and 24 gallons per minute 
respectively. 

(5) Concentrations of naturally occurring uranium and 
isotopic ratios have been used successfully in a Florida springs 
and one spring-fed river system. This technique may be adapted 
to evaluating the pollution potential of ground water in specific 
areas, evaluating the potential hazard for salt-water intrusion 
in coastal areas, and determining areas and rates of ground-water 
recharge. 

(6) A dynamic programming optimization procedure that 
determines the sequence of releaser and withdrawals from a system 
of multiple reservoirs supplying water to metropolitan centers 
has been developed by a Title I1 project in Texas. The procedure 
takes into consideration water losses due to evaporation, f l w  
augmentation requirements and flood spillages and determines the 
minimum cost policy to meet the metropolitan requirement, while 
retaining a specified volume of water in storage at the end of a 
time period. Water treatment costs, power and pumping costs and 
purchase water costs are included in costs evaluated. The program 
in currently being implemented and tested on the City of Dallas 
computer system. 

ENVIRONMENTAL PROTECTION AGENCY 

RESEARCH AND DEVELOPMENT 

FqamdF~( in thnuudrdddlur )  - 
IdcntiIicmtion coda ZM)(M10741-40) I973 .ad 1974 eat. I975 4. 

hogram hy adiri&8: 
b r a t  program: 

Pollution paara c 'rctr and con- 
trol t d m b g y  .... .. . ... . . . . .. 158.715 l78.100 171.000 

Reimburnble program - - - - - - . . . . .. - 832 1.200 1.200 -- -- - 
10 T-1 r-*grun mur. hmdcd- 

obligatio qr... . .. --. -. - . . -. . . 159.547 179.100 172.200 



E F A ' s  research and development e f f o r t s  are conducted 
through gran ts ,  con t r ac t s ,  and agreements with u n i v e r s i t i e s ,  
i ndus t r i e s ,  o t h e r  p r ive  mrnrnercial f i rms,  non-prof i t  organizatons,  
S t a t e  and l o c a l  governemnts, and Federal  agencies as w e l l  as 
through research and developmert a t  EPABs l a b o r a t o r i e s  and 
f i e l d  loca t ions .  

These e f f o r t s  a r e  a r i e n t e d  toward producing t h e  s c i e n t i f i c  
knowledge and t h e  tool?  f o r  regula t ing ,  prevent icg,  and aba t ing  
po l lu t ion  and are spe  i f i c a l l y  d i - zc t ed  t o  t h e  problems of a i r  
po l lu t ion  cont ro l ,  w a t e r  p o l l u t i o n  con t ro l ,  water supply pro- 
t ec t ion ,  s o l i d  and tox-c w a s t e  management, p e s t i c i d e  con t ro l ,  
r a d i a t i o n  pro tec t ion ,  no ise  abatement, and i n t e r d i s c i p l i n a r y  
s tud ie s .  A c t i v i t i e s  encompass research  on t h e  e f f e c t s  of  
p o l l u t a n t s  on man, animals, a q u a t i c  l i f e ,  p l an t s ,  ma te r i a l s ,  and 
t h e  general  environment; research on t h e  processes ,  such as 
d i spers ion ,  t h a t  a f f e c t  po l lu t ion ;  t h e  devel-opment o f  new and 
improved sampling and a n a l y t i c a l  methods and instruments f o r  
measuring po l lu t an t s ;  and thz development and demonstration of 
new and improved technoiogy f o r  prevent ing and r o n t r o l l i n g  
po l lu t ion  and recovery of  ma te r i a l s  from wastes. Included with  
t h e  research and development program is i t s  o v e r a l l  management 
and support.  

water Q u a l i t y  

Purpose 

The w a t e r  q u a l i t y  research and development program 
embodies: (1) h e a l t h  e f f e c t s  research dea l ing  with  t h e  develop- 
ment o f  v a l i d  c r i t e r i a  f o r  t h e  s a f e  t raatment  and d i sposa l  of 
e f f l u e n t s  and s ludges  from municipal and i n d u s t r i a l  wastewater 
t reztment  plants; .  (2 )  research on t h e  e f f e c t s  of w a t e r  p o l l u t a n t s  
on a q u a t i c  l i f e  and on t h e  chemical aqd phys ica l  q u a l i t y  of w a t e r  
bodies o r  bas ins  i n  r e l a t i o n  t o  t h e i r  intended use; ( 3 )  research 
on t h e  movement, t r ans fo rna t ion ,  and f a t e  of m-ater  po l lu t an t s ;  
( 4 )  t h e  development of new and improved sampling and a n a l y t i c a l  
methods and ins t rumentat ion of measuring w a t e r  q u a l i t y  and 
e f f l u e n t s ;  and ( 5 )  t h e  development of  new and improved technology 
f o r  abat ing and prevent ing water po l lu t ion .  The e c f e c t s  and 
orocesses reszarch is o r i e n t e d  toward development o f  w a t e r  
h u a ~ i t y  standards.  The a n a l y t i c a l  methods and instrumentation 
development is d i r e c t e d  toward providing new and improved 
techniques f o r  w a t e r  q u a l i t y  and e f f l u e n t  monitoring and survel-  
lance of s tandards  compliance. The purpose of t h e  c o n t r o l  
technology program is  t o  improve e x i s t i n g  processes  and t o  
develop new and more e f f e c t i v e  and economical methods of waste- 
water t. reatment. ?+.ese programs w i l l  demonst:-ace bes t -ava i lab le  
and closed-loop syatems and w i l l  s e r v e  a s  a sound t e chn ica l  b a s i s  



f o r  t h e  es tab l i shment  and enforcement o f  e f f l u e n t  g u i d e l i n e s  and 
wa te r  q u a l i t y  s t andards .  Like  t h e  a i r  r e s e a r c h  and development 
program, t h i s  is a "foundation" program providing t h e  s c i e n t i f i c  
knowledge and the technology f o r  c a r r y i n g  o u t  an  e f f e c t i v e  
n a t i o n a l  water p o l l u t i o n  c o n t r o l  program. 

B u T e t  Authoritx 
messes and Effects.. $18.462.600 518,391,400 -$?1.200 

Control Technology.. ... 24.896.700 22.656.600 -2.293.160 

End-of-"err E lo .ent 
~ s d y m s .  . 352 324 -28 

Control Technology.. ... 283 262 -21 

Total. .  ........... 635 536 
b 

Nan-Years. To:11. ........ 636 592 

Y a t t r  Pvslity - 
Pmcesses ..A Effects 

The g o a l  o f  t h e  w a t e r  q u a l i t y  h e a l t h  e f f e c t s  program 
is t o  develop s c i ~ n t i f i c a l l y  sound and v a l i d  criteria 
f c r  t h e  s a f e  t reacment  and d i s p o s a l  of e f f l u e n t s  and 
s l u d g e s  from municipal  and i n d u s t r i a l  wastewater  t r e a t -  
ment p l a n t s .  Current  knowledge on t h e  t r a n s m i s s i o n  of  
d i s e a s e s  through mechanisms o f  t r a n s p o r t  from waste- 
wa te r  t r ea tment  p l a n t s  and s p r a y  i r r i g a t i o n  z r e  inadequate,  
Adverse h e a l t h  e f f e c t s  zan r e s u l t  from t h e  use of  waste- 

'water  e f f l u e n t s  and s l u d g e s  on a g r i c u l t u r a l  l a n d  (e.g. 
pathogen t r a n s p o r t  or heavy m e t a l s  c o n c e n t r a t i o n  i l l  

soi ls ,  crops ,  or groundwatey-) . 
1975 Objectives 

I d e n t i f i c a t i o n  o f  p o t e n t i a l  contaminants  and/or pathogens 
r e s u l t i n g  from t h e  l a n d  t r e a t m e n t  and d i s p o s a l  of waste- 
wa te r  e f f l u e n t 2  and s l u d g e s  and d e t e r m i n a t i o n  of t h e i r  
t r a n s p o r t  pathways. 

Change 

Other  p rocesses  and e f f e c t s .  18,431,000 17,259,500 -1,171,500 



EPA h a s  over  t h e  p a s t  few y e a r s  been deeply  involved i n  
r e s e a r c h  t o  p rov ide  d a t a  and p e r t i n e n t  in fo rmat ion  f o r  t h e  
es tab l i shment  o f  water  q u a l i t y  c r i t e r i a  t h a t  w i l l  pro-,ride a 
sound s c i e n t i f i c  b a s i s  f o r  s e t t i n g  s t a n d a r d s  f o r  such water  
uses  as p u b l i c  water  supply ,  r e c r e a t i o n ,  f i s h  and w i l d l i f e  
propagat ion ,  a g r i c u l t u r a l  supp ly ,  and i n d u s t r i a l  purposes.  
Indepth  s t u d i e s  have been c a r r i e d  o u t  to  determine  t h e  e f f e c t s  
of p h y s i c a l ,  chemical ,  b i o l o g i c a l ,  m i c r o b i o l o q i c a l ,  p e s t i c i d a l ,  
and r a d i o l o g i c a l  p o l l u t a n t s  on water uses.  Rela ted  t o  t h e  
effects of v a r i o u s  p o l l u t a n t s  i n  water a r e  q u e s t i o n s  concerning 
t h e  types ,  movement, and u l t i m a t e  f a t e  o f  p o l l u t a n t s  i n  f r e s h  
s u r f a c e ,  ground, marine, and l a r g e  l a k e  waters. S e r i o u s  
d e f i c i e n c i e s  e x i s t  i n  t echn iques  tor t r a c i n g  p o l l u t a n t s  and how 
they  i n t e r a c t  w i t h i n  to ta l  a q u a t i c  ecosystems. T h i s  informat ion  
is needed t o  relate the c o n c e n t r a t i o n  and f o r m  o f  p o l l u t a n t s  t o  
t h e  s ize ,  c h a r a c t e r ,  composi t ion,  and l o c a t i o n  o f  t h e i r  sources  
i n  o r d e r  t o  e s t a b l i s h  e f f e c t i v e  wa te r  q u a l i t y  s t a n d a r d s ,  treat- 
ment, and c o n t r o l  requirements .  

S i a n i f i c a n t  1974 Accom~l ishments  

- Publ ished a comprehensive r e p o r t  on Thermal P o l l u t i o n ;  

- Publ i she6  r e p o r t s  on photochemical d e g r a d a t i o n  of or- 
gano-merccry compounds i n  aqueous sys tems;  

- I n i t i a t e d  e v a l u a t i o n  o f  t h e  r e s t o r a t i o n  o f  s e u t r o p h i c  
l a k e  by advanced waste  t r e a t m e n t  of primary n u t r i e n t  
i n p u t ;  

- I s s u e d  r e p o r t  d e s c r i b i n g  a l t e r n a t i v e  l a k e  r e s t o r a t i o n  
methods and e v a l u a t i n g  r e s u l t s  o f  documented a p p l i c a t i o n s ;  

- Determined e f f e c t s  o f  was te  o i l  on reproduc t ion  and 
s u r v i v a l  of selected f r e s h w a t e r  f i s h  s p e c i e s ;  

- Developed marine w a t e r  q u a l i t y  in fo rmat ion  for  i n c l u s i o n  
i n  EPA Water Q u a l i t y  C r i t e r i a  pub l i shed  i n  1974; and 

- Completed kssessment o f  groundwater p o l l u t i o n  problems 
i n  Northwestern s t a t e s .  

- I n i t i a t e  i n v e s t i g a t i o n  of  t h e  e c f e c t  of a s b e s t o s  on 
a q u a t i c  l i f e ;  

- Complete Upper Great Lakes Study and i s s * i e  r e p o r t .  



- Complete report on water quality status of Lake Erie; 
- Develop predictive model for e~trophic lakes restored 
by advanced waste treatment. 

- Determination of important reactions, metabolites, 
and kinetic factors associated with microbial degrada- 
tion of pesticides in aquatic systems and sediments; 

- Determination of water quality effects of cooling 
tower brines and blowdown, and effects on atrompheric 
and aquatic systems of plumes, mists, and stack efflu- 
ents from cooling towers; 

- Assess groundwater pollution problems of southeastern 
and North Central states; and 

- Complete Estuarine Research section of the National 
Estuarine Study as required by P.L. 92-500, Sect. 104 (n). 

';ater @ ~ a l  i t y  
Control Technology 

Just i f icat ion - 
1974 - - 1975 Thanpc 

Control techvlopy. . . . ~20.650.7CO $22,5:+: 5.w -52.290.100 

This activity covers the research, development, and demonstra- 
tion of new and improved technology to treat wastewaters and to 
control water pollution from urban and rural population, in- 
dustrial, agricultural, mining, construction, spills, and other 
sources. Pertinent technical areas include the development of 
unit processes and systems t3 remove organic and other pollutants 
from sewage and the control and treatment of wastewaters from 
urban systems carrying storm water and sewage (combined sewers) 
and urban storm water discharges. This research is in direct 
support of the Agency's multibillion dollar grants program for 
construction of public wastewater treatment works. The industrial 
water pollution control technology program is aimed toward improv- 
ing industrial wastewater treatment practices. It provides the 
primary data base for the establishment of economically and 
technically feasible effluent guidelines, and treatment parameters 
for liquid waste discharges permits. The water pollution control 
technology research program relating to mining, agricultural, 
and other sources includes: the development and verification 
of analytical/predictive methods to assess the magnitude and 



character of these sources, demonstration and documentation of 
the effectiveness, cost and range of applicability of currently 
available poll-ltion control option:;; and the development and 
demonstration of new, cost-effective systems. 

Significant 1974 Accomplishments 

- Placed icto operation and initiated evaluation of 
central community demonstration facilities for safe 
water supply and wastewater control for use in native 
villages in Alaska; 

- Initiated evaluation of the first U.S. full-scale 
municipal physical-chemical wastewater treatment works; 

- Completed demonstration of powdered activated carbon 
use in municipal wastewater treatment, thereby offering 
the potential for reduction in capital and operating 
cost over currently used activated carbon treatment 
processes; 

Water Supply 

The water suppl? research and development program provides 
for research on the effects of water quality on human health and 
the development of analytical methods for assessing the quality 
of drinking water and development of watar treatment methods 
for undesirable contaminants of water supplies for which current 
methods are ineffective. The objective of the program is to 
provide scientific knowledge necessary for establishing standards 
for organic, inorganic, and microbiological contaiminants of 
drinking water and to develop the technology rzeded to economically 
attain the drinking water standards. 

Increase 
1374 - 1975 - --- 0.- Crcreaia 

T o t a l  ................. 2.502.300 4.518.200 +2,015.950 

End-of-Year f,?olanent ---- 
Processes and i f  fects .  ..... 55 54 - 1 ........ Control Technolcgy. 20 20 ... 

Tota l . .  ............... 75 74 -1 



ABATEMENT AND CONTROL 

Pngram and Fimrwins (in thousands of ddlrrr) 
---.-- 

IdrntiK-tton cotla 2lJ4041064&1-40) 1973 sctu.1 1974 cat. I975 nr. 
----A- --.-- 

R.*aa by actiritiu: 
Dirtct pr ram 

dtmZ% =;tin& planning u r ~ t -  
a r c .  and trunily.. ........... 194.239 f67.723 359.603 

Reimburnblc pmgun-. ......... 2.679 3.977 3.977 -- - -- 
10 T d  pmgrun costs, funded- 

0b l i t . k  .................. 196.918 271 .m 363.580 

EPA is r e s p o n s i b l e  f o r  major Federa l  e n ~ i r o n r ~ ~ e n t a l  po l lu -  
t i o n  abatement and c o n t r o l  programs, i n c l u d i n g  programs i n  a i r  
and wa te r  p o l l u t i o n  c o n t r o l ,  wa te r  supply  and r a d i a t i o n  protec-  
t i o n ,  s o l i d  and t o x i c  waste management, p e s t i c i d e s  c o n t r o l ,  
n o i s e  abatement,  and i n t e r d i s c i p l i n a r y  a c t i v i t i e s .  

Program e f f o r t s  e n t a i l  developing e n v i r o n n e n t a l  s t a n d a r d s ;  
monitoring and s u r v e i l l a n c e  of  p o l l u t i o n  c o n d i t i o n s ;  g r a n t  
suppor t  of  S t a t e  and l o c a l  p o l l u t i o n  c o n t r o l  p lanning;  d i r e c t  
Federa l  p o l l u t i o n  c o n t r o l  p lanning;  g r a n t  s u p p o r t  f o r  S t a t e ,  
r e q i o n a l  and l o c a l  p o l l u t i o n  c o n t r o l  programs, t e c h n i c a l  
a s s i s t a n c e  to  p o l l u t i o n  c o n t r o l  agenc ies  and o r g a n i z a t i o n s ;  
a s s i s t a n c e  t o  F e d e r a l  agenc ies  i n  complying w i t h  environmental  
s t a n d a r d s  and i n s u r i n g  t h a t  t h e i r  a c t i v i t i e s  have minimum 
environmental  impact;  and t r a i n i n g  t o  i n c r e a s e  t h e  supply  o f  
and improve t h e  s k i l l s  of p o l l u t i o n  c o n t r o l  personnel .  I n c r e a s e s  
f o r  d r i n k i n g  water supply and t o x i c  waste management a r e  r e l a t e d  
t o  pending l e g i s l a t i o n .  

Waker Q u a l i t y  

The water  abatement and c o n t r o l  program encompasses t h o s e  
a c t i v i t i e s  c a r r i e d  o u t  by EPA t o  implement t h e  F e d e r a l  Water 
P o l l u t i o n  e l - n t r o l  A c t  Fmendments of 1972, w i t h  t h e  excep t ion  of  
a c t i v i t i e s  r e l a t e d  d i re - . - l . y  t o  r e s e a r c h  and development and enforce-  
ment, which a r e  c o v e r e '  ader  s e p a r a t e  a p p r o p ~ i a t i o n s .  The malor 
elements  of  t h e  program &nclude: 

- t h e  assessment  of a r e a s  i n  which water p o l l u t i o n  i s  
most qe r ious ;  



- the development of plans for all navigable water under 
Section 203(e) to provide the basis for establishment of 
effluent limitations and schedules of compliance for 
municipal, agricultural, and industrial dischargers; 

- the development of guidelines for the issuance of dis- 
charger permits specifying effluent limitations to 
municipalities and industries; 

- the approval of Federal grants for the construction of 
municipal sewage treatment works to enable them to 
achieve required effluent levels; 

- the establishment af effluent guidelines representing 
best practicable and best available technology for various 
industries; and 

- the study of the nature and extent of nonpoint sources 
of pollution. 

Because the primary responsibility for the control of pol- 
lution lies with the States, most of EPA's abatement and control 
efforts are oriented towad support of State and local efforts. 
States are responsible for detailed planning, monitoring, and 
enforcement efforts, as well as establishing the priorities for 
the commitment of Federal funds for the c9nstruction of sewage 
treatment plants. In addition to their mandated roles, States 
are being encouraged to undertake the issuance of industrial and 
municipal permits. A substantial portion of the resources included 
in this program are in the form of grants to State and interstate 
water pollution control agencies. EPA activities in monitoring and 
surveillance are in direct support of the State and local programs; 
EPA provides technical assistance to the State and local agencies 
in development and operation of their proqrams; and EPA provides 
or supports training to improve the skills of State and local 
water pollution control personnel as well as to increase the 
availability of water pollution control manpower. Also, under 
this program, EPA assists other Federal agencies to bring their 
fscilities into conformance with prevailing pollution standards 
and helps ensure that the programs, projects, and other activities 
of Federal agencies produce a minimum water pollution impact. 

Water Quality 
Ambient Trer. 4 Monitoring 

Just i f ica t ion  ---- 
1974 .-- ? 975 - C h 3 J  - 

k%bienttrendnsaitoring ..... S5.Zi8.000 $5,27:.S00 -$143,200 



The water quality monitoring program provides for the 
collection, processing and analysis of water quality and water 
management data to implement the Federal Water Pollution Control 
Act Amendment of 1972. The main analytical tasks are to determine 
water quality, to measure changes in this quality, and to relate 
these changes to policy alternatives. The main data processing 
activities are to maintain water quality data files to support 
policy analyses and permit issurance, and to maintain operational 
data files in order to manage programs such as permit issuance 
and permit enforcement. The main data collection programs are 
for water management data (largely for the permit program), for 
the National Water Quality Surveillance System, and :or State 
monitoring programs. 

Significant 1974 Accomplishments 

- Performed monitoring needed to support load allocations 
for permits; 

- Analyzed water quality and water quality trends for the 
Nations's 22 major rivers. Analysis was the basis for 
EPA report to Congress on the Nation's water quality; 

- Established network of paired water quality stations 
for the National Water Quality Surveillance System; and 

- Entered all necess;ry permit data into the General 2oint 
Source Fils as basic data system for water management 
data. 

1975 Objectives 

- Reorient State water monitoring programs to be consistent 
with FWPCA Amendments of 1972; 

- Analyze the implications of EPA municipal construction 
grant program using data merged together from separate 
municipal data files; 

- Collect paired station data in National Water Quality 
Surveillance System for use in mid-course correction; 

- Perform intensive surveys of cause and effect relation- 
ships between point sources, nonpoint sources, and water 
guality in selected National Water Quality Surveillance 
System segments to assess permit compliance and effective- 
ness; and 



- Prepare 1974 Nationhl Water Quality Inventory Report to 
Congress, inc',~:dinq an analyst s to determine quantitatively 
that portion of the Nation's water problem that will be 
effected by point nource controls. 

Water Quality 

Technical Assistance and Planning 

Justification 
! 

1974 - 1475 - thange' 

Water quality planning.. . . . . . $11,477,400 611,842,200 +$364.800 ' 

This area includes funds 'for water quality planning, technical 
information, Federal activities, and standards and regulatians 
development. 

The principal elements of Water Quality Planning relate 
to assisting the States in the preparation of Section 303(3) 
water quality management plans, conducting a Federal overview of 
the development of areawide waste tre~itment management plans 
under Section 208 and reviewing waste treatment facility plans 
that are the prerequisite first step in the construction grant 
process. 

Under Section 303(e) of the Act, the State plans are being 
developed for over 550 basins, and are forning the basis. for 
program actions to abate pollution within the States. Preparation 
of these plans involves collecting water quality and waste dis- 
charge data, deterrning permissible discharges of pollutants 
which will comply with water quality standards and, as necessary, 
establishing waste d,;charge targets for major sources. Additionally, 
the plans will provide a data base for the annual water quality 
assessncnt and projection report to Congress required by SecZion 
305 (b), and for determing nonpoint source controls and practices 
to alleviate the effects of re:,idual solid waste. EPA provides 
assistance, including support required in applying stream waste- 
load analyses, in development of the plans. 

Review and assistance is provided on racilities plans 
developed by local communities. These plans evaluate alternative 
waste management techniqc.2~ prior to the award of a construction 



grant. An essential element in these plans is the incorporation 
of cost-effectiveness considerations. 

This activity also includes the funding of Great Lakes 
demonstration projects under Section 108 of the 1972 Amendments. 
Projects funded under this Section provide for the demonstration 
of management techniques for controlling and abating pollution 
of the Great Lakes. 

Finally, this activ,ty also provides for the appropriation 
of funds to be transferred to the Departments of Housing and Urban 
Development, Commerce, and Transportation and the Atomic Energy 
and Federal Power Commissions to enable them to participate in 
Water Resources Council planning studies. 

Significant 1974 Accomplishments 

- Assisted States in completing 200 basins plans, and c.m- 
ducting water quality analyses in 1,375 stream segments 
to support development of basin plans; and 

- Review 1,000 Section 201 Facilities Plans required for 
awarding construction grants. 

1975 Objectives 

- Assist in preparation of 350 additional Section 303(e) 
river basin plans; and 

- Review 1,500 Section 201 Facilities Plans as required 
for the awarding of constructio,i grants. 

1973 - - 1975 Change 

Technical infomation and 
assistance.. . . . . . . . . . . . . . . S 4 . W  ,700 $4,968,900 +$87,200 

EPA provides technical guidance, assistance and information 
to States, other Federal agencies, and local agencies to assist 
with the develcpment of programs for control of water pollution. 
These activities include assisting States in the preparation of 
their annual plan for the prevention, reduction, and elimination 
of water pollution; by providing guidance on the setting of 
standards; in the development of uniform laws and intern:: ,anal 
agreement, for controlling bordsr pollution; through dissemination 
of technical information concelning scientific and engineering 
advances; and through technical consultations, as required. 
lnciuded in these general activities are specific program actions 
in providing and implementing water quality criteria and information 



Water Quality 
Control Agency Support 

Justification 

1974 - 1975 - Change 

Control agency suppo;t.. . . . . . . $50,0C0,000 $40,C00,000 ~-$lO.OCU,OOO 

The water control agency support program provides Federal 
support to State and interstate water pollution control agencies. 
These agencies have principal responsibilities for implementing 
many parts of the Act, including basin planning and monitoring. 
In addition, it is expected that many States will, over time, 
assume administration of the permit program, with related 
enforcement and surveillance responsibilities. Where they have 
not yet done so, EPA si~d most States mutually undertake the 
technical analysis for setting the permit conditions. Also, the 
States have the singular responsibility for undertaking State- 
wide programs in the area of nonpoint source control. 

In the construction grants area, States have been ash-d to 
assume primary responsibility for the review of plans and 
specifications for treatment plants, showing evidence that c ~ s t  
effectiveness, infiltration inflow, and user charge criteria 
have been met. 

In the planning area, States will have full respon3ibility 
for the development of Section 303(e) plans over 550 river basins 
in the country. Many of thzse require detailed mo~~itoring wrveys 
to determine what levels of effluent control are needed to meet 
water quality standards. 

SiGficant 1974 Accomplishments 

- Awarded grants to 55 State a52encies and six interstate 
agencies to enable them to carry out effective water 
pollution control programs, including; 

- the development of basin plans to establish program 
abatement actions; 

- the operation of 10,000 monitoring stations; and 

- the operation and niaintenance inspection of treatment 
plants. 



1975 Objectives - 
- The 1975 objectives for State and interstate water 
pollutiol, control agencies utilizing control agency 
support funds are as follc*~~: 

- to process 3,000 project applications for construction 
grants; 

- to issue 30,000 municipal, industrial, and agricultl~ral 
permits ; 

- to develop Section 303(e) )lans for 300 river basins; 
and 

- TO begin to determine the nature of nonpoint source 
pollution in selected river basins. 

Water Supply 
Technical Assistance 

1974 - 1975 -- Chanue -- -- 
Technical . as$ is2nce . .  . . . . . . . . . .$2,20?,1DO 53,133.>30 t$926.29D 

The water supply program involves four prirllary activities: 
(1) annual certification of ~111 drinking : .;er supply systen;~ 
serving interstate carriers, such as airplanes, trains, buses, 
and vessels; ( 2 )  development and maintenance of a comprehensive 
inventory of public water supply systems; (3) technical assist-- 
anc, and training to improve water supply system and programs, 
including special studies and comprehensive Stat? program 
evaluation; and (4) uevelopment of drinking water standards and 
implementation of their use to assure the maximum feasible pro- 
tection of the public health. 

The development of driyiking water standards and the 
certification of interstate carrier wntes supply systems are 
legislatively mandated fnnctions. A coml:.rehensive inventory of 
puclib water supply systems is an essentia: element in thz 
development and implementation of effective Faderal, State, an?. 
local water supply programs. Technical pssistanca and training 
are vital means to iwlement the full ap?licatj.on of water supply 
technology to promote safe and adequa%e drinking wlter supply 
systems. 



Significant 1974 Accomplishments 

- Ctrtified 700 interstate carrier water supply systems; 
- Essentially completed the inventory of some 40,000 
public water supply systems; 

- Completed the comprehensive evaluation of seven State 
water supply programs; 

- Jomplet~f the revision of the 1962 Drinking Water 
S6mdards; 

- Completed three special studies of water supply systems 
serving the travel~ng public; 

- Completed a monograph on water treatment effectiveness 
and cost; and 

- Completed a Manual for the Evaluation of State Drinking 
Water Supply Programs. 

1975 Objectives 

- Fully implement the improvement in the operation of the 
interstate carrier water supply certification program as 
recommended in the Comptroller General's Report of 
November 17, 1973; 

- Certify 700 interstate carrier water supply systems; 
- Complete the comprehensive evaluation of four State water 
supply programs; 

- Complete a field study of disinfection techniques suit- 
able for use on small water supply systems; 

- Develop a series of analytical reports, based on inventory 
data, characterizing the Nation's public water supply 
systems; 

- Develop additional standards and guidelines for constituents 
found in drinking water as research data becomes available; 

- Complete development of benefit/cost evaluation of the 
impact of alternative levels for selectee drinking 
water standards on public haalth and welfare; 



- Complete eva lua t ions  of w a t e r  supply systems s t a f f i n g ,  
t reatment ,  and chemical usage; 

- Continue and complete a s tudy of water treatment c o s t  
and e f fec t iveness ;  

- Complete survey reports cha rac t e r i z ing  S t a t e  w a t e r  
supply programs; 

- Plan f o r  a s tudy as appropr ia te  to determine t h e  maximum 
contaminant l e v e l s  to  p r o t e c t  t h e  hea l th  of persons from 
any known o r  a n t i c i p a t e d  adverse e f f e c t s ;  and 

- Complete an inventory of w a t e r  supply systems a t  Federal  
r e c r e a t i o n a l  areas. 

ENFORCEMENT 

EPA's enforcement r e s p o n s i b i l i t i e s  are i n  t h e  a r e a s  of 
a i r  p o l l u t i o n  con t ro l ,  water  po l lu t ion  con t ro l ,  and p e s t i c i d e  
control .  Much o f  t h e  e f f o r t  is i n  support  o f  o r  i n  cooperation 
with  S t a t e  and l o c a l  enforcement programs, such a s  t h e  enforce- 
ment of a i r  q u a l i t y  s tandards;  navigable and i n t e r s t a t e  water 
q u a l i t y  s tandards;  and issuance of  discharge permits. Enforce- 
ment includes  such ac t ions  as n o t i c e s  o f  v i o l a t i o n ,  abatement 
orders ,  enforcement conferences, c i v i l  and c r imina l  cou r t  ac t ions ,  
and, i n  t h e  case  of  pes t i c ides ,  r e c a l l s  and se izures .  Overal l  
management and support  is included- 

Water Q u a l i t y  
Water Q u a l i t y  Enforcement 

1974 - 1975 - Change 

I t e r  qua1 i t y  enforccocnt.. . . Sl1.335.000 S11.450,7@0 +$112,7M 

Water q u a l i t y  s tandards  have beer. required f o r  a l l  i n t e r s t a t e  
navigable waters i r ~  t h e  United S t a t e s  s i n c e  t h e  passage of t h e  
1965 Amendments t o  t h e  Federal  \late;' Po l lu t ion  Control  A c t .  The 
1972 Amendments LO t h e  A c t  have extended t h i s  regula tory  a u t h o r i t y  
by c a l l i n g  f o r  che es tabl ishment  of compatible water q u a l i t y  



standards for the intrastate waters of each State and requesting 
that a waste discharge permit system based upon effluent limits 
for municipal, industrial, and other waste discharges be established. 

The focus of the water enforcement program falls on the 
enforcement of permit conditions as well as the enforcement of the 
water requirements established under the 1972 Amendments of the 
Federal Water Pollution Control Act, the Refuse Act, and the 
Marine Protection, Research, and Sanctuaries Act of 1972. 

Emphasis will be placed on two different areas of activity. 
One area includes those activities which assess whether there is 
compliance with waste discharge permits. These include the imple- 

. mentation of an effective Federal/State compliance monitoring 
program which encompasses chemical and biological investigations, 
the identification of non-filers, and other necessary suppo;' for 
enforcement actions. Other activities involve evaluating self- 
monitoring data and analyzing the quarterly compliance reports 
from the EPA regions and approved state agencies. In addition, 
efforts will be made to provide for effective public participation 
in the NPDES program. The other area of activity emphasized 
involves the preparation of appropriate enforcement actions, 
including administrative orders, imposition of civil penalties, 
and referrals to the United States Attorney or the United States 
Coast Guard when there is noncompliance with Section 402 and other 
parts of the 1972 amendments to the Federal Water Pollution Control 
k t ,  the Refuse Act, and the Marine Protection, Research, and 
Sanctuaries Act of 1972. 

Significant 1974 Accomplishments 

- Held approximately 350 public hearings prior to the 
issuance of permits and participated in similar hearings 
held by the States. 

- Surveyed discharges in water quality limited basins to 
support the development and issuance of permits in these 
basins. 

- Completed case preparation and referred approximately 
100 cases to the U.S. Attorney and 500 cases to the 
U.S. Coast Guard. 

- Monitored on an ad hoc basis those dischargers which 
permits had been issued and developed a total compliance 
monitoring program for full implementation in 1975. 

I 



- Issued administrative orders to those sources found to 
be in violation of permit conditions and referred civil/ 
criminal actions as appropriate. 

1975 Objectives 

- Hold approximately 350 public hearings prerequisited to 
the issuance of permits and participate in similar hear- 
ings held by the States. 

- Investigate khrough compliance monitoring approximately 
6,000 discharges and review approximately 26,000 self- 
monitoring reports. 

- Issue admi~istrative orders to all those dischargers 
who are in violation of the conditions of their permits 
and refer civil/criminal actions as appropriate. 

- Initiate approximately 200 referrals to the U.S. Attorney 
and 500 referrals to the U.S. Coast Guard. 

Water Quality 
Water Quality Permit Program 

1974 - 1975 - Chanac - 
Uater quality pennit program. $12 sCb3.00D f12.5C2.900 +$433,900 

During 1975, the Permit Program will be primarily concerned 
with completing the review of all initial permit applications, 
and significantly expanding and improving State and public participa- 
tion in the National Pollutant Discharge Elimination System (NPDES). 
Continued emphasis will be focused on delegating the permit 
issuing authority to States with qualifying permit programs. 
Also, EPA will continue to ensure that the views of all parties 
involved in the issuance of permits are considered in this process. 

The water quality program primarily involves the review of 
permit applications, the development of the ocnditions to be made 
part of the permits (treatment levels, monitoring requirements, 
compliance schedules, etc.) and the issuance of permits. EPA 
ensures that State views are considered in the preparation of i 
EPA issued permits and works closely with those States to which I 
the program has been transferred, assisting them iniraining 1 i 
personnel and in reviewing and developing permit conditions. ! 

i 
! 



EPA estimates that there are a total of approximately 
70,000 discharges presently covered ander the NPDES: 28,000 
industrial; 21,000 municpal; 11,500 agricultural and commercial; 
and more than 10,000 privately owned treatment works. First 
priority will be given to the issuance of all identified major 
industrial discharger permits by December 31, 1974, and, as a 
ninimum, development of draft permits for all remaining minor 
discharges. 

FEDERAL POWER COMMISSION 

h a m  d Fuvring (in thwturda d ddlur) 

Ideatihtbn code 30-80-01-1-401 lQ7s uttul I974 ent. 187; nt. ' 

t 

Pnwam by utiriticr: I 

3. Electric power utilities regula- 
tion ....................... 3.006 3.533 3.991 

4. Natural #as pipline resulation. 6.575 8.747 9.839 
5. Natural i a i  produccri rcgula- 

tion ....................... 3.527 4.164 4.732 
6. Natural gar industry systems 

.................. evaluation 903 384 420 
7. Servicca to other agcncier and to 

.................. the public 1.683 8 2.031 
8. Administration. - . - -. .- - - - - - - - 1.617 2.130 2.475 
9. Conservation Raeuch ........................... 100 -- --- 

Total direct program.. ...... 22.760 28.6% 32.393 

Reimbursable prwun: 
I. Hydroelectric power regulation. 110 .................. - -- -- 

am costs, funded.. 22.870 28.6% 32.393 
Ctung::e= resource) (under 

.................. livered ordm and st-) -..-. - - - - - 359 -- - -- 
............. 10 Total obligations- 23.210 28.6% 32 393 

The Federal Power Commission administers the Federal 
Powez Act and Natural Gas Act, and performs other work relating 
to Federal electric power developments and associated natural 
resources. 

1 Hydroelectric power regulation. - The Commission 
licenses non-Federal hydroelectric projects, makes water 
resources appraisal studies, determines whether projects with 
expiring licenses should be relicensed or recommended to Congr 
for Federal takeover, and assesses the environmental impact of 
proposed licensed hydroelectric projects. 

ess 



2. Electric power industry systems evaluation. - The 
Commission encourages the interconnection and coordination of the 
Nation's electric power systems to insure an adequate and reliable 
supply cf electric energy. 

The Commission studies the electric power industry's problems 
and Prospects to encourage electric utilities to meet the Nation's 
power requirements by timely installation of adequate generating 
and transmission facilities with minimum impact on our environment. 
Continuous surveillance of the changing requirements of the electric 
power industry is conducted to identify current trends, project 
load growth, and suggest patterns of generation and transmission 
to meet future requirements. 

3. Electric power utilities regulation. - The Commission 
regulates the wholesale rates and service, the accounts reporting 
requirements, depreciation practices, certain security issues, 
the disposition of property, mergers, and interlocking directorates 
of interstate electric utilities. 

TENNESSEE VALLEI AUTHORITY 

h . a u l , d ~ ( m r h o u v D d r d b P m )  
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The Congress created the Tennessee Valley Authority in 
1333 for the unified development of a river basin comprising 
parts of seven States. TVA is a corporation wholly owned by 
the Federal Government. Its program in 1975 will be financed from 



three sources: (1) appropriations by the Congress; (2) proceeds 
available from current power operations and borrowings against 
future power revenues; and (3) proceeds available from nonpower 
activities. 

Budget program - 1. Regional development program. - A 
major objective of the TVA Act is full development and use of all 
the resources of the Tennessee River Basin. The development of 
these resources is reflected in regional and national plans in the 
fields of navigation, flood control, water quality, recreation 
and wildlife; in land resources-agriculture, forestry, and minerals; 
in education and manpower development; and in related industrial 
development . 

(a) Water resources development includes continuing 
development of the all-year 9-foot navigation channel from the 
mouth of the river at Paducah, Ky., to Knoxville, 'ienn., a 
distance of 650 miles. Technical studies appraise the opportunities 
for more extensive use of the waterway. Data supplied to shippers 
and carriers help solve transportation problems. Advisory work 
with State and local agencies leads to new or improved public 
programs by those aqencies to help assure full indWstrial use of 
the waterway. 

Flood control activities are concerned with maintenance 
and use of storage space in upstream reservoirs for seasonal 
retention of excessive runoff and the regulation of discharges 
to rates of flow which can be handled safely by downstream channels 
and reservoirs. Flood crests are reduced along the Tennessee 
River and along the tributaries downstream from the reservoirs and 
along the lower Ohio and Mississippi Rivers. Also, TVA collects 
and analyzes flood data and studies potential flood control projects 
and ways to improve operations of the existing system. Technical 
advice and assistance is given to State and local agencies in 
finding solutions to localized flood control problems. 

Regional water quality management comprises the determina- 
tion of basic facts about water quality, planning of ways of main- 
taining or upgrading the quality of the water resources, and 
monitoring and survaiilance to assure that water quality does not 
deteriorate. This work is conducted in cooperation with appropriate 
Federal, State, and local agencies and with industrial users of water. 

Recreation, fisheries, and waterfowl resources development 
activities are designed to promote the optimum development of the 
water and other scenic resources of the region in a way that will 
improve the physical and cultural environment, stimulate economic 
development, and conserve natural and historical resources. 



Flood Control Operations 

1973 actual $955,502 
1974 estimate 955,000 
1975 estimate 954,000 

The TVA system of multipurpose dams and reservoirs affords 
a substantial degree of flood protection along the Tennessee 
River and its tributaries, and contributes significantly to the 
reduction in flood heights along the lower Ohio and Mississippi 
rivers. However, flooding recurs frequently along unprotected 
tributary streams throughout the Valley. Continual assessment 
and updating of current flooding and future flood damage potential 
is done in order to plan and operate a comprehensive effort to i 

prevent flood damages. 

Flood control operations involve (1) assessment of flood 
damages through the collection and analysis of flood data (2) 
studies to improve the operation of the existing multipurpose 
dam and reservoir system during future flooding. ( 3 )  assistance 
to communities in planning and implementation of flood damage 
prevention measure, and (4) operation of local flood control facilities. 

Operation of the TVA multipurpose dam and reservoir system 
prevented flood damage totaling approximately $630 million from 
storms that occurred in December 1972; March, May, November, and 
Dezember 1973; and January 1974. This includes over $550 
million at Chattanooga, Tennessee; $56 million eleswhere along 
the Tennessee River and below the major storage reservoirs on the 
tributaries; and $16 million along the lower Ohio and Mississippi 
rivers. Total damages averted on the lower Ohio and Mississippi 
rivers does not include those prevented by TVA system operation 
during the January 1974 flood. This total is more than twice 
the original cost of all TVA flood control facilities plus the 
cost to date of operating and maintaining these facilities. 

System Flood Control Studies and Investigations 

1973 actual $350,077 
1974 estimate 382,000 
1975 estimate 425,000 

This program inciudes (1) collecting data on current floods, 
(2) engineering studies to guide current flood operations and 
appraise results, (3) development and dissemination of flood 



information, ( 4 )  review of plans which affect the Tennessee River 
system submitted for approval under Section 26a of the TVA Act, 
( 5 )  evaluating the hydrologic safety of TVA dams, and (6) appraisal 
of potential flood damages. 

The 1975 estimate provides for data collection and operat- 
ing studies expected in an average year. Information obtained 
in these studies is used in establishing logical flood damage 
reduction objectives in local flood studies. A major emphasis 
in 1975 will be to accelerate review of hydrologic safety of TVA 
dams and the appraisal program of potential flood damages. 
Initiation of a reappraisal of Chattanooga, Tennessee, last studied 
in 1961, is planned. The workload, particularly that of collecting 
data on current floods, varies from year to year depending on the 
number and severity of floods. Accurate flood data are necessary 
for evaluating the effectiveness of existing facilities and their 
operation and to appraise flooding problems on unprotected 
tributaries. 

Local Flood Damage Prevention 

1973 actual $436,510 
1974 estimate 464,000 
1975 estimate 472 , 000 

Most of the towns and cities in the Valley are growing. 
As they expand, pressure to use floodplains increases. TVA 
encourages state and local government to assume responsibility 
for solving local flood problems and provides them flood data 
and technical assistance in planning for floodplain use in (lev- 
eloping codes and ordinances for regulating floodplain use and 
in promoting other measures to reduce flood losses. Local of- 
ficials are helped to develop and select from alternatives the 
best means to meet their community's needs. 

In the past 20 years, TVA has prepared comprehensive flood 
reports for 137 Valley communities and partial data to meet 
current needs have been furnished to 20 others. In recent years 
considerable effort has been devoted to revising past flood 
reports and extending them to encompass areas of future urban 
expansion. In 1973, over 200 requests were handled for flood 
information at specific sites being considered for schools, post 
offices, hospitals, residences, commercial buildings, industries, 
or other developments. TVA makes special investigations of such 
situations when the information is not available. The use of 
this information helps reduce developments at eletntions subject 
to flooding, reduces future flood damages, and demands for future 
flood protection projects. Executive Order 11296 dated .August 
10, 1966, directs all Federal executive agencies to evaluate flood 



hazards to preclude uneconomic, hazardous, or unnecessary use of 
floodplains, TVA provides other agencios the flood information 
necessary to implement this ~xecutive Order in the Tennessee 
River basin. 

Regional Water Quality Management 

1973 actual $1,529,151 
1974 estimate 1,456,000 
1975 estimate 1,355,000 

TVA water quality management activities have as their 
objective the maintenance of surface and groundwater sufficient 
ro permit their optimum development for 

- municipal, industrial, and agricultural water supplies; 
- propagation of fish and wildlife; 
- water-contact recreation; and 
- aesthetic satisfaction. 
To achiwe these objectives TVA works with state and local 

governments, industries, Federal agencies, and private citizens 
to protect and enhance the water quality of the Velley. 

19 73 
Actual 19 74 1975 

( Rounded) Estimate 

Water quality planning .......$ 272,000 $ 77,000 $ 77,000 
Water quality inventory. .,... 258,000 803,000 718,000 
Pollution abatement 
activities...... ............ 543,000 173,000 173,000 
Special studies and 
demonstration projects...... 456,000 - 403,000 387,000 

Total....,................. 1,529,000 1,456,000 1,355,000 

a. WA1s regional water quality management program may be 
divided inho four principal areas of activity. The first is 

lanhing. - A  comprehensive report on the water 
mu::::!tyon throughout the Valley has been prepared to 
assist Valley states in preparing detailed water quality 
management plans for each major subbasin in the Valley and for 



t h e  main stem of  t h e  Tennessee River. These bas in  p lans  a r e  
required of t h e  s t a t e s  by t h e  Federal  Water Po l lu t ion  Control 
Act Amendments of 1972. TVA a s s i s t s  t h e  states by providing 
technica l  input  t o  t h e i r  p lans  which v a r i e s  according t o  t h e  
needs of t h e  ind iv idua l  s t a t e s .  When completed, each subbasin 
plan w i l l  (1) p r o j e c t  domestic and i n d u s t r i a l  waste loads ,  
s tream reach by stream reach. t o  a t  l e a s t  t h e  year  2000 by 10- 
year  increments: ( 2 )  e v a l u t a t e  water  q u a l i t y  condi t ions ,  reach 
by reach, t h a t  would normally be expected to  e x i s t  dur ing t h e s e  
time periods:  (3)  spec i fy  degree of waste t reatment  requi red  
t o  allow f o r  growth and y e t  meet s t a t e  and Federal  s tandards;  
( 4 )  recommend o the r  means of achieving acceptable  water  q u a l i t y  
condi t ions;  and (5)  include a plan of  implementation f o r  
secur ing needed po l lu t ion  abatement. During 1973, considerable  
water  q u a l i t y  da t a ,  hydrologic da t a ,  and d i r e c t  s t a f f  assis- 
tance i n  determining stream a s s i m i l a t i v e  c a p a c i t i e s  was 
provided t h e  S t a t e  of Tennessee f o r  use i n  prepar ing bas in  
plans  f o r  t h e  Eik River and Duck River basins .  Technical a s s i s -  
tance was a l s o  provided Alabama i n  prepara t ion  of  t h e  Ten- 
nessee River bas in  plan f o r  nor th  Alabama. I n  1974 and 1975 
TVA a s s i s t ance  t o  t h e  Valley s t a t e s  w i l l  be l imi t ed  t o  providing 
water q u a l i t y  and hydrologic dat and reviewing and commenting 
on dra . f t  bas in  plans  prepared by the  s t a t e s .  

b. The second e 
q u a l i t y  inventory.  
condi t ions  based on 

lement of water  q u a l i t y  management is  water  - 
This i s  an inventory of water  q u a l i t y  
monitoring water q u a l i t y ,  e i t h e r  period- 

i c a l l y  o r  continuously. The o b j e c t i v e  is t o  maintain an 
'up-to-date inventory of  water  q u a l i t y  condi t ions  t h a t  w i l l  

adequately meet t h e  needs of TVA. EPA, s t a t e  and l o c a l  
governmental agencies,  i n d u s t r i e s ,  and t h e  genera l  publ ic .  I n  
1973 a water q u a l i t y  monitoring network was developed t h a t  i n -  
cludes about 4 4  sampling s t a t i o n s  a t  "key" loca t ions  i n  t h e  
Valley. This network i s  b a s i c a l l y  t h e  e x i s t i n g  temperature 
and dissolved oxygen monitoring network expanded t o  include 
add i t i ona l  water  q u a l i t y  measures and a d d i t i o n a l  s t a t i o n s .  
This a c t i v i t y  w i l l  be f u l l y  implemented i n  1974 and 1975. 
Deta i l t ed  water  q u a l i t y  s t u d i e s  were carried o u t  i n  1973 on 
one mainstream r e s e r v o i r  and one major subbasin.  I n  1974 
and 1975 these  monitoring programs w i l l  be  increased i n  p l a r ~ e d  
s t ages  t o  provide a d d i t i o n a l  a e r i a l  coverage and t o  provide 
s i g n i f i c a n t  add i t i ona l  parameter coverage. Assistance w i l l  
continue t o  be given t o  t h e  Environmental Pro tec t ion  Agency 
i n  t h e  opera t ion  of i ts  n a t i o n a l  monitoring system and a l l  
da t a  obta ined w i l l  be made a v a i l a b l e  t o  Federa l ,  s t a t e ,  and 
l o c a l  agencies. 

c. The t h i r d  f e a t u r e  is p o l l u t i o n  abatement a c t i v i t i e s .  I n  
t h e  pas t ,  TVA's  po l lu t ion  abatement a c t i v i t i e s  i n c l u d e d )  
d e t a i l e d  e q i n n e r i n g  review of p l a ~ s  t o  determine adequacy- of  



water po l lu t ion  abatement measures a t  new i n s t a l l a t i o n s  where 
Section 26a permit o r  TVA land r i g h t s  a r e  involved; ( 2 )  b io l -  
o g i c a l  and water q u a l i t y  surveys i n  t h e  v i c i n i t y  of  e x i s t i n g  
i n d u s t r i e s ,  munic ipa l i t i es ,  etc., t h a t  a r e  t h e  sources o f  
s i g n i f i c a n t  po l lu t ion  i n  t he  Valley; and (3)  b i o l o g i c a l  and 
water q u a l i t y  surveys i n  t h e  v i c i n i t y  o f  new i n d u s t r i a l  s i t e s  
both before  opera t ion  and a f t e r  t h e  indus t ry  has  been i n  
operat ion f o r  some t i m e .  Future a c t i v i t i e s  w i l l  be  l imi t ed  
t o  (1) maintaining a water use and waste discharge (and 
p o t e n t i a l  p o l l u t a n t  discharge) inventory;  (2)  i n v e s t i g a t i n g  
f i s h - k i l l s ,  a cc iden ta l  s p i l l s  of  o i l  and o t h e r  hazardous 
mater ia l s ,  and po l lu t ion  discharges  assoc ia ted  wi th  t reatment  
p l a n t  malfunctions; and (3) s p e c i a l  s t u d i e s  r e l a t e d  t o  water  
po l lu t ion  problems, e.g., t h e  mercury problem. 

During 1973, twenty f i s h - k i l l s  o r  o t h e r  po l lu t ion  in-  
c iden t s  were inves t iga ted .  I n  addi t ion ,  su rve i l l ance  monitoring 
of mercury concentra t ions  i n  f i s h  f l e s h ,  water ,  and sediment 
were continued f o r  Chickamauga, Pickwick, and Kentucky reser- 
v o i r s  and t h e  North Fork Holston River. Surve i l l ance  of  t h e  
mercury problem w i l l  be continued i n  1974. 

d. Spec ia l  s t u d i e s  and demonstration p r o j e c t s  w i l l  be per- 
formed t o  support  t h e  water q u a l i t y  management program. Many 
of t hese  s t u d i e s  w i l l  be done i n  response t o  problems a r i s i n g  
i n  water q u a l i t y  management, whi le  o t h e r s  a r e  cont inuing e f -  
f o r t s  t o  so lve  problems of a p e r s i s t e n t  nature .  The -0ntinuing 
inves t iga t ions  a r e  : (1) f i e l d  documentation of  water ~ u a l i t y  
and b io log ica l  condi t ions  assoc ia ted  wi th  dep le t ion  of d i s -  
solved oxygen i n  TVA r e s e r v o i r s  i n  such a manner t o  f a c i l i t a t e  
a more complete understanding of r e s e r v o i r  water  q u a l i t y  
changes dnring s to rage ;  (2 )  computer documentation of  e x i s t i n g  
ecologic  models and development o f  improved water  q u a l i t y  
models; (3) development of methods f o r  p red i c t i ng  t h e  e f f e c t s  
o r  r e s e r v o i r s  on water  q u a l i t y  i n  t a i l r a c e  streams; ( 4 )  p i l o t -  
scale s t u d i e s  of oxygen i n j e c t i o n  a t  Fo r t  P a t r i c k  Henry Dam 
and the  design,  cons t ruc t ion ,  and t e s t i n g  of a f u l l - s c a l e  
r eae ra t ion  system a t  t h i s  dam; (5) continue review of  poss ib l e  
r eae ra t ion  methods a t  10 o t h e r  TVA dams inc lud ing  t h e  design 
of  a fu l l - s ca l e  system f o r  t h e  most problematic case; and 
( 6 )  perform f i e l d  s t u d i e s  and u t i l i z e  temperature monitoring 
da t a  t o  improve methodr f o r  p red i c t i ng  t h e  rate a t  which 
rece iv ing  waters  w i l l  l o s e  excess  heat .  

RECREATION DEVELOPMENT 

1 9 7 3 a c t u a l  694,580 
1974 estimate 692,000 
1975 estimate 763,000 



The ob jec t ive  of T V A ' s  r ec rea t ion  program is t o  iden- 
t i f y  resources  of p o t e n t i a l  i ; l lue f o r  r ec rea t ion  and demon- 
s t r a t e  t h e i r  b e s t  a l t e r n a t i v e  uses and conservat ion,  recog- 
n i z ing  t h e  s o c i a l  na tu re  of r ec rea t ion  needs. TVA a c t i v i t i e s  
i n  t h i s  f i e12  include demonstrations and cooperat ive  p ro j ec t s .  

TVA o f f e r s  t echn ica l  a s s i s t a n c e  to states, towns, com- 
muni t ies ,  l o c a l  development groups, and ind iv idua l s  i n  
de f in ing  and undertaking t h e i r  r o l e  i n  Valley r ec rea t ion  
resource  development. Growth i n  r ec rea t ion  demand has made 
it necessary f o r  TVA a l s o  t o  t ake  a more d i r e c t  r o l e  i n  
providins  basic r ec rea t ion  o p p o r t u n i t i e ~ .  Direct TVA develop- 
ment remains a r e l a t i v e l y  minor p a r t  of  t o t a l  r e s e r v o i r  
r ec rea t ion  devslopment. Since 1969, TVA has developed 80 sites 
along t h e  sho re l ines  of  15 r e se rvo i r s .  Nearly 100 publ ic  parks 
( inc lud ing  17 s t a t e  pa rks ) ,  over  400 pub l i c  access a reas ,  22 
state w i l d l i f e  management a r eas ,  and 300 boa t  docks and marinas 
have been provided by o t h e r s  on T V A ' s  r e se rvo i r s .  

A comprehensive land c a p a b i l i t y  a n a l y s i s  o r  r e s e r v o i r  
shorelands w i l l  be e s s z n t i a l l l y  completed i n  f i s c a l  year  1974. 
During f i s c a l  year  1975, information from t h i s  a n a l y s i s  w i l l  
provide a b a s i s  f o r  r ec rea t ion  development a s s i s t ance .  New 
ways of  express ing t h e  values  of  r ec rea t ion  development and 
use w i l l  continue t o  be s tud ied .  Research problems of re- 
c r e a t i o n  t r a v e l  economics w i l l  be  invest igated.  At tent ion 
w i l l  be given to  s ~ c n i c  and r e c r e a t i o n  r i v e r s  and t r a i l s  i n  
t h e  Tennessee Valley. 

Spec i a l  S tud ies  

Increased emphasis on r ec rea t ion  has  generated a subs- 
t a n t i a l  need f o r  information t o  answer ques t ions  on a c t i v i t y  
and f a c i l i t y  preferences  and needs; the market f o r  corrmercial 
r ec rea t ion  c*.. ;relopments i n  t h e  Valley; and t h e  b e n e f i t s ,  c o s t s ,  
and economic lmpact of r ec rea t ion  resource  development. 

6 .  Prel iminary Surveys and Engineering 

Preliminary surveys and engineer ing provide background 
information ananlyses,  development of  planning procedures,  and 
long-range p l ans  +o a i d  i n  t h e  determinat ion of  t h e  need f o r  
more d e t a i l e d  water resources  development. Engineering assist- 
ancc is  given t o  communities and mult icounty planning organiza- 
t i o n s  t o  he lp  them assess needs and t o  develop poss ib l e  s o l u t i o n s  
t o  water  supply and waste water d i sposa l  p rob lem.  In  add i t i on ,  
t h e  program inc ludes  research  a s soc i a t ed  wi th  watersher! inves t -  
i g a t i o n s  wi th  c u r r e n t  emphasis on urban watersheds. 



1973 1974 1975 
Actual Estimate Estimate 

Research on soil-water relationships. . . . .  $129,305 $102.000 $ 85,000 
Preliminary investigations. . . . . . . . . .  129,053 106,000 90.000 
Regional water supply and liquid vaste 
disposal. . . . . . . . . . . . . . . . . .  139,339 115,000 99,000 

Valley-vide assessment of water needs . . . .  63,078 -- 77,000 

Total . . . . . . . . . . . . . . . . . . .  $460,775 $400 000 $309,000 

Research on Soil-Water !?elationships ( $ 8 5 , 0 C 3 )  

This subprogram includes the collection and analysis 
of basic hydrologic information on small experimental watersheds 
to determine the effects of land-use changes and management 
practicies as urbanization, timber harvesting, reforestation, 
and land reclamation upon the amount and quality of steamflow. 
This information is used in the development and refining of 
~zathematical models which rslate the characteristics of a 
watorshed to its steamflow and water quality. The models are 
used as planning tools to predict the effects of proposed 
localized changes in land use of management practices. The 
models also can simulate steamflow information in areas where 
historical records are lacking. For example, models based on 
data now being collected on four urban areas in Knoxville can 
be used by city planners and engineers to assess and control the 
proglems of flooding, urban drainage, and water pollution which 
are created by urban development. 

b. Preliminary ~nvestigations ($90,000) 

Work under this subprogram includes (1) cooperation 
with the Water Resources Council in interagency activities re- 
lated to water resources planning criteris and procedures; 
(2) limited studies to develop workable improvements in evalua- 
tion procedures with emphasis on environmental comparison for 
alternatiTre plans; (3) pr;paration of basic population and 
economic projections and analyses; and (4) preliminary studies 
of potential modification in reservoir system operations necess- 
ary to meet chaning conditions. 

c. Regional Water Supply and Liquid Waste Disposal 
($99,000) 

The urbanization and industrialization of small and 
intermediate-sized towns in the region, together with a pro- 
liferation of utility districts to provide service in rural or 



suburban areas, have created problems in water supply and liquid 
waste disposal. Because many communities have planned and act& 
independently and concentrated on short-range needs, the quality 
of better service and lower costs which are attainable from 
larger systems have not been realized. To encourage broader 
planning, TVA provides technical assistance to communities and 
multicounty planning and development organization in assessing 
current and future needs based on urban and industrial growth 
forecasts. The engineering concept plans provided by W A  are 
useful to affected communities in contracting with private 
consultants for detailed planning and design of appropriate 
water supply and liquid waste disposal facilities. Technical 
assistance on groundwater and related geology is also made 
available. Funding in 1975 is for continuation of these 
activitives based upon an existing backlog or request for 
assistance. 

d. Valley-wide Assessment of Water Needs 
($35,000) 

A systematic assessment of current and future water 
needs and problems in the Valley is under way to provide inform- 
ation for use in guiding TVA water resources programs and to 
provide basic data periodically called for by the Water Resources 
Council and other organizations. It is a limited effort designed 
to draw mostly from ongoing planning by TVA program divisions 
and other agencies in the region. Therefore, it concentrates 
on developing a consisten set of planning criteria, assumptions, 
and time horizons for use in the ongoing work so that it can be 
summarized on a comparable basis. Although an initial and 
somewhat incomplete assessment is to be assembled in 1974, a 
continuing effort over Arne at a reduced level of funding is 
planned to improve and update the information. This work 
complements the Water Resources Council 1975 water assessment 
by providing data which would not otherwise be available because 
a framework study was not funded for this region. 

7. Multipurpose Reservoir Operations 
(Schedule B-1 Operations and Maintenance) 

Fiscal year 1975 expenses for multipurpose reservior 
operations are estimated at $10,377,000 before depreciation, 
of which $6,603,000 will be financed from appropriations, 
$3,516,000 from power proceeds, and $258,000 from directly 
related income. 

Multipurpose reservoir operations involve the manage- 
ment, operation, and maintenance of TVA's system of 2? 



multipurpose projects. These activities assure public benefits 
from the primary functions of navigation, flood control, and 
power and from the many other values created by a reservoir 
system with more than 10,000 miles of shoreline and 347,000 
acres of surrounding lands under TVA ownership or control. 
Operating costs for the system are collected in a single 
program category and net costs are distributed to the program 
benefited. 

a. Develoment of Water Resource Manaqernent Methods 

1973 actual $256,133 
1974 estimate $270,000 
1975 estimate $200,000 

Scientific progress in recent years makes it 
possible to develop and use improved reservoir operating 
methods to deal more efficiently and effectively with the 
multiple objectives and variable in TVA's complex system. New 
and better procedures make possible current evaluation of 
changes to guide day-to-day decisions. TVA will develop a 
mathematical model of the Tennessee River system incorporating 
all the variables, constraints, and interrelationships which 
need to be considered for optimal operations. 

Development of such a model is a long-term task, 
and two preliminary steps begun in 1972 will be completed by 
1975. In fiscal year 1972 perfection of methods of investigating 
the effects of scheduled flow for specific purposes on quantati- 
tive system water management, for the power economy of the 
system, and on water quality were begun. When completed in 
1974 this step will allow evaluation of the impact of thermal 
discharge standards on the system operation. Concurrently, 
and continuing into fiscal year 1975, available mathematical 
methods for water resource optimization are being tested for 
potential use in the final basinwide water management scheme. 
A river subbasin has been selected as a specific application 
example. Also the needs for research, data and further method 
development will be identified. 

b. Water Control Onerations 

1973 actual $1,309,063 
1974 estimate $1,367,000 
1975 estimate $1,370,000 

Water control operations require the collection and 
evaluation of data on rainfall throughout the watershed, water- 
flow in the Valley streams and water storage and releases, To 



support these activities, TVA maintains a network of about 400 
rain gages, 4 evaporation stations, about 160 stream gaging 
stations, and a VHF radio system for transmission of rainfall 
and streamflow data from selected remote areas in the Valley. 
In addition, other agencies maintain about 110 rain gages and 
the U.S. Geological Survey maintains 149 stream gages in the 
Valley from which data are supplied to TVA on a regular basis or 
upon request. TVA pays part of the operating costs for 94 of 
the USGS gages that essential to TV-9 operations. Installation 
and operation of the gagis z ~ e  closely coordinated between the 
various agencies to prevent duplication and unnecessary install- 
ation. The General Weather Center, a private forecasting concern 
uder contract to TVA, furnishes daily and extended forecasts of 
rainfall as well as information on expected light intensities, 
temperatures, and other meteoroglogical factors needed in 
system operations. 

Data from a portion of the overall network, consisting 
of 200 rain gages, and from about 60 of the stream gages are 
provided daily or more often, as required, to a central water 
control office in Knoxville. These data are analyzed, together 
with data on reservoir elevations, discharges, and power gen- 
eration schedules, and a plan of operation for several days in 
advance is fom~lated for each reservoir- Instructions are then 
issued to the operators at each darn for storing or releasing 
water as needed. A daily river bulletin, glving data observed 
for the previous day and anticipated data for the current and 
two succeeding days at each principal reservoir, is published 
in cooperation with the National Weather Service and is distri- 
buted to persons and firms concerned with the effects of reser- 
voir elevations and discharges, Data are exchanged regularly 
and frequent consultations are held with the Corps of Engineers 
in scheduling Tennessee Valley reservoir system outflow to pro- 
vide benefits to the lower Ohio and Mississippi rivers during 
low-flow and flood-flow periods. 

c. -Water C~ntrol Investigations 

1973 actual $189,684 
1974 estimate $167,000 
1975 estimate $ 71,000 

Water control investigations include such activities 
as measurement of sedimentation in streams and reservoirs; checks 
on the operation of the spillways, sluices, and other hydraulic 
facilities; basic hydraulic research; investigations of damage 
claims arising from the operation of multiple-purpose reservoirs; 
and investigation of applications by others to build structures 
along the river or its tributaries. 



The 1975 estimate of $71,000 provides for (1) 
continutation of sedimentation surveys and related investigations 
on the mainstream and tributary reservoirs, (2) continuation of 
coordination of a wide variety of hydrologic and hydraulic 
information with other governmental or private organizations, 
and (3) investigation of damage claims arising from operation 
of the laultipurpose reservoir system, 

d. Investigations and Control Reservior Ecology 

1973 1974 1975 
Actual  Est imate Est imate 

I n s e c t  C o ~ t r o l .  . . . . . . . . . . . . . . . .  $604,883 $676,000 $5 69,000 
Aquatic w ~ e d  control . . . . . . . . . . . . .  627,389 525,000 439,000 

Insect Control 

This activity is directed toward the control of 
a mosquito that carries malaria. In specific areas limited 
efforts are made to control floodwater mosquitoes, biting 
flies, and ticks, 

Natural methods are emphasized for mosquito control. 
Lake water levels are fluctuated to intercere with mosquito pro- 
duct,.on. Water is pumped or drained from low areas. Shoreline 
vege-*.ation is mowed. Larvicide is applied only when required to 
supplement thesc .neasures. Planned control measures in 1974 and 
1975 f0.r the lower river reservoirs are shown below. 

F i s c a l  Year F i s c a l  Year 
1974 1975 

P l a n t  growth c o n t r o l  (mkhan ica l  and 
he rb i c ida l ) .  . . . . . . . . . . . . . .  5,187 a c r e s  3,818 acres 

Drainage m a i ~ t e n a n c e  . . . . . . . . . . . .  133,750 l i n e a r  ft. 130,600 l i n e a r  f t .  
Applicat ion of larvic . 'de.  . . . . . . . . . .  29,000 a c r e s  29,000 acres 
Operation and min tena , , ce  of  dewatering - 

p r o j e c t s  . . . . . . . . . . . . . . .  18,800 hours  18,800 hours  

e. Remote Sensing 

1973 actual S ?6,078 
1974 estimate $106,000 
1975 estimate $102,000 



The value and reliability of data obtained by such 
remote sensing techniques as conventional aerial photography 
have been firmly recognized and established. Because of the 
relatively recent availability of both extremely high altitude 
and satellite imagery, TVA, individually and jointly with other 
agencies, is investigating the utility of such imagery in TVA 
programs. 

Hyperaltitude aerial photograph has already become 
a tool in inventorying forests, agriculture, hydrology, geology, 
surface mining, mineral resources, and land use and its changes. 
TVA has been designated for an Earth Resource Observation 
Systen (EROS) Regional Browse File. In the establishment of 
this file in Chattanooga, TVA has compiled a microfilm file of 
the Earth Resources Technical Satellite (ERTS) imagery for the 
United States and other parts of the world, as well as originals 
of selected hyperaltitudz aerial photography - all of which is 
available for viewing by the public and private sector. 

TVA continues to perform basic research in and 
investigate the application of airborne thermal scanning for 
water temperature determination in an effort to meet Federal 
and state water quality standards. As a result, an atlas of 
thermal imagery of specific locations in the Tennessee Valley 
has been created which is continually being updated. The 
atlas has been used by engineers and environmental biologists 
for assessing design criterion and biotic effects of warm water 
effluents. Operational aspects of the activity directly related 
to thermal power generating plants are funded under the power 
program. 

The 1975 estimate of $102,000 provides for more 
efficient data-gathering methods and application, together with 
further cooperative development and demonstration. 

DELAWARE RIVER BASIN COMMISSION 

Program rod F i  (in thowads of ddlur) - 
N c n t i b t m a  code 31-10-01024-1-401 1953 . e t d  1974 eat. 1975 eat. 

Pnpla by wti*s: 
10 Contributionr to the Commirrion (costs- 

oblimtioru) (object clur 41.0) .... . . -. 216 2M 238 

--- 
40 Budpt authority (an)rirtima).-. . 216 242 2Sa 

Rdrtion d obliytiona to outlays: 
71 Obliptionr incurred, net- - . . . . - . . .. -. . 216 220 238 --- 
90 Outlays --......................- 216 220 238 



This appropriation provides for the Federal share of the 
annual expenses of the Commission. The compact provides that the 
amount required to balance the Commission's current expenses budget 
shall be apportioned equitably among the signatory parties by 
unanimous vote of the Commission. The amount recommended for the 
Federal contribution is approximately 23% of the $1,046 thousand 
current expense budget for 1975. 

The Delaware River Basin Commission was created by compact 
(Public Law 87-328) among the States of Delaware, New Jersey, 
New York, the Commonwealth of Pennsylvania, and the Federal Govern- 
ment to enable them to participate jointly in the development of 
water and related resources of the region drained by the Delaware 
River and its trih~taries. 

Under the terms of the Compact, the Delaware River Basin 
Commission is responsible for the development and maintenance of 
a comprehensive plan and for programing, scheduling, and control- 
ling projects and activities within the Delaware River Basin, 
which will provide regulation and development of gorund and surface 
water supplies for municipal, industrial, and agricultural uses; 
abatement of stream pollution; flood damage reduction; promotion 
of forestry, soil conservation, and watershed projects; propaga- 
tion of fish and wildlife; development of water-related recreational 
facilities; and development of hydroelectric power potentialities. 

SUSQUEHANNA RIVER BASIN COMMISSION 
. , 

Program a d  F d g  (in t h o u d s  of dollars) 
- 

Idtntikation code 3I-12-DU)16-I-U)I 1973 ortu.1 1974 nt .  1975 nt. 
- 

R y r r m  by d v i t i o s :  
10 C o n t r h k u  to theCo$\~misJon (coats- 

&ig.tiON) (object cbm 41.0). . . . . . . I50 I50 I50 i 
I 

This appropriation provides for the Federal share of the 
annual expenses of the Commission. The compact provides that the 
amount required to balance the Commission's current expenses 
budget shall be apportioned equitably among the signatory parties 
by unanimous vote of the Commission. The amount recommended for 
the Federal contribution is 25% of the $600 thousand current expenses 
budget for 1975. 

The Susquehanna River Basin Commission was created by 
compact among the States of Maryland and New York, the Commonwealth 

?' 

of Pennsylvania, and the Federal Government to enable them to 
, . 

! ; 
participate jointly in the development of water and related i :  

resources of the region drained by the Susquehanna River and its 1 :  
tributaries. 



Under the terms of the Compact the Susquehanna River Basin 
Commission is responsible for the development and maintenance of 
a comprehensive plan and for programing, scheduling, and controlling 
projects and activities within the Susquehanna River Basin, which 
will provide regulation and development of ground and surface 
water supplies for municipal, industrial, and agricultural uses; 
abatement of stream pollution; flood damage reduction; promotion 
of forestry, soil conservation, and watershed projects; propagation 
of fish ar.d wildlife; development of water-related recreational 
facilities; and development of hydroelectric power potentialities. 

WATER RESOURCES COUNCIL 

The Water Resources Council was established to encourage 
conservation, development and utilization of water and related 
land resources on a comprehensive and coordinated basis, 

1. Administration and coordination. - The Council's 
activities include directing and coordinating comprehensive regional 
and river basin planning; recommending to the President needed 
changes in Federal policies and programs; establishing, for the 
approval of the President, principles, standards, and procedures 
for Federal water and related land resources planning; and submitting 
Council reports on completed plans to the President and the Congress. 

2. River basin commissions. - River basin comnissions have 
been established under title I1 of the act to coordinate Federal, 
State, and local plans for development of water and related land 
Tesources; to prepare comprehensive, coordinated, joint plans to 
bake optimum use of such resources; and to recommend long-range 
schedules of priorities. 

3. Planning grants to States. - Financial assistance on 
a matching basis is provided to the States to stimulate their 
participation in water and related land resources planning. Grant 
funds primarily support personnel in State planning agencies. 



4. Comprehensive planning. - The second assessment of 
national and regional water supplies and requirements is being 
accomplished through the cooperation of Federal and State agencies. 

Regional or river basin plans are prepared under the direc- 
tion of the Council or of appropriate river basin commissions. 
Participation of Federal and State agencies in these studies is 
coordinated through the Council. 



APPENDIX C 

SUHNARY OF APPLICABLE LAWS AND STATUTES 

Table 81 on page C-2 lists the Federal statutes per- 
tinent to remote sensing of inland water. A description of 
these statutes is given in the rest of this appendix. 

Source: MacDonald, Bruce W., The Statutory Basis for Federal 
Activity in Remote Sensing, Arlington, Va . :  System - 
Planr , ing  Corporation, 7 August 1974. 
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T a b l e  81: L i s t  a n d  L o c a t i o n  o f  Laws a n d  S t a t u t e s  
A p p l i c a b l e  t o  Remote S e n s i n g  

T i t l e  

. Bankhead- Jones  Farm T e n a n t  A c t  

2 .  W a t e r s h e d  p r o t e c t i o n  a n d  F l o o d  P r o t e c t ~ o n  A c t  

3 .  F l o o d  P r o t e c t i o n  A c t  o f  1 9 6 0  

4.  T a y l o r  G r a z i n g  A c t  

5 .  F e d e r a l  R e c l a m a t i o n  Law 

6 .  A d m i s s i o n  o f  N e w  S t a t e s  

7.  O u t d o o r  R e c r e a t i o n  A c t  

8. Water R e s o u r c e s  P l a n n i n g  A c t  

9. A c t  o f  J u n e  1 7 ,  1902  

1 0 .  Dam S a f e t y  A c t  o f  1 9 7 4  

11. F e d e r a l  Water P o l l u t i o n  A c t  o f  1 9 7 2  

1 2 .  F l o o d  D i s a s t e r  P r o t e c t i o n  A c t  o f  1 9 7 2  

1 3 .  C o l o r a d o  R i v e r  B a s i n  P r o j e c t  A c t  

1 4 .  A g r i c u l t u r a l  R e s e a r c h  A c t  

15. C o o p e r a t i v e  Agreemen t s  f o r  S u r v e y s  and  
Ir. ~ e s t i g a t i o n  

1 6 .  T o x i c  S u b s t a n c e s  C o n t r o l  A c t  o f  1 9 7 3  

1 7 .  Land Use P o l i c y  a n d  P l a n n i n g  A s s i s t a n c e  A c t  
o f  1 9 7 3  

18. T e n n e s s e e  V a l l e y  A u t h o r i t y  A c t  o f  1 9 3 3  

I 

P a g e  

C-3 

C-4 

C-5 

C-6 

C-7 

C-8 

C-9 

C-10 

C-11 

C-12 

C-13 

C-15 

C-16 

C-17 

C-18 

C-19 

C-20 

C-21 



1. Bankhead-Jones  Farm T e n a n t  A c t  

Agency A f f e c t e d :  D e ~ a r t m e n t  o f  A g r i c u l t u r e  

Da te  P a s s e ? :  30 A u g u s t  1972 

D a t a  C o l l e c t i o n  
S t a t u t o r y  R e q u i r e m e n t :  The S e c r e t a r y  o f  A g r i c u i t u r e  i s  d i r e c t e d  
t o  c a r r y  o u t  a  l a n d  i n v e n t o r y  *nd m o n i t o r i n g  p rogram t o  i n c l u d e ,  
b u t  n o t  l i m i t e d  t o ,  s t u d i e s  a n 3  s u r v e y s  o f  e r o s i o n  a n d  s e d i m e n t  
damages ,  f l o o d  p l a i n  i d e n t i f i c a t i c n ,  a n d  u t i l i z a t i o n ,  l a n d  u s e  
c h a n g e s  and  t r e n d s ,  and  d e g r a d a t i o n  o f  t h e  e n v i r o n m e n t  r e s u l t i n g  
f rom i m p r o p e r  u s e  o f  s o i l ,  w a t e r  s n d  r e l a t e d  r e s o u r c e s .  The 
S e c r e t a r y  s h a l l  i s s u e  a t  n o t  l e s s  t h a n  5 - y e a r  i n t e r v a l s  a l a n d  
i n v e n t o r y  r e p o r t  r e f l e c v i n g  s o i l ,  w a t e r ,  and  r e l a t e t i .  r e s o u r c e  
c o n d i t i o n s .  

S u p p l e m e n t a r y  I n f o r n a t i o n :  P r e s e n t  p rogram a c t i v i t y  i s  d e t e r -  
mined by t h e  s t a t u s  of t h e  Land I n v e n t o r y  a n d  r 4 o n i t o r i n y  
Program ( L . I . M . )  o f  t h e  S o i l  C o n s e r v a t i o n  S e r v i c e .  T h i s  i s  a 
c e n t r a l  d a t a  bank s y s t e m  f o r  r e s o u r c e  i n f o r m a t i o n  used  and  
c o l l e c t e d  by t h e  USDA. A r e p o r t  must  be  f i l e d  on  t h e  i t e m s  
n o t e d  a b o v e  o c c e  ever}? f i v e  y e a r s .  The p r e s e n t  p rogram i n  
t h e  p l a n n i n g  s t a g e  with f u l l  o p e r a t i o n s  i s  d e p e n d e n t  upon 
f u n d i n g  from C o n g r e s s .  p r e s e n t  p l a n s  a r e  t o  u s e  any  u p - t o - d a t c  
s o u r c e  o f  i n f o r m a t i o n  a v a i l a b l e  and  t o  c o l l e c t  raw d a t a  o n l y  
when i n f o r n a t i o n  i s  n o t  a v a i l a b l e  t h r o u g h  o t h e r  s o u r c e s .  

' I n f o r m a t i o n  g a t h e r e d  by  mos t  o f  t h e  p r o g r a m s  l i s t e d  i n  S e c t i o n  A 
w i l l  b e  u s e d .  

Demand M a t r i x  I n p u t :  The p r e s e n t  p r o g r a m  l e v e l  r e f l e c t s  
t h e  n e e d  f o r  l a n d  c o v e r  d a t a  t o  f u l f i l l  t h e  o n c e - e v e r y -  
f i v e  y e a r s  r e q u i r e m e n t  w h i c h  i s  n o t  o p e r a t i o n a l  a t  
p r e s e n t .  

The 1 9 7 7  l e v e l  r e f l e c t s  a c o n t i n u a t i o n  o f  t h e  p r e s e n t  
p rogram l e v e l  p l u s  an  i n p u t  by  ERTS t o  k e e p  t h e  
i n f o r m a t i o n  u p d a t e d .  

S o u r c e :  M e e t i n g s  w i t h  t h e  L.I.M. Program o f f i c i a l s .  



2. Watershed Protection and Flood Protection Act 

Agency Affected: Department of Agriculture; Army Corps of 
Engineers 

Date Passed: 4 August 1954; 30 August 1972 

Data Collection 
Sta.t~~tor~P,equirement: Upon suitable application of local - 
organizations, the Department is authorized to conduct such 
~nvestigations an3  survey^ & S  i i 1 t . J  ba - n a n - c v - q r  r r b r r r r r -  t~ prepare 
plans for flood prevention or the conservation, development, 
utilization, and disposal of water. 

The Department is zlso authorized in cooperation with other 
federal, state, and local authorities to make invsstigations 
and surveys of the watersheds of rivers and other waterways 
a s  a basis for the development of coordinated programs. 

Both the Prmy and Agriculture, when authorized by the House 
or Senate Public Works Committees, are authorized and directed 
to make joint investigations and surveys of U.S. watershed 
areas. 

Comments: Very relevant to remote sensing. 

Smlenentary Information: The present program activities - 
include a broad range of prograrns administ-ercd by the 
Department of Agriculture and the Army Corps of Engineers. 
Program requirements are dependent upon the specific 
requirements of each application. Remote sensing is utilized 
in this program. 

Demand Matrix Input: Present activity level reflects -- 
the wide range of requirements of this program. 

The 1977 level reflects a continuation of existing 
programs plus the use of ERTS for updating the studies 
once every five years. 

Source: Conversation xith Army Corps of Engineers officials. 
-,- 



3. F lood  P r o t . c c t i o n  A c t  o f  1960 

Agency A f f e c t e d :  Army C o r p s  o f  E n g i n e e r  

Da te  P a s s e d :  1 4  J u l y  1 9 6 0  

Data  C o l l e c t i o n  
S t , t u t o r y  Requ i rement :  The C o r p s  i s  a u t h o r i z e d  t o  c o m p i l e  a n d  
d i s s e m i n a t e  i n f o r m a t i o n  on  f l o o d s  a n d  f l o o d  d a m a g ~ s ,  i n c l u d i n g  
i d e n t i f i c a t i o n  o f  a r e a s  s u b j e c t  t o  i n u n d a t i o n  by f l o o d s ,  and  
g e n e r a l  c r i t e r i a  f o r  g u i d a n c e  i n  t h e  u s e  o f  f l o o d  p l a i n  a r e a s ;  
and t o  p r o v i d e  e n g i n e e r i n g  a d v i c e  t o  a m e l i o r a t e  f l o o d  h a z a r d s .  

S p e c i f i c i t y :  C a l l s  f o r  p a r t i c u l a r  k i n d  o f  d a t a  c o l l e c t i o n .  

Comments: $ 1 . , 0 0 0 , 0 0 0  i s  s e t  a s  t h e  maximum a n n u a l  e x p e n d i t u r e  
o f  f u n d s  f o r  t h i s  p u r p o s e .  Remote s e n s i n g  s h o u l d  b e  a p p l i c a b l e .  

S u ~ p l e r n e n t a r y  I n f o r m a t i o n :  The p r e s e n t  p rogram a c t i v i t i e s  a r e  
e s t i m a t e d  t o  c o v e r  t h e  m i j o r  f l o o d s  o c c u r r i n g  Ln t h e  
U n i t e d  S t a t e s .  The a c t u a l  r e q u i r e m e n t s  are d e t e r m i n e d  b y  t h e  
f r e q u e n c y  and  r.:agnitude o f  m a j o r  f l o o d s  d u r i n g  a  o n e  y e a r  
p e r i o d .  

Denand I i a t r i x  I n p u t :  The p r e s e n t  ~ c t i v i t y  l e v e l  
7- 

i n d i c a t e s  a n  e s t i m a t e  o f  t h e  number o f  m a j o r  f l o o d s  
o c c u r r i n g  i n  the .  U.S. d u r i n g  o n e  y e a r  t h a t  r e q u i r e  
a e r i a l  c o v e r a g e .  

The 1977  l e v e l  i n d i c a t e s  a n  i n c r e a s e  i n  t h e  demand 
f o r  t h i s  t y p e  o f  i n f o r m a t i o n  f o r  p u r p o s e s  o f  l a n d  
u s e  p l a n n i n g  i n  f l o o d  p l a i n s .  I t  i s  a n t i c i p a t e d  
t h a t  t h e  i n p u t  from ERTS c o u l d  r e d u c e  t h e  a r e a  
r e q t i r e m e n t s  o f  t h e  p r e s e n t  s y s t e m .  

S o u r z e :  G e n e r a l  i n f o r n a r i o n  o n  Army C o r p s  o f  E n g i n e e r s  
a c t i v i t i e s .  



4 .  Taylor G r a z i n g  A c t  

Agency A f f e c t e d :  Dcpa r t tnen t  o f  t h e  I n t e r i o r ,  B u r e a u  o f  Land 
I ianagement  

Date P a s s e d :  2 R  Jutbe 1934 

D a t a  C o l l e c t i o n  - 
S t a t u t o r y  Req t i i r emen t :  The S e c r e t a r y  of t h e  I n t e r i o r  i s  d i - - e c t a d  
to make p r o v i s i o n  f o r  t h e  p r o t e c t i o n ,  a d m i n i s t r a t i o n ,  r e g u l e t i o n ,  
a n d  improvement  of t h e  S i s t r i c t s  c r e a t e d  u n d e r  t h e  
a u t h o r i t y  o f  t h e  A c t ,  a n d  i s  d i r e c t e d  t o  d o  a n y  a n d  a l l  t h i n g s  
n e c e s s a r y  t o  p r e s e l  e t h e  l a n d  f rom d e s t r u c t i o n  a n d  t o  p r o v i d e  
f o r  i t s  o r d c r l y  use. T h e  S e c r e t a r y  i s  a l s o  a u t h o r i z e d  t o  
c o n t i n u e  t h e  s t u d y  of e r o s i o n  a n d  f l o o d  c o n t r o l .  

Comments: Remote s e n s i n g  i s  c l e a r l y  r e l e v a n t  t o  t h e  f u l l  c a r r y i n g  
o u t  o f  t h e s e  p r o v i s i o n s .  

S u p p l e m e n t a r y  I n f o r m a t i o n :  ~ l t h o u g h  the p r e s e n t .  p r o g r a m  daes n o t  
i n v o l v e  ar, i n v e n t o r y  o f  r a n g e  l a n d ,  s e v e r a l  r a n g e  c o n d i t i o n  a n d  
t r e n d  s t u d i e s  a r e  c o n d u c t e d  ( w i t h  g r o u n d  s u r v e y s )  u s i n g  r a n d o n  
s a m p l i n g  a n d  p l o t  n c n i t o r i n g  t e c h n i q u e s .  A e r i a l  p h o t o g r a 2 h y  i s  
u s e d  o n l y  a s  a base map w h e r e  n a  maps e x i s t .  

Demane. 3atri-ut:  Tnc p r e s e n t  p r o g r a m  a c t i v i t y  
r e f l e c t s  t h e  r e q u l y e m e n t  of t h e  g r o u n d  s u r v e y s .  

T h e  1 9 7 7  l e v e l  r c f l e c t s  a n  a n t i c i p a t e d  i n p u t  by ERTS 
i n  m o n i t o r i n g  r a n g e  c o n d i t i o n s  t o  supplement the 
e x i s t i n g  p r o g r a n s .  

S o u r c ? :  C o n v e r s a t i o n  w i t h  BLM - D i v i s i o n  o f  Range  p e r s o n n e l .  



5. Federal Reclamation Law 

Agency Affected: Department of the Interior, Bureau of 
Reclamation 

Date Passed: 4 August 1939 

Data Collection - 
Statutory Requirement: Those lands which have been, are, or 
may be included in any reclamation or irrigation project 
authorized by the Federal reclamation laws or operated and 
maintained by the Bureau of Reclamation for the reclamation of 
aria lands or other purposes must be reclassified at five pear 
intervals as to irrigability and productivity. 

Conaents: The law mandates specific types of data but not for 
an exact quantity of land. Frequency of data collection is 
low. 

With the development of suitable models, land productivity and 
irrigability estimates could be aided or accomplished by renote 
sensing. 

Supplementary Information: The present program does not follow 
the specific reporting rcquirenents of the law. A continuing 
reporting program from the irriga5ion districts is used iz. 
which land that is being reclai3ed or removed from irrigation 
is noted. Data collection is done by ground survey. 

Demand F!atrix Input: The present program activity 
level reflects the estimated general information 
r e ~ o r t e d  to the Bureau of Reclamation. 

The 1977 level reflects the anticipated inputs of 
EZTS to supplement the existing program. 

Sotlrce: Conversations with Bureau of Peclamation officials. 



6. Admission of New States 

Agency Affected: Department of the Interior, Bureau of 
Land Management 

Date Passed 4 September 1841 

Data Collection 
Statutory Requirement: The granting of lands by the Government 
to each new state admitted to the Union must be preceded by a 
survey of the public lands in that state. 

Comments: The thrnst of this provision has been upheld in 
Hastings vs. Jackson, 1873, 46 Cal. 234, Terry vs. Wegerle, 
1864, 24 Cal. 609, 85 Am., Dec. 84, Doll vs. Meador, 1860, 
16 Cal. 295. Remote sensing may have a role to play, but the 
frequency with which this law will be involved in the future 
must be considered very small. 



7. O u t d o o r  R e c r e a t i o n  A c t  

Agency A f f e c t e d :  D e p a r t m e n t  o f  t h e  I n t e r i o r ,  B u r e a u  of O u t d o o r  
R e c r e a t i o n  

D a t e  Passed: 2 8  May 1 9 6 3  

D a t a  C o l l e c t i o n  
S t a t u t o r y  R e a u i r e n e n t :  S e c r e t a r y  i s  a u t h o r i z e d  to:  

- p r e p a r e  a n d  m a i n t a i n  a  c o n t i n u i n g  i n v e n t o r y  a n d  
e v a l u a t i o n  o f  o u t d o o r  r e c r e a t i o n  n e e d s  a n d  r e s o u r c e s  
o f  t h e  U n i t e d  S t a t e s ;  

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

Conments :  P o s s i b l y  r e l e v a n t  t o  r e m o t e  s e n s i n g .  

S u p p l e m e n t a r y  I n f o r m a t i o n :  The p r e s e n t  p r o g r a m  i s  a s s u m e d  t o  
m a i n t a i n  a c o n t i n u i n g  i n v e n t o r y  u s i n g  i n f o r m a t i o n  c o l l e c t e d  
f rom a n y  a v a i l a b l e  s o u r c e s .  A c o m p r e h e n s i v e  p l a n  f o r  o u t d o o r  
r e c r e a t i o n  was i s s u e d  i n  1 9 7 3 .  The  l e v e l  of r e n o t e  s e n s i n g  
i n v o l v e m e n t  i s  unknown. 

Demznd 14atrix I n p u t :  Th2 p r e s e n t  a c t i v i t y  l e v e l  
a s s u m e s  a v e r y  b r o z d  r e q u i r e m e n t  w i t 1 1  d a t a  c o l l e c t e d  
b y  g r @ ~ ? n d  s u r v e y .  

The  1977 l e v e l  r e f l e c t s  a c o n t i n u a t i o n  o f  t h e  
p r e s e n t  p r o g r a m .  

S o u r c e :  G e n e r a l  i n f o r m a t i o n  o n  t h e  B u r e a u  of O u t d o o r  R e c r e a t i o n .  



8. Water R e s o u r c e s  P l a n n i n g  A c t  

Agency A f f e c t e d :  D e p a r t m e n t s  o f  I n t e r i o r ;  A g r i c u l t u r e ;  H e a l t h ;  
E d u c a t i o n ,  a n d  W e l f a r e ;  F e d e r a l  Power 
Commiss ion  

Date Passed: 2 2  J u l y  1965 

Data C o l l e c t i o n  
S t a t u t o r y  R e q t i r e n e n t :  The  H a t e r  R e s o u r z e s  C o u n c i l ,  c r e a t e d  b y  
t h i s  a c t ,  i s  d i rec ted  t o  m a i n t a i n  a c o n t i n u i n g  s t u d y  o f  t h e  
a d e q u a c y  of w ? . t e r  s u p p l i e s  n e c e s s a r y  t o  m e e t  t h e  w a t e r  r e q u i r e -  
m e n t s  i n  e a c h  water r e s o u r c e  r e g i o n  i n  t h e  U.S.  

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

S p e c i f i c i t y :  Law m a n d a t e s  t h e  c o l l e c t i o n  o f  s p e c i f i c  water  
s u p p l y  data.  The  s e c o n d  r e q u i r e m e n t  more i n d i r e c t l y  c a l l s  f o r  
d a t z  c o l l e c t i o n  t h r o u g h  t h e - d e t e r n i n a t i o n  o f  n a t i o n a l  r e q u i r e -  
m e n t s .  

Comments: ERTS-1 h y d r o l o g y  e x p e r i m e n t s  i n d i c a t e  f e a s i b i l i t y  o f  
w a t e r  s a p p l y  d e t e r m i n a t i o n  b y  s a t e l l i t e .  

C o u n c i l  i s  d i r ec t ed  t o  p r e p a r e  a  w a t e r  s u p p l y  a s s e s s n e n t  a t  
2 2  y e a r  i n t e r v a l s .  

S u p p l e m e n t a r y  I n f o r n a t i o n :  The  p r e s e n t  p r o g r a m  is  r e f l e c t e d  b y  
t h e  a c t i v i t i e s  o f  t h e  ? l a t e r  R e s o u r c e s  C o u n c i l .  I n f o r m a t i o n  
g a t h e r e d  f o r  t h e  b i a n n u a l  r e p o r t s  i s  a s s u m e d  t o  be o b t a i n e d  
f r o a  t h e  v a r i o u s  r e l a t e d  p r o g r a o s  o f  t h e  s p o n s o r i n g  D e p a r t m e n t s  
w i t h  no  r a w  d a t a  b e i n g  c o l l e c t e d  b y  t h e  W a t e r  R e s o u r c e s  C o u n c i l  
t h a t  wou ld  u t i l i z e  a e r i a l  p h o t o g r a p h y .  Remote s e n s j n g  i s  b e i n g  
u s e d  w i t h i n  some o f  t h e  R & D p r o j e c t s  f u n d e d .  

Demand M a t r i x  Input: The p r e s e n t  a c t i v i t y  r e p r e s e n t s  
t h e  b i a n n u a l  r e p o r t  r e q u i r e d  b y  l a w .  

The  1 9 7 7  l e v e l  i n d i c a t e s  a c o n t i n u a t i o n  of t h e  p r e s e n t  
p r o g r a m  w i t h  a p o s s i b l e  a d d i t i o n a l  i n p u t  f r o n  ERTS.  

S o u r c e r  G e n e r a l  i n f o r m a t i o n  o n  t h e  Wate r  R e s o u r c e s  C o u n c i l .  - -- 



9. Act of June 17, 1902 
Irrigation Work Surveys 

57th Congress, Chapter 1093 

Agency Affected: Department of Interior 

Date Passed: 17 June 1902 

Data Collection 
Statutory Requirement: The Secretary of the Interior is 
authorized and directed to make examinations and surveys for 
irrigation works and to report to Congress at the beginning of 
each regular session as to the results of these examinations 
and surveys. 

All monies received from the sale and disposal of public lands 
in Arizona, California, Colorado, Idaho, Kansas, Montana, 
Nebraska, Nevada, New Mexico, North Dakota, Oklahoma, Oregon, 
South Dakota, Utah, Washington and Wyoming, including the 
surplus of fees and commissions, are to be set aside and known 
as the 'reclamation fund," to be used in the examination and 
survey, construction, and maintenance of irrigation works. 

Comments: Remote sensing should be useful in the conduct of 
irrigation examinations and surveys. 



1 0 .  Dam S a f e t y  A c t  o f  1972  

Agency A f f e c t e d :  Arny  C o r p s  o f  E n g i n e e r s  

D a t e  P a s s e d :  8 A u g u s t  1 9 7 2  

D a t a  C o l l e c t i o n  
S t a t u t o r y  R e q u i r e m e n t :  Th? C o r p s  i s  d i r e c t e d  t o  i n s p e c t  a l l  d a n s  
t h a t  are o v e r  2 5  f e e t  i n  h e i g h t  o r  impound o v e r  f i f t y  a c r e  - 
f e e t  o f  w a t e r ,  w i t h  t h e  e x c e p t i o n  o f  t h o s e  dams t h a t  are l ess  
t h a n  six f e e t  i n  h e i g h t  o r  t h a t  a r e  impound less t h a n  f i f t e e n  
acre - f e e t  o f  water .  

Comments: I n  many r e g i o n s ,  p a r t i c u l a r l y  t h e  S o u t h e a s t  a n d  p a r t s  
o f  t h e  l4 idwes t  a n d  W e s t ,  t h e  r e g i s t r y  o f  dams is p o o r .  T h u s ,  
t o  c a r r y i n g  o u t  t h i s  l a w ,  t h e  C o r p s  h a d  t o  s e a r c h  f o r  u n r s g i s -  
t e r e d  d a n s .  ERTS i m a g e r y  h a s  b e e n  u s e f u l  i n  i d e n t i f y i n g  w a t e r  
impoundmen t s  o f  as l i t t l e  as f i v e  acres.  The  l o c a t i o n  o f  t h e s e  
dams i s  a n o n - r e p e t i t i v e  u s e  o f  ERTS, b u t  d e t e c t i o n  o f  f u t u r e  
u n r e g i s t e r e d  dams n a y  s t i l l  be m a n d a t e d .  

S u p ? l e n e n t a r y  I n f o r m a t i o n :  T h e  p r e s e n t  p r o g r a m  a c t i v i t y  is 
c o n d u c t e d  t h r o u g h  g r a n t s  t o  t h e  s t a t e s  with e x p e c t e d  c o m p l e t i o n  
b y  1 9 7 5 .  A t  p r e s e n t  no  u p d a t e  i s  r e q u i r e d ,  b u t  f u t u r e  l e g i s l a -  
t i o n  i s  e x p e c t e d  t o  r e q u i r e  u p d a t i n g  a p p r o x i m a t e l y  o n c e  e v e r y  
f i v e  y e a r s .  ERTS i s  b e i n g  u s e d  i n  a n  o p e r a t i o n a l  p r o g r a n  t o  - 
u p d a t e  e x i s t i n g  s o u r c e s  a n d  t o  e n s u r e  c o m p l e t e n e s s  o f  c o v e r a g e .  

Demand Matrix I n p u t :  The  p r e s e n t  a c t i v i t y  l e v e l  
a s s u m e s  f i f t y  s t a t e s  m u s t  be c o v e r e d  w i t h i n  two 
y e a r s  w i t h  sumqer  i m a g e r y  n e c e s s a r y .  

The  1 9 7 7  l e v e l  r e f l e c t s  a n t i c i p a t e d  r e q u i r e m e n t s  
o f  o n c e  e v e r y  f i v e  y e a r s  u ? d a t e  w i t h  e x t e n s i v e  
u s e  o f  ERTS. 

S o u r c e :  C o n v e r s a t i o n  w i t h  r e m o t e  s e n s i n g  s e c t i o n  o f  t h e  Army 
C o r p s  o f  E n g i n e e r s .  



11. Federal Water Pollution Act of 1972 

Agency Affected: Environmsntal Protection Agency; Coast Guard 

Date Passed: 18 October 1972 

Data Collection 
Statutory Requirements: One of the many provisions of this act 
calls for the establishment of an oil.spil1 surveillance system 
designed to provide early notice of oil-and other hazardous 
substances discharge. While nominally designating the President 
for this t ~ s k ,  the Coast Guard has been selected to implement 
this provision. 

On a more general level, Section 309 of the act prescribes a 
course of action for the EPA Administrator "whenever on the basis 
of information available to him" he finds any person in violation 
of certain of the laws provisions. 

In addition, the Administrator of EPA is directed to 

- conduct and promote the coordination encl acceleration 
of, research, investigations, experisents, training, 
dezonstrations, surveys, and studies relating to the 
causes, effects, extent ... of pollutio~; and to 
cooperate with other public and private groups in 
doing this. 

- ccnduct public invcstigations concerning the pollution 
of any navigable waters 

- establish, equip, and maintain a water quality surveil- 
lance systen for the purpose of monitoring the quality 
of the navigable waters and ground waters and the 
continuous zone and the oceans; the Administrator ! 
shall, to the extent practicable, conduct such 
surveillance by utilizing the resources of NASA, 
NOAA, USGS, and USCG and shall report on this quality. 

A proposed Administration amendment to this law would authorize 
the study of procedures and methods, including land use require- 
ments, to control co:~struction activity related sources of 
p~llution, including run-off from t h e  resultant facilities. 



. . 

S p e c i f i c i t y :  The o i l  s p i l l  s u r v e i l l a n c e  s y s t e m  c a l l e d  f o r  b y  , , 

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

T h e  l a n g u a g e  o f  t h e  l a w  i s  q u i t e  p r e c i s e  o n  t h i s .  The l a n g u a g e  
i s  much l e ss  s p e c i f i c  o n  t h e  p r e c i s e  i n f o r m a t i o n - g a t h e r i n g  
r e q u i r e m e n t s  f o r  o t h e r  t y p e s  of  p o l l u t i o n .  

Comments :  T h e  C o a s t  G u a r d  b e g a n  t h e i r  o i l  s p i l l  s u r v e i l l a n c e  
p r o g r a m  i n  t h e  summer  o f  1 9 7 3 .  S u r v e i l l a n c e  i s  p e r f o r m e d  by six 
HU-16 a i r c r a f t  w h i c h  p r o v i d e  b i - w e e k l y  c o v e r a g e  o f  p a r t  o f  t h e  
U . S .  c o a s t a l  w a t e r w a y s  a n d  w e e k l y  c o v e r a g e  of t h e  G r s a t  L a k e s .  
T h e  u s e  of s a t e l l i t e  s u r v e i l l a n c e  i s  c u r r e n t l y  u n d e r  i n v e s t i g a t i o n .  
T h e  p o t e n t i a l  f o r  s a t e l l i t e  a p p l i c a t i o n  i n  t h i s  p r o g r a m  a p p e z r s  
s t r o n g .  

T o  t h e  e x t e n t  t h a t  s a t e l l i t e  s u r v e i l l a n c e  c a n  d e t e c t  o t h e r  f o r m s  
i o f  w a t e r  p o l l u t i o n  s u c h  e f f o r t s  s h o u l d  rece ive  some i n p e t u s  from 

1 t h i s  law, but t h e  d a t a - c o l l e c t i o n  r e q u i r e m e n t s  a r e  much less  

5 s p e c i f i c .  N i t h  t h e  s u c c e s s  o f  ERTS s e d i m e n t  l o a d i n g  e x p e r i m e n t s  
1 a n d  o t h e r s ,  h o w e v e r ,  t h e  p r o v i s i o n s  o f  t h i s  l a w  may h a v e  more 

a p p l i c a b i l i t y  t o  r e m o t e  s e n s i n g .  

i: The p r e s e n t  p r o g r a m  i s  v e r y  b . - o a d  a n d  
i n f o r m a t i o n  r e q u i r e m e n t s  are  d e t e r m i n e d  by  t h e  s p e c i f i c  p r o j e c t  
n e e d s .  R e m o t e  s e n s i n g  p l a y s  a n  a c t i v e  r o l e .  

Demand M a t r i x  I n p u t :  The  p r e s e n t  a c t i v i t y  l e v e l  r e f l e c t s  
t h e  requirements o f  t h e  o i l  s p i l l  s u r v e i l l a n c e  p r o g r a m  
d e s c r i b e d  a b o v e .  

T h e  1 9 7 7  l e v e l  i n d i c a t e s  a c o n t i n u a t i o n  o f  the p r e s e n t  
p r o g r a m  s u p p l e m e n t e d  by ERTS t o  r e d u c e  t h e  a r ea  r e q u i r e -  
m e n t s  for d e t a i l e d  i n f o r m a t i o n .  

S o u r c e :  C o n v e r s a t i o n  w i t h  E n v i r o n m e n t a l  P r o t e c t i o n  A g e n c y  
o f f i c i a l s .  



12. Flood Disaster Protection Act of 1973 

Agency Affected: Department of Housing and Urban Development 

Date Passed: 31 December 1973 

Data Collection 
Statutory Requirement: The Secretary is authorized to carry out 
studies and investigations of the adequacy of state and local 
measures in flood-prone areas as to land management and use, 
flood control, flood zoning, and flood damage prevention. 

Comments: Remote sensing should be useful for both studies 
and planning. 



13. Colorado River Basin Project Act 

Agency Affected: Department of the Interior 

Date Passed: 30 September 1968 

Data Collection 
Statutory Requirement: The Secretary of the Interior is 
directed to conduct complete reconnaissance investigations for 
the purpose of developing a general plan to leet the future 
water needs of the western United States. The investigations 
are to include the long-range water supply available and water 
requirements in each western water resource region. Progress 
reports are to be issued every two years, with the final 
reconnaissance report completed by June 30, 1977. 

Comments: Remote sensing should be a useful tool for the 
reconnaissance investigations. A program activity level is 
specified, but the program is scheduled to end in 1977. 



14. Agricultural Research Act 

Agency Affected: Department of Agriculture 

Date Passed: 29 June 1935 

Data Collection 
Statutory Requirement: The Secretary of Agriculture is 
authorized and directed to conduct research relating to the 
conservation, development, and use of land, forest, and water 
resources for agricultural purposes, and other studies bearing 
on the agricultural industry of the United States. 

Comments: As an instrument for the surveying and monitoring of 
land, forest, and water resources, remote sensing is applicable 
to the carrying out of the provisions of this law. 



15. Cooperative! Agreements for Surveys and 
Investigations 

Agency Affected: Department of the Army, Corps of Engineers 

Date Passed: 6 August 1947 

Data Collection 
Statutory Requirement: The Director of the Cor$s is authorized 
to enter into cooperative agreements with state and local 
governments for surveying and mapping activities. 

Comments: Remote sensing and earth resources satellites should - 
be pertinent to these activities of the Corps. This statute 
merely provides authority, however, and does not mandate a 
particular program activity. 



16. Toxic Substances Control Act of 1973 

Agencv Affected: Environmental Protection Agency 

Date Passed: Still Pending 

Data Collection 
Statutory Requirement: The Administrator of EPA is authorized 
to conduct such research and monitoring as is necessary to 
determine the extent of substances deemed toxic for the 
enforcement of this law. 

Comments: No data collection is mandated, authority granted is 
primary in the realm of enforcement. 

Pertinence of this data depends on the ability of remote 
sensing to monitor trace substances. Application is also 
possible for remote read-out. 



17. Land Use Policy and Planning Assistance 
Act of 1973 

Agency Affected: Department of the Interior, the States 

Date Passed: Still Pending 

Data Collection 
Statutory Requirement: The Secretary of the Interior may 
authorize program management grants if the State has developed 
a statewide land use planning process, including 

- the establishment of a method for the compilation 
and revision of data related to invzntorying 
areas of critical environmental concern, areas 
impacted by key facilities and development of 
land use of regional development 

- the establishment of a method for the compilation 
and continuing revision of data related to 
population densities and trends, economic 
characteristics and projections, or environmenal 
conditions and trends, and governmental service 
needs related to those areas reviewed. 

The state land use 2lanning agencies established in response to 
this law shzll give priority to the development of an adequate 
data base for a statewide lafid use planning process using data 
available from existing sources wherever feasible. 

Tke Secretary r f  the Interior, with the assistance of the 
National Advisory Board on Land Use Policy (established by this 
law), shall report to the President and the Congress biennially 
on land resources, uses of land, and the current and emerging 
problems of land use. 

Comments: Calls for data collection on land use as a critical 
component of the law. Remote sensing has great potential here. 



18. Tennessee Valley Authority Act of 1933 

Agency Affected: Tennessee Valley Authority 

Date Passei: 18 May 1933 

Data Collection 
Statutory Requirement: The President of the U . S .  is authorized 
to make such surveys of and general plans for the Tennessee 
basin and adjoining territory as may be useful to the Congress 
and to the several states in guiding and controlling the 
extent, sequence, and nature of development that may be 
equitably and economically advanced through the expenditure of 
public funds. The President is further authorized in making 
suck surveys and plans to cooperate with the states affected, 
and to make such studies, experiments, or demonstrations as 
may be necessary and suitable to that end, 

The President shall recommend to Congress such legislation as he 
deems proper to carry out this provision as to maximize flood 
control, navigation, electricity generation, land use, 
reforestation, and economic anu social well-being in the basin 

Comments: Executive Order 6161, dated 8 June 1933, placed the 
President's authority under this statute with TVA. 

Remote sensing data should be useful in survey assistance, 
land use, and flood control, and in predicting snow-melt and 
run-off for hydrological applications, and for planning 
electricity generation- 



APPENDIX D 

CORPS OF ENGINEERS REMOTE SEN> :G PROGRAMS 
PERTINENT TO INLAND WATER RESOURCES 

b 

Table 82: Corps of Engineers Remote Sensing Program 
Pertinent to Inland Water Resources 

Research Category 

Flood Control and 
N,vigation 

Environmental Quality 

Planning Methodology 

The Corps of Engineers Research Categories of 
Materials and Costal Engineering have been omitted 
from this table. 

Source: Department of the Army, Office of the Chief of 
Enginaers DAEN-CWR-S, Circular No. 70-2-14, 
Table 1, Washington, D.C., 25 March 1974 

> 

Sub-category 

Missouri River 
Data Collection-ERTS 
Inspection of Dams 
Fishtrap Reservoir 
Permafrost Mapping 

Project Impact 
Land Use & Pollution 
Tennessee-Tombigbee 

Use of Remote Sensing 
in Planning 

Work Unit 
Number 

030201 
030401 
030404 
030501 
030505 

040101 
040102 
040103 

050206 
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APPENDIX E: 

U.S.D.A. SOIL CONSERVATION SERVICE DATA REQUIREMENTS 

The f o l l o w i n g  l i s t  p r e s e n t s  t h e  h i g h  p r i o r i t y  d a t a  
c a t e g o r i e s  o f  t h e  S o i i  C o n s e r v a t i o n  S e r v i c e  (SCS) o f  t h e  USDA 
t h a t  a re  d i r e c t l y  r e l a t e d  t o  I n l a n d  Water  R e s o u r c e s ,  a n d ,  
more s p e c i f i c a l l y  t o  RMA 3 - 1  and  RMA'3.2. T h i s  l i s t  i s  
e x t r a c t e d  f rom a n  "Adviso ry  LIM-4" by W i l l i a m  M. J o h n s o n ,  
Deputy A d m i n i s t r a t o r  f o r  S o i l  S u r v e y  d a t e d  Hay 13 ,  1974. 

D a t a  R e q u i r e m e n t s  

1. L o c a t i o n  a n d  e x t e n t  o f  
s u r f a c e  w a t e r .  

2 .  Amount o f  water u s e d .  

2a f o r  i r r i g a t i o n  
2b f o r  o t h e r  

3. Q u a l i t y  o f  s u r f a c e  and  g r o u n d  
w a t e r - s e d i m e n t ,  c o l i f o r m ,  BOD 
t e m p e r a t u r e ,  TSS, a l k a l i n i t y ,  
s a l i n i t y ,  e tc .  

4. L o c a t i o n  a n d  e x t e n t  o f  water 
s u p p l y  f rom snow. 

5. L o c a t i o n  a n d  e x t e n t  o f  g r o u n d  
water r e c h a r g e  a r e a s .  

6. L o c a t i o n  and  e x t e n t  o f  g r o u n d  
water a q u i f e r s .  

7 .  L o c a t i o n  a n d  e x t e n t  o f  f l o o d -  
prol ie  a r e a s  i n d e n t i f  i e d  b y  
f l o o d  r o u t i n g  p r o c e d u r e s .  

8. L o c a t i o n  and  e x t e n t  o f  f l o o d -  
p r o n e  a r e a s  i d e n t i f i e d  by 
o t h e r  p r o c e d u r e s .  

A g e n c i e s  a n d  Depar tmen t  
D a t a  S o u r c e s  - 

WRC; s ta te  a g e n c i e s ;  
USDI (GS, BIM, B R ) ;  
USDA (FS, SCS) 

EPA; s t a t e  a g e n c i e s ;  
USDI (GS, BR) ; DOD 
( c e n s u s  o f  i r r i g a t i o n ) ;  
USDA (ARS, FS, SCS) 

EPA; s t a t e  a g e n c i e s ;  
USDI (GS, B R ) ;  
USDA (ARS, ECS, FS) 

USDA (SCS, FS) 

USDI (GS: WWC); 
s t a t e  a g e n c i e s  

USDI (GS: WRC) ; 
s t a t e  a g e n c i e s  

DOD ( c o r p s  o f  Eng. ) ; 
USDA (SCS8 FS) ; USDf (GS) ; 
HOD;  TVA; s t a t e  a g e n c i e s  

USDA (SCS, F S ) ;  USDI (GS);  
TVA; s t a g e  a g e n c i e s  



Data Requirements 

9. Location of areas subject to 
tidal surge. 

10. Location of potential 
impoundments sites. 

Agencies and Department 
Data Sources 

DOD (Corps of Eng.); 
USDC (NOAA); USID (GS); 
state agencies 

USDA (SCS, FS) r DOD 
(Corps of Eng.); 
USDI (BR, BPA, APA, GS) ; 
state agencies 
River Basin Commissions 

The Soil Conservation Service data categories: activities, 
methods, and products which are relevant to Inland Water follow. 

oat. 
C a t a g o r i e s  A c t i v i t i e s  Methods P r o d u c t s  

7. Water 7.1 Su rvay ing  7.11 Snow s u r r e y  7.111 n a p  o f  I s c a t i o n  
( s u r f a c e  and e x t e n t ,  d e p t h  ' 

arrd  round w a t e r  c o n t o n t  o f  
r a t e r )  snow c o v e r  

7.2 I n v a n t o r y i n g  7 - 2 1  Use enumera to r s  7.211 Co.rplete d a t a  
t o  c o l l e c t  d a t a  sh .wing a c r e - f e e t  
from a l l  a v a i l -  o! wa te r ,  w a t e r  
a b l e  s o u r c e s .  q r a l i t y ,  i r r i g a -  

t i o n  u a t e r  u se ,  
w a t e r  as.. hydro- 
g raph  f o r e c a s t s .  
peak and law f low 
v a l r e s ,  w a t e r  
y i e l d  from snow, 
.LC. 

7.22 Develop g r a p h i c s .  7.22. Map o v e r l a y s  o l  
w a t a r  arcas, snau  
co*er,  aqof r e r s ,  
r e c h a r g e  area., 
e t c .  

7.3 X o n i t o r i n g  7.31 Survey and  i n -  1.311 Reviaad d a t a .  
v e n t o r y  changes  
i n  u a t e r  by s u r v e y  

' and i n v e n t o r y  
methods. 

7.312 Rev i s rd  nap  over-  
l a y s  t o  show 
changes .  

7.313 Sequential wa te r  
d a t a  Lor develop-  
i n g  p r e d i c t i o n  
modeJ8. 



Data 
c a t e q o r l e s  ne thods  - P r o d u c t s  - 
9. Flood 9 .1  Surveying 9.11 Enumerators r e -  0.111 Flood-prone a r e a  

co rd  f l o o d  h o l g h t s  mby show 100-yea r  
and y e a r s  of f l o o d r  f  cequency f l o o d  
use  o x i s t i n g  f l o o d  haaard .  
r o u t i n g  d a t a  a v a i l -  
a b l e  on f l o o d  p l a i n s ,  
moil  s u r v e y s ,  pho to  
i n t e r p r e t a t i o n ,  e t c .  

9.112 Hap showing f lood-  
p rone  a r Q a a  
f r equency  d e s c r i -  
b e d  La gearr.1 
t e r r a  on ly .  

9.113 Nap showing .reA8 
s u b j e c t  t o  h l g h  
t i d e s .  

9.2 I n v e n t o r y i n g  9.21 Use ADP t a p e s  9.211 
developed f rom 
9.11 s e t h o d r  

9.22 Tabu la t e .  9.221 Acres  o f  l a n d  w i t h  
LOO-year f  r r q u e n c y  
f  1ooa  h a s a r d .  

9.222 Acres  o f  l a n d  v i t h  
f l o o d  h a t a r d  o f  
unknown f r equency  

9.223 Acres w i t h  f l o o d  
h a t a r d  i n  u rban  
and b u i l t - u p .  

9.224 Acres  w i t h  f l o o d  
haza rd  i n  o t h e r  
a r e a s .  

9.23 Develop g raph ic s .  9.231 Flood-prone a r e a  
maps. 

9.3 Moni tor ing  9.31 Survey and i n -  9.311 Revised d a t a  
v e n t o r y  f l o o d  showing a c r e s  
and t i d e  h e i g h t s  f looded. 
and y e a r  o f  
occu r rence .  

9.312 Rev i se  map o v e r -  
l a y s  t o - show 
ohanging f  i00d 
baaa rd .  



APPENDIX F: 

A D  HOC FEATHER R I V E R  CASE STUDY 

I n  o r d e r  t o  e v a l u a t e  t h e  p o t e n t i a l  b e n e f i t  o f  ERS i n  
t h e  w a t e r  management f i e l d ,  w i t h  p a r t i c u l a r  e m p h a s i s  on  t h e  
F e a t h e r  R i v e r  Sys tem,  i t  i s  n e c e s s a r y  t o  examine  how w a t e r  
management i s  c o n d u c t e d  i n  t h e  a b s e n c e  o f  ERS. 

An ERS s y s t e m ,  l i k e  any  o t h e r  i n f o r m a t i o n  s y s t e m ,  
d o e s  n o t  i n c r e a s e  t h e  t o t a l  s u p p l y  o f  w a t e r  i n  t h e  s y s t e m  
b u t  r a t h e r  i t  c a n  improve  i t s  management s o  t h a t  t h e  
a v a i l a b l e  s u p p l y  o f  w a t e r  c a n  b e  u t i l i z e d  more e f f e c t i v e l y .  
I n  a  managed w a t e r  impoundment s y s t e m ,  w a t e r  which  c a n  be u s e d  
i n  e c o n o m i c a l l y  b e n e f i c i a l  ways f o r  p u r p o s e s  s u c h  a s  power 
g e n e r a t i o n ,  i r r i g a t i o n ,  u r b a n  and  i n d u s t r i a l  p u r p o s e s  e t c .  
c a n  b e  c a l l e d  "economi~c"  w a t e r .  Wate r  which  c a n n o t  b e  
u t i l i z e d  f o r  e c o n o m i c a l l y  b e n e f i c i a l  p u r p o s e s  a t  t h e  r i g h t  
times and  i n  t h e  r i g h t  amounts  a n d  mus t  be dumped to  p r e v e n t  
f l o o d s  c a n  be c a l l e d  "uneconomic  w a t e r " .  Even t h o u g h  t h e  
t o t a l  amount o f  w a t e r  r e m a i n s  c o n s t a n t ,  t h e  amount cf  
economic  w a t e r  c a n  b e  i n c r e a s e d  and t h e  amount o f  uneconomic  
w a t e r  c a n  b e  c o r r e s p o n d i n g l y  d e c r e a s e d  t h r o u g h  b e t t e r  
management d e c i s i o n s  t h a t  r e s u l t  f rom g r e a t e r  i n f o r m a t i o n .  

F . l  The F e a t h e r  R i v e r  P r o j e c t  

The F e a t h e r  River P r o j e c t  i s  t h e  i n i t i a l  u n i t  o f  t h e  
C a l i f o r n i a  Water P l a n .  The p r o j e c t  was a p p r o v e d  b y  t h e  
C a l i f o r n i a  S t a t e  L e g i s l a t u r e  i n  19!1l  and t h e  f i r s t  a p p r o p r i a -  
t i o n  o c c u r r e d  i n  1 9 5 7 .  The t o t a l  F e a t h e r  R i v e r  P r o j e c t  c o s t  
i s  a b o u t  $370 m i l l i o n  d i v i d e d  be tween  t h e  Upper F e a t h e r  D i v i s i o n  
and t h e  O r o v i l l e  D i v i s i o n .  The Upper F e a t h e r  D i v i s i o n  c o n s i s t s  
o f  Frenchman Dam and Lake,  A n t e l o p e  Dam a n d  L a k e ,  G r i z z l y  
V a l l e y    am a n d ' l a k e  D a v i s , - A b b e y  B r i d g e  D a m  a n d  R e s e r v o i r ,  ' -- .- 
and D i x i e  ~ e f u ' ~ e  Dam aid ~ e s e r v o i r  plus t h e  G r i z z l y  V a l l e y  
P i p e l i n e .  The O r o v i l l e  D i v i s i o n  c o n s i s t s  of t h e  O r o v i l l e  Dam 
and Lake O r o v i l l e ,  t h e  Edward H y a t t  P o w e r p l a n t  and t h e  
T h e r m a l i t o  F a c i l i t i e s .  The t o t a l  d r a i n a g e  b a s i n  a r e a  o f  t h e  
F e a t h e r  R i v e r  P r o j e c t  i s  3611  s q u a r e  m i l e s  and  p r o d u c e s  a n  
a v e r a g e  a n n u a l  p r o j e c t  i m p a i r e d  f l o w  a t  t h e  O r o v i l l e  D a m s i t e  
o f  2 . 3  m i l l i o n  a c r e - f e e t  (1921-1951) .  F i g u r e  3 shows t h e  
F e a t h e r  R i v e r  d r a i n a g e  a r e a .  

The a n a l y s i s  o f  t h e  b e n e f i t s  t o  b e  g a i n e d  t h r o u g h  
improved w a t e r  management i n  t h e  F e a t h e r  R i v e r  P r o j e c t  as  a  
r e s u l t  o f  r e m o t e - s e n s e d  d a t a  r e q u i r e s  a  d e s c r i p t i o n  o f  w a t e r  
management d e c i s i o n  p a r a m e t e r s  a s  t h e y  a p p l y  t o  c u r r e n t  i 

p r o c e d u r e s  employed a t  t h e  O r o v i l l e - T h e r m a l i t o  f a c i l i t i e s .  , I 
These  f a c i l i t i e s  p r o v i d e  t h e  ma in  c o n t r o l  o f  t h e  f l o w  o f  w a t e r  



Figure  3 The Feather  River  Drainage Area 



from the Feather River drainage basin into downstream channels ' 

which comprise a portion of the California Water Project. 
Since this drainage basin is an integral part of the California 
Water Project, procedures employed at Oroville must be related 
to the effects that they have on the Project as a whole. 

Current Operation of the California State Water Project 

In an effort to prevent natural disasters (i.e., floods, 
droughts, etc.), -1istorica1 data have been collected by water 
management officials with regard to uncontrolled flow rates in 
all water carrying channels. These data have been related to 
minimum and maximum permissible rates in each channel such that 
natural disasters will be avoided. Once this information is 
made available, efforts to control flow rates can be initiated 
and operational procedure= outlined. Currently, control of 
flow rates at individual facilities is based on three basic 
parameters, (-1) inflow rates into xeservoirs, (2) reservoir 
storage capacity, and ( 3 )  downstream channel capacity, 
Reservoir storage and downstream channel capacity are defined 
for each facility and require no further discussion; however, 
inflow rates are stochastic and will therefore be delineated 
further. 

Inflow rates are typically dependent on two basic 
variables; the state of the terrain (ground wetness, ground 
cover, soil type, shape, etc.) and precipitation. Currently, 
only ground wetness is used to approximate the first variable, 
and precipitation is modelled only from historical data. Also, 
ground wetness is simplified at present by assuming that it is 
functionally dependent only on precipitat3on. Using this type 
of data, it is apparent that current decisions are based 
primarily on historical d-ta and therefore employ large safety 
factors in order to preverat natural disasters. Control of 
water resources by this procedure does provide assured 
protection against floods, but it does not provide the ability 
to manage water resources in a dynamic sense. 

F. 3 Current Operation of the Oroville-Thermalito Facilities 

Currently, the Feather River drainage basin, controlled 
by the Oroville-Thermalito facilities, is functioning 
primarily as a flood control and power generation mechanism. 
It should be noted, however, that water supply and water 
quality control will play an increasing role as time passes 
and will provide critical input requirements and constraints 
to the California Water Project by the late 1980's. 



F l o o d  c o n t r o l  i s  c u r r e n t l y  a c h i e v e d  by i n v e s t i g a t i o n  
o f  p r o j e c t e d  r e s e r v o i r  i n f l o w  r a t e s ,  r e s e r v o i r  s t o r a q e  
c a p a c i t y  and r e s e r v o i r  o u t f l o w  r a t e s  a s  d e t e r m i n e d  by down- 
s t r e a m  c h a n n e l  c a p a c i t i e s .  R e s e r v o i r  i n f l o w  r a t e s  a r e  d e t e r -  
mined from a p r o b a b i l i t y  o f  a  " s t a n d a r d  p r o j e c t  s t o r m "  i s  
s t a t i s t i c a l l y  b a s e d  on  s e a s o n a l  p r e c i p i t a t i o n  d i s t r i b u t i o n s  
f o r  t h e  F e a t h e r  R i v e r  D r a i n a g e  B a s i n .  T h i s  s t o r m  i s  d e f i n e d  
a s  a  p e r i o d  o f  96 h o u r s  d l l r i n g  which 1 4 . 3  i n c h e s  o f  p r e c i p i t a -  
t i o n  f a l l s  on wet  g round  i n  t h e  d r a i n a g e  b a s i n  f o r  t h e  
r e s e r v o i r .  H i s t o r i c a l  d a t a  h a v e  b e e n  g a t h e r e d  f o r  t h e  
p r o b a b i l i t y  o f  a  " s t a n d a r d  p r o j e c t  storm" and r e l a t e d  t o  t h e  
amount o f  f l o o d  c o n t r o l  s p a c e  r e q u i r e d .  F i g u r e  4 shows t h e  
r e q u i r e m e n t s  :imposed by t h e s e  h i s t o r i c a l  d a t a .  

Along w i t h  t h i s  f l o o d  c o n t r o l  r e q u i r e m e n t ,  power i s  
g e n e r a t e d  a t  Edward H y a t t  and T h e r m a l i t o  f a c i l i t i e s .  Edward 
H y a t t ,  w i t h  s i x  g e n e r a t o r s  ( t h r e e  r e v e r s i b l e  f o r  pumpback) ,  
h a s  a  g e n e r a t i o n  c a p a c i t y  o f  678 ,750  k i l o w a t t s ,  and T h e r m a l i t o ,  
w i t h  f o u r  g e n e r a t o r s  ( t h r e e  r e v e r s i b l e  f o r  pumpback) h a s  a  
g e n e r a t i o n  c a p a c i t y  o f  1 1 9 , 6 0 0  k i l o w a t t s .  A l t h o u g h  b o t h  
f a c i l i t i e s  a r e  d e s i g n e d  f o r  pumpback o p e r a t i o n s ,  t h i s  a s p e c t  
o f  t h e  p r o j e c t  h a s  o n l y  been  u s e d  f o r  t e s t  p u r p o s e s  t o  d a t e .  
E v e n t u a l l y ,  power g e n e r a t i o n  and pumpback r e q u i r e m e n t s  w i l l  
add c o n s t r a i n t s  t o  t h e  e n t i r e  s y s t e m  and i m p a c t  on t h e  d e c i s i o n  
p o l i c i e s  o f  t h e  managers .  

F.4 P r e s e n t  U n c e r t a i n t i e s  i n  P r e d i c t i n g  Water  I n f l o w  
t o  t h e  O r o v i l l e  R e s e r v o i r  

An a c c u r a t e  p r e d i c t i o n  o f  t h e  month ly  i n f l o w  r a t e s  f o r  
t h e  O r o v i l l e  R e s e r v o i r  i s  n e c e s s a r y  f o r  b e t t e r  management o f  
t h e  O r o v i l l e  R e s e r v o i r  and t h e  C a l i f o r n i a  Water  P r o j e c t .  
C u r r e n t l y ,  p r e d i c t i o n s  a r e  p r o v i d e d  on  F e b r u a r y  1st f o r  t h e  
e n t i r e  w a t e r  y e a r  ( O c t o b e r  1 - Sep tember  30)  and  u p d a t e d  
month ly  t h r o u g h  May 1st .  F i g u r e  5 shows t h e  A p r l l  t o  J u l y  
f o r e c a s t  r e ~ l ~ l t s  f o r  t h e  O c t o b e r  1972  t o  Sep tember  1 9 7 3  y e a r .  

T h i s  f i g u r e  p o i n t s  o u t  s e v e r a l  i n t e r e s t i n g  phenomena 
a l l  o f  which i n d i c a t e  t h e  p o t e n t i a l  need  f o r  more and b e t t e r  
i n f o r m a t i o n  on which t o  b a s e  f o r e c a s t  r u n o f f .  From t h e  
d i a g r a m ,  it i s  a p p a r e n t  t h a t  f o r e c a s t  a c c u r a c y  d o e s  n o t  improve 
f rom month t o  month a s  m i g h t  b e  e x p e c t e d .  A l s o  it i s  s e e n  t h a t  
e i g h t y  p e r c e n t  c o n f i d e n c e  bound d i v e r g e s  f rom t h e  a c t u a l  r u n o f f  
w i t h  e a c h  new f o r e c a s t  up t o  A p r i l  and a p p a r e n t l y  d o e s  n o t  b e g i n  
t o  c o n v e r g e  u n t i l  a c t u a l  r u n o f f  d a t a  a r e  a v a i l a b l e .  The e r r o r  
i n  t h i s  f o r e c a s t  r u n o f f  i s  p l o t t e d  i n  ~ i g u r e  6 s o  t h a t  t h e  
r e l a t i o n s h i p  between f o r e c a s t  e r r o r  and  d a t e  o f  p r e d i c t i o n  may 
b e  e v a l u a t e d .  F i g u r e  5 r a i s e s  o n e  v e r y  i n t e r e s t i n g  q u e s t i o n :  
Why d o e s  added  i n f o r m a t i o n  g a t h e r e d  i n  F e b r u a r y  and  March c a u s e  



Flood Control Reservation, thousand acre-feet 
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Eighty  P e r c e n t  C o n f i d e n c e  

:ual Runof f  
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Ptb. ~ a r .  Apr. Hay 

Montlr o f  t h e  Forecast 

F i g u r e  5 U n i m p a i r e d  Runoff  i n t o  O r o v i l l e  
R e s e r v o i r  f o r  t h e  P e r i o d  1 A p r i l  . 
1 9 7 3  - 3 1  J u l y  1973:  P r e d i c t e d  vs . !  
A c t u z l  ( W i t h o u t  ERTS) : 

t h e  f o r e c a s t  a c c u r a c y  ko d e c r e a s e ?  T h i s  q u e s t i o n ,  a l t h o u g h  it 
w i l l  n o t  h e  a d d r e s s e t i  i n  t h i s  r e p o r t ,  m o s t  d e f i n i t e l y  h i g h l i g h t s  
t h e  f a c t  t h a t  n o c  o n l y  is t h e  p r e d i c t i o n  mode l  l a c k i n g  i n  
a c c u r a c y  b u t  t h a t  it may h a v e  e v e n  more s e r i o u s  p r o b l e m s  s i n c e  
new i n f o r m a t i o n  d o e s  n o t  seem t o  i m p r o v e  t h e  a c c u r a c y  o f  
p r e d i c t i o n .  I t  may a l s o  i m p l y  t h a t  p r e s e n t  ( n o  ERTS) i n f o r m a t i o n  
p a t t e r n i n g  t e c h n i q u e s  a r e  s e r i o u s l y  i n a d e q u a t e .  

F i g u r e  7 . s h o w s  t h e  a c c u r a c y  o f  t h e  m o n t h l y  i n f l o w .  
a s  p r e e i c t e d  i n  March. From t h e  da ta  p r e s e n t e d  i n  t h i s  d i a g r a m ,  
it i s  a g a i n  a p p a r e n t  t h a t  p r e d i c t i o n  e r r o r s  are o f  t h e  same 
m a g n i t u d e  a s  shown p r e v i o u s l y ,  t h a t  i s ,  t e n  t o  t w e n t y - f i v c  
p e r c e n t ,  a n d  f u r t h e r m o r e  t h a t  s h o r t  t e r m  p r e d i c t i o n s  ( o n e  
month l e a d  t i m e )  are n o t  more a c c u r a t e  t h a n  l o n g e r  t e r m  
p r e d i c t i o n s .  



F c b  1.i a r Apr 

P i g u r e  Error i n  F o r e c a s t  o f  Runoff i n t o  
O r o v i l l e  R e s e r v o i r  f o r  t h e  P e r i o d  
1 A p r i l  1973-31  J u l y  1 9 7 3  ( W i t h o u t  ERTS) 

The p r o b l e m  o f  c u r r e n t  p r e d i c t i o n ' s  a c c u r a c y  a n d  t i m i n g  
l e a d s  o n e  t o  q u e s t i o n  t h e  p r o c e s s  by w h i c h  i n f o r m a t i o n  i s  
g a t h e r e d  a n d  r e l a t e d  t o  t h e  f o r e c a s t  r u n o f f .  C u r r e n t  p r e d i c -  
t i o n s  a r e  b a s e d  o n  h i s t o r i c a l  y e a r s  o f  s i m i l a r  m a g n i t u d e  
l e a d i n g  o n e  t o  a s s u m e  t h a t  f l o w  rates f r o m  y e a r  t o  y e a r  a re  
s i m i l a r  i n  n a t u r e .  However ,  a s  shown b y  F i g u r e  8 , d i f f e r e n t  
y e a r s  c a n  p r o d u c e  s u b s t a n t i a l l y  d i f f e r e n t  f l o w  p a t t e r n s ,  
t h e r e b y  k i m i t i n g  t h e  a c c u r a c y  o f  u s i n g  h i s t o r i c a l  r e c o r d s  t o  
p r e d i c t  f u t u r e  r u n o f f s .  A l s o ,  i n  s u p p o r t  o f  t h i s  a s s e r t i o n  i s  
F i g u r e  9 wh ich  p l o t s  t h e  h i s t o r i c a l  r u n o f f  r a tes  f o r  
a l l o t h e r  a r e a  ~f C a l i f o r n i a  S t a t e  W a t e r  P r o j e c t .  From t h e  
" t y p i c a l "  e x a m p l e  it i s  a p p a r e n t  t h a t  a n y  a t t e m p t  t o  work w i t h  
a n  a v e r a g e  y e a r  wou ld  p r o d u c e  l a r g e  p r e d i c t i o n  errors. I t  is 
n e c e s s a r y  t h e r e f o r e  t o  t a k e  a much c l o s e r  l o o k  a t  t h e  m e c h a n i c s  
o f  r u n o f f  a n d  i t s  p r e d i c t i o n .  

C u r r e n t  p r e d i c t i n g  t e c h n i q , i e s  p r o v i d e  a c c u r a c y  t o  
w i t h i n  a p p r o x i m a t e l y  t w e n t y - f i v e  p e r c e n t  f o r  b o t h  s h o r t  term 
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F i g u r e  7 ~ o n + h l y  Tnflov.c V a l u e s  t o  t h e  O r o v i l l e  
Reservoir f o r  tile P c r i o d  1- F e b r u a r y  
1973-31 J u l y  1 9 7 3  ( w i t h o u t  S R T S )  

and l o n g  t e r m  p r e d i c t i o n s .  The u n c e r t a i n t y  o f  t h e  " c o r r e c t -  
n e s s "  o f  t h e s e  p r e d i c t i o n s  i s  a n  i m p o r t a n t  f 3 c t o r  i n  t h e  
s u p p l y  o f  economic w a t e r  and c a n  i n  i t s e l f  e i t h e r  p r o v i d e  
s i g n i f i c a n t  q u a n t i t i e s  o f  economic  w a t e r  o r  f o r  v e r y  p o o r  
p r e d i c t i o n s ,  l i m i t  t h e  s u p p l y  d r a s t i c a l l y .  C u r r e n t l y ,  t h e  
u n c e r t a i n t i e s  seem e x c e s s i v e l y  l a r g e  ( n o t e  t h e  e i g h t y  p e r c e n t  
band o n  F i g u r e  5 )  and much f r u i t f u l  w o r k - c o u l d  be d o n e  on 
o b t a i n i n g  improved d a t a  and methods  o f  p r e d i c t i o n .  The 
i n v e s t i g a t i o n  o f  r e m o t e  s e n s i n g  !ERS) a p p l i c a t i o n s  t o  t h e  
management o f  t h e  F e a t h e r  R i v e r ,  t h e r e f o r e ,  h o l d s  g r e a t  
p romise .  

From F i q u r e  9 ,  i t  i s  c l e a r  t h a t  t h e r e  i s  a  l a r g e  
v a r i a t i o n  i n  t h e  A p r i l  t o  J u l y  r u n o f f ,  w i t h  t h e  a v e r a g e  r u n o f f  
f o r  t h e  l o w e s t  o f  t h e  t r i m o d a l  p e a k s  b e i n g  l e s s  t h a n  a  t h i r d  
o f  t h e  v a l u e  o f  t h e  h i g h e s t  o f  t h e  t r i m o d a l  p e a k s .  I f  ERS 
can p r e d i c t  e a r l y  enough e a c h  y e a r  which o n e  o f  t h e s e  peaks i s  
t h e  r e l e v a n t  o n e  f o r  t h a t  y e a r ,  a  l a r g e  economic  b e n e f i t  would 
r e s u l t .  
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F i g u r e  8 Compar i son  o f  M o n t h l y  Runof f  a t  O r o v i l l e  
R e s e r v o i r  f o r  1 9 7 2  a n d  1 9 7 3  ( W i t h o u t  
ERTS) 

F . 5  Economic  A n a l y s i s  

The d i r e c t  a c t i v i t i e s  t h a t  b e n e f i t  f r o m  i m p r o v e d  ERS 
i n f o r m a t i o n  a r e  shown b y  F i g u r e  1 0 .  Wi th  o r  w i t h o u t  ERS 
i n f o r m a t i o n ,  t h e  O r o v i l l e  Dam w i l l  be managed i n  s u c h  a  way as  
t o  i n s u r e ,  w i t h  v i r t u a l  c e r t a i n t y ,  t h e  a b s e n c e  o f  f l o o d i n g .  
B e t t e r  w a t e r  management  w i l l  n o t  show u p  d i r e c t l y  i n  t e r m s  o f  
f l o o d  c o n t r o l ,  b u t  w i l l  be e f f e c t e d  i n  t h e  o t h e r  e c o n o m i c  
a c t i v i t i e s  shown i n  F i g u r e  10. T h e r e f o r e ,  t h e  v a l u e  o f  
ERTS i n f o r m a t i o n  i n  f l o o d  c o n t r o l  of t h e  F e a t h e r  River c a n  b e  
t r e a t e d  a s  z e r o .  

Water t h a t  i s  u s e d  f o r  h y d r o e l e c t r i c  power  g e n e r a t i o n  
s u b s e q u e n t l y  c a n  b e  u s e d  f o r  o t h e r  a c t i v i t i e s  s u c h  a s  
r e c r e a t i o n ,  n a v i g a t i o n ,  r e s i d e n t i a l ,  i n d u s t r i a l ,  a n d  



Actual Histoqram ! 

Average-value 
April to ~ u l y  Runoff, 1000 acre-feet 

Figure 9 Historical ~ r o b a b i i i t ~  Distribution of 
Water Inflow of a Typical River of the 
California State Water Project 
(Sacramento River Basin) 

agricultural hrograms. The bulk of this water, about 90%, is 
used for agricultural purposes, both in the Feather River 
System and for the U.S. in general. 

-. 

Current and improved operations due to better informa- 
tion can be illustrated partly by Figurell.. Instead of 
managing the water level in the absence of ERS information 
such that the expected water level at the dam is at point C, 
with ERS information, the water level can be managed such that 
the expected water level is at point B. Both cases provide the 
same degree of safety, but with ERS information, an additional 
amount of water (given by the distance BC) is available. The 
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F i g u r e  11 E f f e c t  o f  I m p r o v e d  I n f o r m a t i o n  o n  
S t e a d y  S t a t e  Water L e v e l s  

d i s t a n c e  A minus  C c o r r e s p o n d s  t o  some s p e c i f i e d  l e v e l  o f  
r e q u i r e d  u n f i l l e d  f l o o d  c o n t r o l  w a t e r  v o l u m e s  g i v e n  by  
F i g u r e  4 .  F o r  e x b m p l e ,  l e v e l  C may r e p r e s e n t  a  f l o o d  c o n t r o l  
r e s e r v a t i o n  o f  5 5 0 , 0 0 0  a c r e - f e e t ,  w h i c h  c o r r e s p o n d s  t o  a  g r o u n d  
w e t n e s s  l e v e l  o f  7.0.  I n f o r m a t i o n  as t o  t h e  e s t i m a t e d  a n n u a l  
d i ~ t r i b u t i o n  o f  g r o u n d  w e t n e s s  i s  n o t  a v a i l a b l e  t o  u s ,  s o  it 
i s  as sumed  t h a t  a g r o u n d  w e t n e s s  o f  7 . 0  i s  r e p r e s e n t a t i v e  o f  
a v e r a g e  c o n d i t i o n s .  The  a d d i t i o n a l  amount  o f  w a t e r  p e r m i t s  
b e t t e r  d i s t r i b u t i o n  d u r i n g  t h e  y e a r ,  as  i l l u s t r a t e d  b y  
F i g u r e  1 2 .  I n s t e a d  o f  t h e  p r e s e n t  f l o w ,  a more  e v e n  a n d  
e c o n o m i c a l l y  more  v a l u a b l e  f l o w  o f  w a t e r  c a n  b e  o b t a i n e d .  
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F.6  Water  Management Models  

I n  C q l i f o r n i a ,  two b a s i c  w a t e r  management mode l s  a r e  
u s e d  f o r  f o r e c a s t i n g  p u r p o s e s ,  the R i v e r  F o r e c a s t  C e n t e r  
(RFC) Model and  t h e  p r i m a r y  C a l i f c r n i a  C o o p e r a t i v e  Snow 
S u r v e v s  (CCSS) Model. The RFC Model i s  u s e d  t o  make s h o r t -  
r u n  f o r e c a s t s  ( i . e . ,  6 ,  1 2 ,  18, 24  h o u r  f o r e c a s t s )  w h i l e  t h e  
" p r i m a r y "  ccss . ~ o d e l  i s  employed f o r - l o n g e r  term w a t e r  
management p l a n n i n g .  A "dynamic" CCSS Model a l s o  e x i s t s  f o r  
s h o r t - r u n  f o r e c a s t i n g  p u r p o s e s .  

Because  of i t s  18-day c y c l e ,  a  s i n g l e  e a r t h  r e s o u r c e s  
s a t e l l i t e  would b e  much more  v a l u a b l e  i n  l o n g e r  term w a t e r  
management p l a n n i n g  t h a n  i n  s h o r t - r u n  f o r e c a s t s .  T h i s  would 
b e  t r u e  e v e n  i f  3 e a r t h  r e s o u r c e s  s a t e l l i t e s  w e r e  i n  o r b i t .  
T h i s  p o s i t i o n  i s  s u p p o r t e d  i m p l i c i t l y  by  t h e  U n i v e r s i t y  o f  
C a l i f o r n i a  S t u d y *  and  b y  t h e  E a r t h S a t  r e p o r t . * *  T h e r e f o r e ,  
t h e  CCSS Model w i l l  be examined h e r e  i n  b r i e f  d e t a i l ,  b u t  n o t  
t h e  b a s i c  RFC Model. 

F.7 The CCSS Model 

The p r i m a r y  CCSS Model c a n  b e  r e p r e s e n t e d  by t h e  
f o l l o w i n g  s e t  o f  e q u a t i o n s :  

where  

W1 = F e b r u a r y  f o r e c a s t  o f  A p r i l  t o  J u l y  volume o f  
w a t e r  r u n o f f  

W p  - March f o r e c a s t  o f  A p r i l  t o  J u l y  volume o f  w a t e r  
r u n o f f  

* An I n t e g r a t e d  S t u d y  o f  E a r t h  R e s o u r c e s  i n  t h e  S t a t e  o f  
C a l i f o r n i a  Using Remote S e n s i n g  T e c h n i q u e s ,  S p a c e  S c i e n c e  
L a b o r a t o r y ,  U n i v e r s i t y  o f  California, B e r k e l e y ,  s e m i -  
a n n u a l  p r o g r e s s  r e p o r t ,  3 1  December 1 9 7 3 ,  pp.  2-26. 

* *  Snow Mapping and Runoff F o r e c a s t i n g :  E x a m i n a t i o n  o f  
ERTS-1 C a p a b i l i t i e s  and  P o t e n t i a l  B e n e f i t s  from a n  - 
O p e r a t i o n a l  ERS Sys tem,  I n t e r i m  R e p o r t  o f  Water  R e s o u r c e s  
Management, Case  S t u d y  Team, March 1 3 ,  1 9 7 4 ,  p e r f o r m e d  f o r  
U n i t e d  S t a t e s  Depar tment  o f  I n t e r i o r ,  O f f i c e  o f  Economic 
A n a l y s i s ,  C o n t r a c t  No. 14-08-001-13519. 



W 3  = ~ p r $ 1  f o r e c a s t  of Apri, l  t o  July .yolume o f  w q t e r  
runoXR 

W4 = May f o r e c a s t  o f  A p r i l  t o  J u l y  volume o f  w a t e r  
r u n o f f  

Al = C o n v e r s i o n  o f  F e b r u a r y  1st snow p a c k  i n d e x  i n t o  
t h e  A p r i l  1st snow p a c k  i n d e x  

AZ = C o n v e r s i o n  of March 1st snow p a c k  i n d e x  i n t o  t h e  
A p r i l  1st snow p a c k  i n d e x  

A3 = A p r i l  1st snow p a c k  i n d e x  

B1 = A c t u a l  p r e c i p i t a t i o n  f rom O c t o b e r  t o  J a n u a r y  
p l u s  a v e r a g e  h i s t o r i c a l  precipitation i n  
F e b r u a r y  and March 

B2 = A c t u a l  p r e c i p i t a t i o n  f rom O c t o b e r  t o  F e b r u a r y  
p l u s  a v e r a g e  h i s t o r i c a l  p r e c i p i t a t i o n  i n  March 

B3 = A c t u a l  p r e c i p i t a t i o n  f rom O c t o b e r  t o  March 

C1 = A c t u a l  r u n o f f  f rom O c t o b e r  t o  F e b r u a r y  p l u s  
a v e r a g e  h i s t o r i c a l  r u n o f f  i n  March 

C2 = A c t u a l  r u n o f f  f rom O c t o b e r  t o  F e b r u a r y  p l u s  
a v e r a g e  h i s t o r i c a l  r u n o f f  i n  March 

C3 = A c t u a l  r u n o f f  f rom O c t o b e r  t o  March 

D = P r e v i o u s  y e a r ' s  snow p a c k  i n d e x  

El = Average  h i s t o r i c a l  p r e c i p i t a t i o n  f rom A p r i l  t o  
J u n e  

EZ = A c t u a l  p r e c i p i t a t i o n  i n  A p r i l  p l u s  a v e r a g e  
h i s t o r i c a l  p r e c i p i t a t i o n  f rom May t o  J u n e .  

The c o e f f i c i e n t s  of  t h e s e  e q u a t i o n s  h a v e  b e e n  d e t e r -  
mined from t h e  s t a t i s t i c a l  t e c h n i q u e  o f  r e g r e s s i o n  a n a l y s i s .  
These  e q u a t i o n s  t h e r e f o r e  a r e  b a s e d  on  s t a t i s t i c a l l y  a n a l y z e d  
h i s t o r i c a l  d a t a  and r e p r e s e n t  t h e  a v e r a g e  r e l a t i o n s h i p  be tween  
t h e  d e p e n d e n t  v a r i a b l e ,  A p r i l  t o  J u l y  volume o f  w a t e r  r u n o f f ,  



and t h e  f i v e  i n d e p e n d e n t  v a r i a b l e s .  Wkth i n f o r m q t i o n  d e v e l o p e d  
f rom t h e  x e q x e s s i o n  a n a l y s i s ,  s t a t e m e n t s  can  b e  made a b o u t  t h e  
"goodness  o f  f i t , "  t h e  d e g r e e  o f  c o n f i d e n c e  i n  t h e  c o e f f i -  
c i e n t s ,  and t h e  d e g r e e  t o  which e a c h  i n d e p e n d e n t  v a r i a b l e  
c o n t r i b u t e s  t o w a r d s  I ' e x p l a i n i n g "  t h e  A p r i l  t o  J u l y  volume o f  
w a t e r  r u n o f f .  Even w i t h o u t  s u c h  i n f o r m a t i o n ,  w e  can  make 
q u a l i t a t i v e  s t a t e m e n t s  a b o u t  " e r r o r s  o f  measurement"  
a s s o c i a t e d  w i t h  e a c h  i n d e p e n d e n t  v a r i a b l e .  I t  c a n  be assumed 
t h a t  t h e  w a t e r  p r e c i p i t a t i o n  v a r i a b l e s  have  less "measurement  
e r r o r * '  t h a n  t h e  snow pack  v a r i a b l e s .  Thus ,  a  more  a c c u r a t e  
9 s t i m a t e  o f  snow p a c k ,  a t  l e a s t  f rom a "measurement e r r o r 8 *  
s t a n d p o i n t ,  s h o u l d  c o n t r i b u t e  more t o  an  a c c u r a t e  f o r e c a s t  t h a n  
a  more a c c u r a t e  e s t i m a t e  o f  p r e c i p i t a t i o n .  

Whi le  t h e  p r i m a r y  CCSS Model i s  u s e d  f o r  p r e d i c t i o n  
p u r p o s e s ,  t h i s  model a p p a r e n t l y  i s  n o t  u s e d  f o r  p u r p o s e s  o f  
r e g u l a t i o n  and management o f  w a t e r .  However, s i n c e  t h e  CCSS 
Model t a k e s  i n t o  a c c o u n t  some m a j o r  i n f l u e n c e s  n o t  c a p t u r e d  
by t h e  c u r r e n t  model  u s e d  f o r  w a t e r  management ( d e s c r i b e d  
b e l o w ) ,  i t  would b e  s u r p r i s i n g  i f  b e t t e r  w a t e r  management 
d e c i s i o n s  d i d  n o t  o c c u r  by i n c o r p o r a t i n g  s c l e  a s p e c t s  o f  t h e  
p r i m a r y  C C S S  Model i n t o  t h e  c u r r e n t  w a t e r  management model .  

E s t i m a t e  o f  T n c r e a s e d  Accuracy  w i t h  ERS I n f o r m a t i o n  - 
I f  ERS d a t a  c u t s  t h e  i n f o r m a t i o n  and  m o d e l i n g  e r r o r  by  

2 0 % ,  t h e n  an  a d d i t i o n a l  1 1 0 , 0 0 0  a c r e - f e e t  o f  w a t e r  a r e  
a v a i l a b l e ,  a s  r e p r e s e n t e d  by t h e  d i s t a n c e  BC on F i g u r e  11. 
T h a t  a n  ERS s y s t e m  c a n  p e r f o r m  t o  t h i s  d e g r e e  a p p e a r s  t o  b e  
s u p p o r t e d  by t h e  r e c e n t  r e p o r t s  o f  a  number o f  ERS p r i n c i p a l  
i n v e s t i g a t o r s .  Some o f  t h e s e  p r i n c i p a l  i n v e s t i g a t o r s  a r e  
A l e x a n d e r ,  Burgy,  Cooper ,  H o f f e r ,  B o l g r e n ,  and  Meie r .  A 
d e s c r i p t i o n  o f  t h e i r  r e p o r t s  i s  g i v e n  i n  t h i s  volume,  Appendix G.  

From a n o t h e r  s t a n d p o i n t ,  i t  c a n  b e  s t a t e d  t h a t  ERS w i l l  
improve f o r e c a s t i n g  a c c u r a c y .  The s a m p l i n g  e r r o r  o f  
i n f o r m a t i o n  o b t a i n e d  i s  g i v e n  by t h e  f o r m u l a  

where  

e = p e r c e n t  s a m p l i n g  e r r o r  

b  = a  f u n c t i o n  o f  r e s o l u t i o n ,  
t e c h n i q u e  u s e d ,  e t c .  

N = number o f  d i s t i n c t  l a r g e  a r e a s  o f  snow 
o r  ground w e t n e s s  sampled  



~ f ,  f o r  a  g i v e n  c o n s t a n t  b  i n  t h e  above f o r m u l a ,  ERS 
p r o v i d e s  a c o v e r a g e  o f  snow and ground w e t n e s s  t h a t  i s  1 6  
t i m e s  g r e a t e r  t h a n  t h a t  c u r r e n t l y  m o n i t o r e d  by a i r c r a f t ,  t h e n ,  
by u s i n g  ERS, t h e  s a m p l i n g  e r r o r  i n  t h e  snow c o v e r  and g round  
w e t n e s s  i n f o r m a t i o n  c o n t e n t  i s  r e d u c e d  by 7 5 % .  

Of c o u r s e ,  snow c o v e r  and g round  c o v e r  i n f o r m a t i o n  i s  
o n l y  p a r t  ( b u t  a  m a j o r  p a r t )  o f  t h e  i n f o r m a t i o n  r e q u i r e d  t o  
make a c c u r a t e  r u n o f f  f o r e c a s t s .  Accuracy o f  f o r e c a s t s  a l s o  
w i l l  be d e g r a d e d  by i n a c c u r a c i e s  i n  t h e  r u n o f f  model .  I n  t h e  
E a r t h S a t  R e p o r t  on  Wate r  Management*, e s t i m a t e d  b e n e f i t s  
p r e s e n t e d  i n  t h e i r  t a b l e s  a r e  b a s e d  on a  2 5 % ,  SO%, and  75% 

. 
i n c r e a s e  i n  f o r e c a s t i n g  a c c u r a c y .  T h e r e f o r e ,  a  20% i n c r e a s e  
i n  t h e  a c c u r a c y  o f  f o r e c a s t s  i s  a  c o n s e r v a t i v e  e s t i m a t e ,  g i v e n  
t h e  p r o v e n  c a p a b i l i t i e s  o f  ERS, t h e  1 i k e l y . e x t e n t  o f  i n c r e a s e  
i n  a r e a  c o v e r a g e  b y  ERS, and  t h e  e s t i m a t e s  u s e d  i n  t h e  E a r t h S a t  
R e p o r t  on  Wate r  Yanaqement. 

3.9 I r r i g a t i o n  

A g r i c u l t u r a l  s t u d i e s  a n a l y z i n g  t h e  v a l u e  o f  water f o r  
i r r i g a t i o n  were  c o n d u c t e d  by Brown and  McGuire i n  1967 .  Using 
demand f u n c t i o n s  f i t t e d  t o  two d i f f e r e n t  s e t s  o f  d a t a ,  o n e  
f rom t h e  C a l i f o r n i a  s t u d y  f o r  d i s t r i c t s  s e r v e d  by t h e  Kern 
County Water  Agency ( K C W A ) ,  t h e y  o b t a i n e d  e s t i m a t e s  o f  
a p p r o x i m a t e l y  $19 p e r  a c r e - f o o t  f o r  t h e  f i r s t  s e t  o f  d a t a  and  
$15 p e r  a c r e - f o o t  f o r  t h e  f u n c t i o n  f i t t e d  t o  t h e  f a r m  b u d g e t  
s t u d y .  F o r  t h e  F e a t h e r  R i v e r  Area  t h e  t o t a l  e q u i v a l e n t  u n i t  
c h a r g e  p e r  a c r e - f o o t  i s  $13.46,  which  i s  low i n  c o m p a r i s o n  t o  
t h e  rest  o f  t h e  s t a t e .  T a b l e  83  p r e s e n t s  t h e  m a r g i n s 1  
v a l u e s  o f  w a t e r  i n  t h e  d i s t r i c t s  o f  t h e  KCWA. The v a l u e  o f  
w a t e r  f o r  n o n - a g r i c u l t u r a l  p u r p o s e s  i s  t y p i c a l l y  h i g h e r  t h a n  
f o r  a g r i c u l t u r a l  p u r p o s e s . * *  T h e r e f o r e ,  a p p l y i n g  t h e  v a l u e  o f  
a g r i c u l t u r a l  w a t e r  t o  a l l  o t h e r  u s e s  ( e x c e p t  h y d r o e l e c t r i c  
power g e n e r a t i o n )  g i v e s  a  c o n s e r v a t i v e  e s t i m a t e  o f  t h e  a d d i -  
t i o n a l  v a l u e  o f  w a t e r  due  t o  ERTS i n f o r m a t i o n .  

Is t h e r e  enough c u r r e n t l y  f a l l o w  b u t  p o t e n t i a l l y  
i r r i g a b l e  l a n d  a v a i l a b l e  i n  t h e  F e a t h e r  R i v e r  B a s i n ?  The 
a n s w e r  i s  a f f i r m a t i v e ,  a s  i n d i c a t e d  by F i g u r e  1 3 .  

* Snow Mapping and Runoff  F o r e c a s t i n g :  E x a m i n a t i o n  o f  
ERTS-1 C a p a b t l i t i e s  and P o t e n t i a l  B e n e f i t s  f rom= - 
a e r a t i o n a l  ERS Sys tem,  I n t e r i m  R e p o r t  o f  Water  R e s o u r c e s  
Management, Case  S t u d y  Team, March 1 3 ,  1 9 7 4 ,  p e r f o r m e d  f o r  
U n i t e d  S t a t e s  Deparrment  o f  I n t e r i o r ,  O f f i c e  o f  Economic 
A n a l y s i s ,  C o n t r a c t  No. 14-08-001-13519.  

* *  I f  t h e r e  were a  c o m p l e t e l y  f r e e  m a r k e t  f o r  w a t e r  u s e ,  and 
i t s  q u a l i t y  were  u n i f o r m  a c r o s s  a l l  u s e r s ,  t h e n  t h e  
m a r g i n a l  v a l u e s  f o r  w a t e r  would b e  i d e n t i c a l  a c r o s s  a l l  
u s e s .  
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The v a l u e  o f  1 1 0 , 0 0 0  a d d i t i o n a l  a c r e - f e e t  o f  w a t e r  a t  
$13.46 p e r  a c r e  f o o t  i s  $ 1 , 4 8 0 , 6 0 0  p e r  annum. S i n c e  t h e  p r i c e  
o f  c r o p s  h a s  i n c r e a s e d  by a t  l e a s t  50% s i n c e  1 9 6 7 ,  when t h e  
v a l u e  o f  $1- , ,46  p e r  a c r e - f o o t  o f  w a t e r  was c a l c u l a t e d ,  an 
i n c r e a s e  o f  40% f o r  t h e  v a l u e  o f  w a t e r  i s  c o n s e r v a t i v e .  
M u l t i p l y i n g  t h e  v a l u e  p e r  a c r e - f o d t  by t h e  number o f  a c r e -  

. f e e t  y i e l d s  t h e  a n ~ u a l  b e n e f i t  f rom i n c r e a s e d  w a t e r  f o r  
i r r i g a t i o n  and o t h e r  n o n - h y d r o e l e c t r i c  power p u r p o s e s  i n  1973  
d o l l a r s  o f  $ 2 , 0 7 2 , 8 4 0 . *  

F o r  t h e s e  e s t i m a t e d  b e n e f i t s  t o  b e  v a l i d  on a n  a n n u a l  
b a s i s ,  t h e  v a r i a t i o n  i n  a n n u a l  r u n o f f  i n t o  t h e  F e a t h e r  R i v 2 r  
B a s i n  must  b e  h i g h  r e l a t i v e  t o  t h e  e s t i m a t e d  i n c r e a s e  i n  t h o  
" s t e a d y  s t a t e "  w a t e r  l e v e l .  For  + h e  snowmel t  p e r i o d  of  t h e  
y e a r  ( i - e . ,  A p r i l  1 t o  Jul-• 3 1 1 ,  t h e  r u n o f f  i n  a c r e - f e e t  f o r  
t h e  y e a r s  1969-1973 was: 

Year  D i f f e r e n c e  i n  9unof f  - --- - 

The d i f f e r e n c e  i n  r u n o f f  f rom y e a r  t o  y e a r  i s  on t h e  o r d e r  o f  
s e v e r a l  m i l l i o n  a c r e - f e a t , .  which  i s  l a r g e  r e l a t i v e  t o  t h e  
1 1 0 , 0 0 0  a c r e - f e e t  i n c r e a s ~  i n  t h e  s t e a d y - s t a t e  w a t e r  l e v e l .  

The o t h e r  r e s e r v o i r s  i n  t h e  C a l i f ~ r ~ i a  S t a t e  Water  
P r o j e c t  h a v e  a  combined c a p a c i t y  t h a t  i s  a p p r o x i m a t e l y  two- 
t h i r d s  o f  Lake O r o v i l l e .  T h e r e f o r e ,  a.1 a d d i t i o n a l  $ 1 , 3 8 0 , 0 0 0  
p e r  annum c a n  be a s s i g n e d  t o  i r r i g a t i o n  b e n e f i t s  i n  
C a l i f o r n i a . * *  From t h e  E a r t h S a t  R e p o r t  on Wate r  Managen?nt  

* A n  a l t e r n a t i v e  p r o c e d u r e  i s  t o  c a l c u l a t e  t h e  n e t  p r e s e n t  
v a l u e  o f  t h e  i n c r e a s e  i n  l a n d  u n d e r  i r r i g a t i o n .  The c a l -  
c u l a t i o n  would i n v o l v e  t a k i n g  t h e  p r e s e n t  v a l u e  of t h e  
d i f f e r e n c e  be tween  t h e  v a l u e  o f  i r r i g a t e d  and n o n i r r i g a t e d  
a g r i c u l t u r a l  l a n d  p e r  a c r e  m u l t i p l i e d  b y  t h e  e x p e c t e d  
i n c r e a s e  i n  t h e  amount o f  i r r i g a t e d  l a n d .  T h i s  p r o c e d u r e  
h a s  a  number o f  p r o b l e m s ,  p a r t i c u l a r l y  i n  o b t a i n i n g  an  
u p - t o - d a t e  v a l u e  o f  t h e  l a n d  p e r  a c r e  and i n  o b t a i n i n g  
t h e  e x p e c t e d  i n c r e a s e  i n  t3e amount o f  i r r i g a t e d  l a n d .  

* *  To b e  c o n s e r v a t i v e ,  i r r i g a t i o n  w a t e r  t h a t  d o e s  o r i g i n a t e  
f rom t h e  C a l i f o r n i a  S t a t e  Water  P r o j e c t  i s  n o t  i n c l u d e d  
i n  t h e  e s t i m a t e d  b e n e f i t s .  The m a j o r  i r r i g a t i o n  w a t e r  
n o t  i n c l u d e d  i n  C a l i f o r n i a  u n d e r  t h i s  c o n s e r v a t i v e  g e n e r a l  
r u l e  i s  i r r i g a t i o n  w a t e r  f rom t h e  C o l o r a d o  R i v e r .  



(p. 991, the potential net benefit for irrigation activities 
in California is approximately 40% of the total for ten Western 
states. Therefore, an estimate of the total benefit from ad- 
ditional irrigation is $8,580,005 per annum. 

F.10 Hydroelectric Power Generation - 

To calculate the value of 110,000 acre-feet of water 
for power generation, which can be obtained in addition to its 
value for irrigation, it is necessary to (a) determine the 
amount of Kklowatt-hours (kwh) that can be generated by this 
aiaount of water and to (b) determine the incremental value per 
Kilowatt-tLour (kwh). Potential hydroelectric power is a 
function of the volume of water and the average height of that 
water. Given the gross static-head at Oroville of 615 feet, 
and a gross static-head of 103 feet at Thermalito, and using 
a power conversion efficiency of 90%, an acre-foot of water at 
Oroville-Thermolito is equivalent to 658 Kilowatt-hours of 
electricity. The total amount of additional hydroelectric 
power is therefore 72,400,000 kwh.* 

Because of the highly regulated nature oC the ut2.1ity 
industry, a serious problem arises in determinino the true 
incremental economic value of a kilowatt-hour. According to 
the EarthSat Report, the additional power generated can be 
used for peak power gensration, -where the value of a kwh is 
much higher than for off-peak power generation. The value of 
this power is equal to the value of such powar generated by 
the least expensive alternative means. This value, based on 
the latest available information, appears to be a t  least two 
cents per kwh. 

Data on the revenue and output (kwh) of privately 
owned electric utilities is published in Electric Power 
Statistics.** For the twelve-month period ended April 1973, 
the average price per kwh was $.0175.*** This price was 13.4% 
higher than the preccding twelve-month period. Applying this 
percentage to the next twelve-month period sives a price of 

* This estimated power generation is conservative since the 
Thermolito plant has a pumpback capability which permits 
"cheap" off-peak water to be pumped back for use as 
"expensive" peak-hour water. 

* *  Electric Power Statistics, Federal Power Commission, 
April, 1973. 

***  A 3ubsidized price of only $.Or77 per kwh was c.. rged in 
1372 to utility companies by : State of California for 
hydroelectric power from the :her River. 



S.02 p e r  kwh. B e c a u s e  o f  h i g h  i n t e r e s t  r a t e s ,  t i g h t  c r e d i t ,  
a n d  t h e  e n e r g y  c r i s i s ,  t h e  p r i c e  p e r  kwh h a s  i n c r e a s e d  
c o n s i d e r a b l y  more t h a n  13.4%. However ,  t o  be c o n s e r v a t i v e ,  a 
$.02 p e r  kwh p r i c e  i s  u s e d  i n  o u r  e s t i m a t i o n  p r o c e d u r e .  T h i s  
p r i c e  i s  a l s o  c o n s e r v a t i v e  b e c a u s e  i t  i s  a w e i g h t e d  a v e r a g e  
o f  t h e  p e a k  a n d  o f f - p e a k  p r i c e  o f  e l e c t r i c i t y .  S i n c e  t h e  
p e a k - h o u r  c o s t  i s  h i g h e r  t h a n  o f f - p e a k - h ~ u r  c o s t ,  a p r i c e  t h a t  
r e f l e c t e d  o n l y  p e a k - h o u -  c o s t  would  b e  h i g h e r  t h a n  a  p r i c e  
t h a t  r e f l e c t e d  t h e  w e i g h t e d  a v e r a g e  of p e a k  a n d  o f f - p e a k  c o s t .  
The  a n n u a l  v a l u e  o f  t h i s  h y d r o e l e c t r i c  power  i s  t h e r e f o r e  
e q u a l  t o  o r  g r e a t e r  t h a n  $1 ,450 .000.  

I n  o r d e r  t o  c a l c u l a t e  t h e  p o t e n t i a l  i n c r e a s e  i n  h y d r o -  
e l e c t r i c  power  f o r  t h e  U.S., b a s e d  o n  t h e  F e a t h e r  R i v e r  
r e s ~ ~ l t s ,  a n  e i a m i n a t i o n  w a s  made o f  t h o s e  major U.S. d r a i n a g e  
b a s i n s  w h e r e  s n o w m e l t  wou ld  be a n  i m p o r t a n t  d e t e r m i n a n t  o f  
water r u n o f f .  The f o l l o w i n g  d r a i n a g e  b a s i n s ,  shown o n  F i g u r e  1 4  
m e t  t h i s  c r i t e r i o n :  N o r t h  P a c i f i c ,  S o u t h  P a c i f i c ,  G r e a t  B a s i n ,  
C o l o r a d o  R i v e r ,  M i s s o u r i  R i v e r ,  a n d  O h i o  R i v e r .  W i t h i n  t h e s e  
d r a i n a g e  b a s i n s ,  o n l y  l a r g e  h y d r o e l e c t r i c  power  p l a n t s  ( i - e . ,  
t h o s e  w i t h  a g e n e r a t i n g  c a p a c i t y  o v e r  1 0 0 , 0 0 0  kw) w e r e  i n c l u d e d  
i n  t h e  c a l c u l a t i o n .  I t  is  e s t i m a t e d  f rom d a t a  a v a i l a b l e  f r o m  
t h e  F e d e r a l  Power Commission t h a t  t h e s e  h y d r o e l e c t r i c  p l a n t s  
g e n e r a t e d ,  o n  a c o n s e r v a t i v e  b a s i s ,  1 0 7  b i l l i o n  kwh o f  
e l e c t r i c i t y  i n  1973 .  

The O r o v j - l l e - T h e r m a l i t o  power  p l a n t s  g e n e r a t e d  a n  
a n n u a l  a v e r a g e  o f  2.45 b i l l i o n  kw o f  e l e c t r i c i t y  i n  t h e  y e a r s  
1 9 7 1  a n d  1 9 7 2  ( i - e . ,  3 .264  b i l l i o n  ir. 1 9 7 1  a n d  1 . 6 3 5  b i l l i o n  
i n  1 9 7 2 ) .  T h i s  a v e r a g e  r e p r e s e n t s  2 .29% o f  t h e  e s t i m a t e d  
t o t a l  p r o d u c t i o n  o f  l a r g e  h y d r o e l e c t r i c  p l a n t s  i n  t h e  s i x  
d e s i g n a t e d  d r a i n a g e  b a s i n s  i n  1 9 7 3 . f  T h e r e f o r e ,  s c a l i n g  u p  
t h e  h y d r o e l e c t r i c  power  r e s u l t s  f o r  t h e  F e a t h e r  R i v e r  b y  a 
f a c t o r  o f  43.6 g i v e s  a n  a n n u a l  n a t i o n w i d e  b e n e f i t  o f  
$63 ,000 ,000 .**  However ,  t o  be c o n s e r v a t i v e ,  it i s  as sumed  
t h a t  o n l y  two  t h i r d s  o f  t h e s e  l a r g e  p l a n t s  i n  t h e  s i x  d e s i g n a t e d  
r i v e r  b a s i n s  b e n e f i t  f r o m  r 9 S .  T h i s  a d j u s t m e n t  y i e l d s  a n  
a n n u a l  b e n e f i t  f o r  t h e  U . S .  o f  $ 4 2 , 0 0 0 , 0 0 0 .  

* B u l l e t i n  132-69  p u b l i s h e d  b y  t h e  D e p a r t m e n t  o f  Water 
R e s o u r c e s ,  S t a t e  o f  C a l i f o r n i a ,  J u n e ,  1 9 6 9 ,  e s t i m a t e s  
t h e  a v e r a g e  a n n u a l  g e n e r a t i o n  o f  2 .3 b i l l i o n  kwh, w h i c h  
r e p r e s e n t s  2 .15% o f  o u r  e s t i m a t e d  t o t a l  l a r g e  h y d r o -  
e l e c t r i c  power  p l a n t  p r o d u c t i o n .  If  t h i s  p e r c e n t a g e  
w e r e  u s e d  i n  o u r  c a l - * i l a t i o n s ,  t h e  s c a l e - u p  f a c t o r  would  
b e  46 .5  

* *  T h i s  c a l c u l a t ~ o n  e x c l u d e s  p r o j e c t e d  i n c r e a s e s  i n  i n s t a l l e d  
c a p a c i t y .  Based  o n  h i s t o r i c a l  d a t a ,  t h e s e  i n c r e a s e s  a r e  
l i k e l y  t o  i n c r e a s e  i n s t a l l e d  c a p a c i t y  b y  a t  l e a s t  a  t h i r d  
by  1985 .  



By combining the value of added economic water for 
irrigation and hydroelectric power generation, a lower bound 
estimate of annual benefits attributable to improved (ERS) 
information of $50.6 million is obtained. 

1. A l a s k a  9. a North P a c i f i c  10. 

1 South P a c i f i c  1 1 .  
G r e a t  B a s i n  
Colorado R i v e r  a M i s s o u r i  R i v e r  

El 
1 3 .  

7 .  Hudson Bay 1 4 .  
8.  Lower M i s s i s s i p p i  R i v e r  1 5 .  

V c s t e r n  Gulf  
Upper M i s s i s s i p p i  R i v e r  
G r e a t  Lakes 

S t .  Lawrence R i v e r  
O h i o  River 
E a s t e r n  G u l f  
North  A t l a n t i c  
S o u t h  A t l a n t i c  

Figure 14 Developed and Undeveloped Hydroelectric 
Power by Major Drainages 
January 1, 1964 



APPENDIX G: 

ABSTRACTS OF RECENT REPORTS ON UNITED STATES 
INLAND WATER RESOURCES BY ERTS PRINCIPAL 

INVESTIGATORS 

This dppendix contains current information on ERTS 
principal investigators, including addresses, telephone 
numbers, affiliations, summaries of progress reports and 
accomplishments. 

* This appendix excludes principal investigators 

whose recent reports are primarily on Coastlands, 
Wetlands, and Estuaries and also excludes princi- 
pal investigators whose recent reports do not 
include areas of the United States. 

Source: A merging of information from three 
current NASA computer printouts. 
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B a s i n s .  A l l  s a t e l l i t e - d e r i v e d  r e s u l t s  w i l l  be compared  t o  
r e s u l t s  a c h i e v e d  u s i n g  c o n v e n t i o n a l  o b s e r v a t i o n s  a n d  d a t a  
s o u r c e s .  

REPORT A : 

I n  two c a s e s  a n a l y z e d  f o r  t h e  s a l t - v e r d e  w a t e r s h e d  i n  
A r i z o n a ,  good a g r e e m e n t  i s  o b s e r v e d  b e t w e e n  t h e  l o c a t i o n  
o f  snow l i n e s  a s  mapped o n  ERTS i m a g e r y  a n d  a e r i a l  snow c o v e r  



; h a r t s .  More d e t a i l  u s u a l l y  e x i s t s  on ERTS-derived c h a r t s .  
Time r e q u i r e d  t o  make a n  a e r i a l  snow s u r v e y  c h a r t  i s  s i x  
h o u r s .  ERTS d a t a  p e r m i t s  mapping o f  w a t e r s h e d  snow c o v e r  i n  
two h o u r s .  These  r e s u l t s  i n d i c a t e  t h a t  snow e x t e n t  c a n  b e  
mapped from ERTS d a t a  on a  c o s t - e f f e c t i v e  b a s i s .  

REPORT B: 

C o n s i d e r a b l e  d e t a i l  i s  o b s e r v a b l e  i n  g l a c i e r s  l o c a t e d  
a l o n g  t h e  W e s t  a n d  E a s t  c o a s t s  o f  G r e e n l a n d .  Detectable 
f e a t u r e s  i n c l u d e  m e d i a l  m o r a i n e s ,  t e r m i n a l  m o r a i n e s ,  c r e v a s s e d  
a r e a s ,  and  l i m i t s  o f  snow c o v e r  o f  g l a c i a l  i c e .  

R e s u l t s  f rom snow mapping i n  t h e  S o u t h e r n  S i e r r a  a n d  
C e n t r a l  A r i z o n a  Mounta ins  i n d i c a t e  t h a t  snow e x t e n t  c a n  b e  
mapped f rom ERTS i m a g e r y  i n  more d e t a i l  t h a n  i s  d e p i c t e d  on 
a e r i a l  c o v e r  s u r v e y  c h a r t s .  The a g r e e m e n t  b e t w e e n  p e r c e n t a g e  
snow c o v e r  as d e t e r m i n e d  f rom ERTS data a n d  f rom a e r i a l  snow 
c h a r t s  i s  o f  5% f o r  mos t  c a s e s .  Moreover ,  it a p p e a r s  t h a t  
a r e a s  o f  s i g n i f i c a n t  snow c o v e r  c a n  b e  mapped a s  a c c u r a t e l y  
from ERTS imagery  a s  from a i r c r a f t  p h o t o g r a p h y .  

REPORT D:: 

Dynamic snow c o v e r  c h a n g e s  on Banks  I s l a n d  i n  t h e  
Canad ian  A r c h i p e l a g o  have  b e e n  o b s e r v e d  f rom ERTS-1. On 
2 6  J u l y  1972 ,  ERTS MSS imagery  shows t h e  I s l a n d  i s  s n o w - f r e e .  
I n  t h e  4 Sep tember  o b s e r v a t i o n s ,  snow c o v e r s  o n l y  t h e  h i g h e r  
e l e v a t i o n s  i n  t h e  c e n t r a l  p a r t  o f  t h e  I s l a n d ,  On 2 1  S e p t e m b e r ,  
t h e  e n t i r e  i s l a n d  i s  snow c o v e r e d .  

REPORT E: 

L a b r a d o r  Lake a p p e a r s  s h a r p l y  i n  Band 3 ,  f a i n t l y  i n  
Band 2 ,  a r d  d i s a p p e a r s  i n  Band 1. S u r r o u n d i n g  l a k e s  a r e  r e l a t i v e l y  
u n a f f e c t e d .  

Note:  Lake i n  q u e s t i o n  i s  Umiakovic a t  5 7 0  23.2 '  N . ,  
6 2 0  5 0 . 0 '  W .  



B A U M G A R D N E R ,  D r .  Marion F. - 
Lab. f o r  Appl.  o f  Remote Sen.  
Purdue  U n i v e r s i t y  
1220 P o t t e r  D r i v e  
L a f a y e t t e ,  I n d i a n a  
47907 

TITLE: P u r d u e / L a r s y s  Crop and  S o i l  C h a r a c t e r i z a t i o n  a n d  
Mapping Us ing  ERTS CCTS 

REPORT A :  - 
The s u r f a c e  w a t e r  r e s o u r c e s  o f  Lynn County ,  T e x a s ,  were  

examined.  Water  was s e p a r a t e d  s p e c t r a l l y  f rom a l l  o t h e r  
. c a t e g o r i e s  f o r  t h r e e  ERTS o v e r p a s s  d a t e s .  I t  was f o u n d  t h a t  

many o f  t h e  p l a y a s  c o n t a i n i n g  w a t e r  on 9  O c t o b e r  (1078-16524) 
c o n t a i n e d  no w a t e r  on 1 4  November (1114-16532) and  many w i t h  
no w a t e r  on  14 November had w a t e r  on  2  D?cember (1132-16532) .  
P r e c i p i t a t i o n  r e c o r d s  s u p p o r t  t h e s e  g e n e r a l  w a t e r  s u r f a c e  
a r e a  o b s e r v a t i o n s .  The f o l l o w i n g  i s  a n  e s t i m a t e  o f  t h e  w a t e r  
s u r f a c e  a r e a  f o r  t h e  t h r e e  d a t e s :  9 October . ,  4374 p o i n t s ,  
1924 h e c t a r e s ;  1 4  November, 3735 p o i n t s ,  1643  h e c t a r e s ;  2  December, 
1520 p o i n t s ,  2253 h e c t a r e s ;  ( t o t a l  a r e a  - 197683 h e c t a r e s ) .  

RETORT B :  

A s t u d y  o f  w a t e r  q u a l i t y  a n d  s u r f a c e  a r e a  i n  Tahoka 
Lake (Lynn County ,  Te. s )  u s i n g  time s e q u e n t i a l  ERTS MSS d i g i -  
t a l  d a t a  p r o d u c e d  f o u r  m a j o r  t y p e s  o f  c l a s s e s :  1) c l a s s e s  
which were n o t  w a t e r  on any o f  t h e  t h r e e  d a y s ,  2 )  c l a s s e s  
which were w a t e r  f o r  a l l  t h re t :  d a y s ,  3 )  c l a s s e s  which  w e r e  
w a t e r  on o n l y  two d a y s ,  a n d  4 )  c l a s s e s  which  were w a t e r  on 
o n l y  o n e  day.  By a n a l y z i n g  c h e  a r r a n g e m e n t  o f  p o i n t s ,  c h a n g e s  
i n  w h t e r  s u r f a c e  a r ? a  c a n  b e  o b s e r v e d  a n d  d e e p  a n d / o r  c l e a r  
w a t e r  c a n  b e  d i s t i n g u i s h e d  f rom s h a l l o w  a n d / o r  t u r b i d  w a t e r  
by compar ing c l a s s  means. 

REPORT C:  

A n a l y s i s  o f  compute r  c o m p a t i b l e  t a p e s  o f  ERTS s c e n e s  
i n c l u d i n g  t h e  Devon R e s e r v o i r ,  C o l l i n s  County ,  T e x a s ,  i n d i -  
c a t e s  t h a t  t h r e e  c a t e g o r i e s  o f  w a t e r  c a n  b e  d e l i n e a t e d .  These  
c a t e g o r i e s  c o r r e s p o n d  t o  a r e a s  o f  r e l a t i v e l y  d e e p  w a t e r ,  
r e l a t i v e l y  s h a l l o w  w a t e r ,  a n d  s h a l l o w  w a t e r  c o n t a i n i n g  many 
dead  t r e e s  a n d  s tumps .  



REPORT D: 

A n a l y s i s  o f  c o m p u t e r  c o m p a t i b l e  t a p e s  o f  ERTS s c e n e s  
i n c l u d i n g  t h e  Devon Rese,-:air, C o l l i n s  County ,  T e x a s ,  i n d i -  
c a t e s  t h a t  t h r e s  c a t e g o r i e s  o f  w a t e r  c a n  b e  d e l i n e a t e d .  
These  c a t e g o r i e s  c o r r e s p o n d  t o  a r e a s  o f  r e l a t i v e l y  d e e p  w a t e r ,  
r e l a t i v e l y  s h a l l o w  w a t e r ,  and  s h a l l o w  w a t e r  c o n t a i n i n g  many 

. dead  t r e e s  a n d  s t u m p s .  

REPORT E :  

Ten s p e c t r a l  c l a s s e s  r e p r e s e n t i n g  d i f f e r e n t  l a n d  
f e a t u r e s  and  e i g h t  s p e c t r a l  c l a s s e s  o f  w a t e r  i n  t h e  Lavon 
R e s e r v o i r  a r e a  o f  C o l l i n s  County  w e r e  mapped. The d i f f e r e n t  
w a t e r  c a t e g o r i e s  were  t h e  r e s u l t  o f  d i f f e r e n c e s  i n  d e p t h ,  
t u r ~ i d i t y ,  s e d i m e n t  l o a d ,  a n d  a l g a e  g r o w t h .  F o r  example ,  
i n  t h e  S o u t h w e s t  p a r t  o f  t h e  Lake,  a  d i s t i n c t  s p e c t r a l  c l a s s  
p r o v e d  t o  b e  s h a l l o w  w a t e r  i n t e r s p e r s e d  w i t h  a h i g h  p o p u l a t i o n  
o f  d e a d  t r e e  s tumps .  O t h e r  s p e c t r a l l y  i d e n t i f i a b l e  f e a t u r e s  
i n c l u d e d  c o t t o n ,  wooded a r e a s ,  a n d  g r a z i n g .  

REPORT F: - 
A n a l y s i s  o f  c o m p u t e r  c o m p a t i b l e  t a p e s  o f  ERTS s c e n e s  

i n c l u d i n g  t h e  Devon R e s e r v o i r ,  C o l l i n s  County ,  T e x a s ,  i n d i -  
c a t e s  t h a t  t h r e e  c a t e g o r i e s  of w a t e r  c a n  b e  d e l i n e a t e d .  
T h e s e  c a t e g o r i e s  c o r r e s p o n d  t o  a r e a s  o f  r e l a t i v e l y  d e e p  w a t e r ,  
r e l a t i v e l y  s h a l l o w  w a t e r ,  and  s h a l l o w  w a t e r  c o n t a i n i n g  many 
d e a d  t r e e s  a n d  s tumps .  

SELON, A l b e r t  E.  
G e o p h y s i c a l  I n s t i t u t e  
U n i v e r s i t y  o f  A l a s k a  
F a i r b a n k s ,  A l a s k a  
99701 

TITLE: G r a n t  ?ram O f f i c e  o f  U n i v e r s i t y  A f f a i r s  

REPORT : 

ERTS image 1029-20383 o f  B i g  D e l t a ,  A l a s k a ,  t a k e n  
Augus t  21 ,  1 9 7 2 ,  showing  a c h a r a c t e r i s t i c  d a s h e d  a n d  z i g z a g  
l i n e  i n  o l d  t e r m i n a l  m o r a i n e s ,  s u g g e s t s  t h a t  t h e  M t .  Hayes 
G l a c i e r ,  which  i s  now r e t r e a t i n g ,  was o n c e  a  s u r g i n g  g l a c i e r .  



BLANCHARD, B r u c e  
HARTMAN, Monroe - 
NICKS, A r l i n  D. 
S o u t h e r n  G r e a t  P l a i n s  

W a t e r s h e d  R e s e a r c h  C e n t e r  
P.O. Box 400 
C h i c k a s h a ,  Oklahoma 
73018 
P I  T e l e p h o n e :  405-224-7393 

DISCIPLINES: Wate r  R e s o u r c e s  -- W a t e r s h e d  S u r v e y s  

TITLE: Use o f : S p a c e  D a t a  i n  W a t e r s h e d  H y d r o l o g y  .- 

ABSTRACT 011:  T h i s  s t u d y  w i l l  d e t e r m i n e  how e f f e c t i v e l y  - 
ERTS MSS d a t a  c a n  b e  u s e d  t o  c h a r a c t e r i z e  w a t e r s h e d  r u n o f f .  
Where s u c c e s s  i n  t h i s  e n d e a v o r  i s  o b t a i n e d ,  t h e  ERTS-der ived  
p a r a m e t e r s  w i l l  b e  i n j e c t e d  i n t o  a  h y d r o l o g i c  mode l  a n d  t h e  
p e r f o r m a n c e  o f  t h e  model  compared  when s a t e l l i t e  d a t a  i s  u s e d  
v e r s u s  when i t  i s  n o t .  I f  i m p r o v e d  p e r f o r m a n c e  o f  t h e  model  
i s  n o t e d  when s a t e l l i t e  d a t a  i s  u s e d ,  t h e  mode l  w i l l  b e  modi- 
f i e d  t o  r o u t i n e l y  a c c e p t  s a t e l l i t e  d a t a .  

REPORT A :  

I t  h a s  b e e n  f o u n d  t h a t  MSS Bands 1, 2 ,  a n d  4 i n  l i n e a r  
c o m b i n a t i o n  o f f e r  t h e  b e s t  d i s c r i m i n a t i o n  b e t w e e n  w e t  a n d  d r y  
c o n d i t i o n s  o n  s m a l l  w a t e r s h e d s  ( l e s s  t h a n  1 0  s q u a r e  m i l e s )  i n  
t h e  W a s h i t a  d r a i n a g e  a r e a .  I t  seems a t  t h i s  p o i n t  t h a t  s e p -  
a r a t e  l i i l e a r  e q u a t i o n s  f o r  e a c h  s e a s o n  o f  t h e  y e a r .  The r a n g e  
i n  s p e c t r a l  r e s p o n s e  i n  a l l  b a n d s  i s  r e d u c e d  u n d e r  w e t  con -  
d i t i o n s .  

REPORT B :  

The d i f f e r e n c e  i n  MSS mean s p e c t r a l  r e s p o n s e  b e t w e e n  
w a t e r s h e d s  w i t h  w i d e l y  v a r y i n g  r u n o f f  c h a r a c t e r i s t i c s  i s  
e x t r e m e l y  s m a l l  f o r  d c r m a n t  s c e n e s .  The v a r i a n c e  a r o u n d  t h e  
mean s p e c t r a l  r e s p o n s e  f o r  a g i v e n  w a t e r s h e d  d e c r e a s e s  when 
w e t  c o n d i t i o n s  p r e v a i l .  

REPORT C:  

I t  h a s  b e e n  f o u n d  t h a t  MSS Bands  1, 2 ,  a n d  4 i n  l i n e a r  
c o m b i n a t i o n  o f f e r  t h e  b e s t  d i s c r i m i n a t i o n  b e t w e e n  we t  a n d  d r y  
c o n d i t i o n s  o n  small w a t e r s h e d  ( l e s s  t h a n  1 0  s q u a r e  m i l e s )  i n  
t h e  W a s h i t a  d r a i n a g e  a r e a .  I t  seams a t  t h i s  p o i n t  t h a t  s e p -  
a r a t e  l i n e a r  e q u a t i o n s  f o r  e a c h  s e a s o n  o f  t h e  y e a r .  The  r a n g e  
i n  s p e c t r a l  r e s p o n s e  i n  a l l  b a n d s  i s  r e d u c e d  u n d e r  w e t  c o n -  
d i t i o n s .  



B R Y A N ,  M.L.  -- 
E n v i r o n m e n t a l  R e s e a r c h  I n s t i t u t e  
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48107 
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MARCUS, D r .  M e l v i n  G. 
E n v i r o n m e n t a l  R e s e a r c h  I n s t i t u t e  
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48107  
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REWDLEMAN, R o b e r t  A .  
E n v i r o n m e n t a l  R e s e a r c h  I n s t i t u t e  
P.  0. Box 6 1 8  
Ann A r b o r ,  M i c h i g a n  
48107 

HORVATH, R o b e r t  
E n v i r o n m e n t a l  R e s e a r c h  I n s t i t u t e  
P .O .  Box 6 1 8  
Ann A r b o r ,  M i c h i g a n  
48107  

LEGAULT, R i c h a r d  R. 
E n v i r o n m e n t a l  R e s e a r c h  I n s t i t u t e  
F . O .  Box 6 1 8  
Ann A r b o r ,  M i c h i g a n  
48107  

DISCIPLINES: W a t e r  R e s o u r c e s  -- L a k e  I c e  S u r v e y s  - 
TITLE: A p p l i c a t i o n  o f  ERTS(A) I m a g e r y  t o  L a k e  I c e  S u r v e y  

ABSTRACT 072:  

I n t e r c o m p a r i s o n  w i l l  b e  made b e t w e e n  ERTS V i d i c o n ,  . 
M u l t i s p s c t r a l  a n d  I R  D a t a  a n d  a i r c r a f t  m e a s u r e m e n t s  w i t h  m u l t i -  
s p e c t r a l  s c a n n e r ,  s y n t h e t i c  a p e r t u r e  r a d a r  a n d  I R  f o r  i n t e n d e d  
u s e  o f  Lake i c e  s u r v e i l l a n c e  f o r  e a s t e r n  Lake  S u p e r i o r  a n d  
s o u t h e r n  Lake  H u r o ; ~  d u r i n g  f a l l  a n d  w i n t e r .  I c e  p a r a m e t e r s  
o f  i m p o r t a n c e  i n c l u d e  l o c a t i o n ,  e x t e n t ,  l e a d s ,  b a r r i e r s ,  
t h i c k n e s s  a n d  s t r e n g t h .  S u r f a c e  w a t e r  t e m p e r a t u r e  o f  4 
d e g r e e s  C. c r i t i c a l  f o r  i c e  f o r m a t i o n  f o r e c a s t s ,  w i l l  b e  mapped. 



BURGY.  R.  

DISCTEST: 

Wate r  R e s o u r c e s  
nWatershed  S u r v e y s  

C a l i f o r n i a  a n d  Nevada 
N o r t h e r n  C o a s t  o f  C a l i f o r n i a  

PLATFORM: 

ERTS A 

SENSOR: 

M u l t i s p e c t r a l  S c a n n e r  

REPORT A :  

Band 6 ( I n f r a r e d )  i s  t h e  b e s t  f o r  d e l i n e a t i n g  w a t e r  
f e a t u r e s ,  w h i l e  Bands  4 a n d  5 a r e  b e s t  f o r  d e t e r m i n i n g  con-  
d i t i o n s  o f  w a t e r  i t s e l f .  Band 5 p r o v i d e s  t h e  b e s t  c o m b i n a t i o n  
o f  g r o u n d  r e s o l u t i o n  a n d  d e t e c t i o n  o f  i n - w a t e r  d e t a i l s .  C o l o r  
c o m p o s i t e s  a r e  u s e f u l  f o r  d e l i n e a t i n g  s t r e a m s ,  l a k e s  a n d  p o n d s ,  
b u t  a r e  b e s t  u s e d  t o  e v a l u a t e  g e n e r a l  c h a r a c t e r i s t i c s  o f  
w a t e r s h e d  i . e  , l a n d  u s e ,  v e g e t a t i o n  t y p e s ,  m o i s t u r e  d i s t r i -  
b u t i o n ,  e t c .  

REPORT B: 

Changes  i n  f l o o d  w a t e r  s t a g e s  f r o m  o n e  p a s s  t o  a n o t h e r  
h a v e  b e e n  o b s e r v e d .  (Band 6 i s  t h e  most u s e f u l  i n  t h a t  re- 
s p e c t ) .  S e d i m e n t  f l o w  o u t  o f  t e s t  s i t e  i s  o b s e r v e d  by t o n e  
d i f f e r e n c e  i n  s e v e r a l  s l o u g h s  d r a i n i n g  t h e  a r e a .  Band 5 
a l l o w s  b e s t  u n d e r w a t e r  d e t a i l  r e c o g n i t i o n  a n d  shows g r e a t e r  
t o n a l  d i f f e r e n c e  b e t w e e n  w a t e r  o f  d i f f e r e n t  q u a l i t i e s  ( p r i n c i -  
p a l l y  i n  t e r m s  o f  s e d i m e n t  c o n c e n t r a t i o n ) .  

REPORT C: 

Band 6 ( I n f r a r e d )  i s  b e s t  f o r  d e l i n e a t i n g  w a t e r  f e a t u r e s  
w h i l e  b a n d s  4 a n d  5 a r e  b e s t  f o r  d e t e r m i n i n g  c o n d i t i o n s  o f  
w a t e r  i t s e l f .  Band 5 p r o v i d e s  t h e  b e s t  c o m b i n a t i o n  o f  g r o u n d  
r e s o l u t i o n  a n d  d e t e c t i o n  o f  i n - w a t e r  d e t a i l s .  C o l o r  compos- 
i t e s  a r e  u s e f u l  f a r  d e l i n e a t i n g  s t r e a m s ,  l a k e s  a n d  p ? 3 d s ,  b u t  



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

REPORT D: - 
V a r i a t i o n s  i n  w a t e r  l e v e l s  ( o f  r e s e r v o i r s ,  l a k e s ,  

r i v e r s ,  e t c . )  a r e  d e t e c t a b l e  f r o m  ERTS-A i m a g e r y  by o b s e r -  
v a t i o n s  o f :  Change i n  s h a p e ,  i n  p o s i t i o n  o f  water l i n e  a n d  
a p p e a r a n c e  o f  a b r i g h t  l i n e  a l o n a  s h o r e  ( i n  Band 4 a n d  5 )  
d e n o t i n g  a d e n u d e d  a r e a  a r e  d e t e c t a b l e  f r o m  ERTS-A i m a g e r y  
by  o b s e r v a t i o n s  o f :  Change i n  s h a p e  i n  p o s i t i o n  o f  water 
l i n e  a n d  appearn :?ce  o f  a b r i g h t  l i n e .  

CARLSON, R o b e r t  F . ,  D r .  
I n s t i t u t e  o f  W a t e r  R e s o u r c e s  
U n i v e r s i t y  o f  A l a s k a  
F a i r b a n k s ,  A l a s k a  
9 9 7 0 1  
P I  T e l e p h o n e :  907-861-1490 

WENDLER, G e r d ,  D r .  
G e o p h y s i c a l  I n s t i t u t e  
U n i v e r s i t y  o f  A l a s k a  
F a i r b a n k s ,  A l a s k a  
9 9 7 0 1  

BELON, A l b e r t  E .  -.- 
G e o p h y s i c a l  I n s t i t u t e  
U n i v e r s i t y  o f  A l a s k a  
F a i r b a n k s ,  A l a s k a  
9 9 7 0 1  

DISCIPLINES: W a t e r  R e s o u r c e s  -- W a t e r s h e d  S u r v e y s  - 
TITLE: Break-Up C h a r a c t e r i s t i c s  o f  Chena R i v e r  B a s i n  

ABSTRACT 110-05:  

Use ERTS-A i m a g e r y  t o  o b s e r v e  t h e  e x t e n t  o f  s n o w m e l t  
i n  a  w a t e r s h e d  by t h r e e - s t a g e  sampl ing - -no  snow o n  g r o u n d ,  
m e l t i n g  snow o n  s u r f a c e ,  n o n - m e l t i n g  s u r f s c e  snow. O ~ t a i n  
i n d i c a t i o n  o f  snow d e p t h  b e f o r e  a n d  d u r i c ~  m e l t  t h r o u g h  i n t e r -  
p r e t a t i o n  o f  e m e r g e n c e  O E  v e g e t a t i o n .  

REPORT A :  

No s i g n i f i c a n t  r e s u l t s .  



REPORT 8 :  --- 
ERTS ~ m a g e ; - y  h a s  b e e n  u s e d  t o  m o n i t o r  snow m e l t  i n  

c e n t r a l  A l a s k a .  From ERTS i t  was p o s s i b l e  t o  o b s e r v e  t h c t  snow 
c o v e r  i n c r e a s e d  at h i g h  a l t i t u d e s  f rom m i d - F e b r u a r y  t o  t h e  
b e g i n n i n g  o f  May. A t  low a l t i t u d e s  t h e r e  was a n  i n c r e a s e  
f rom 19 F e b r u a r y  t o  27 March,  b u t  a d e c r e a s e  t o  2  May a s  
m e l t i n g  s t a r t e d .  I t  was a l s o  . l o t ed  t h a t  snow c o v e r  i n c r e a s e d  
w i t h  i n c r e a s i n g  a l t i t u d e  as  w e l l  a s  w i t h  a  n o r t h e r l y  e x p o s u r e .  

CAST, L a r r y  D. - 
U.S. Bureau  o f  R e c l a m a t i o n  
l leg ion  7 ,  F e d e r a l  C e n t e r  
Denver ,  C o l o r a d o  
80225 
P I  T e l e p h o n e :  303-234-4179 

BOWMAN, James W.  
U.S. B u r e a u  o f  R e c l a m a t i o n  
Region  7, F e d e r a l  C e n t e r  
Denver ,  C o l o r a d o  
80225  

GUDGEL,  3 a v i d  F. 
U.S. B u r e a a  o f  R e c l a n a t i o n  
Region  7,  F e d e r a l  L:encer 
Denver ,  C o l o r a d c  
80225 

DISCIPLINES: Water  R e s o u r c e s  -- - - B e s e + v o i r  M o n i t o r i n g  

TITLE: Remote S ~ n s i n g  o f  R e c l a m a t i o n  P r o j e c t s  

ABSTRACT 208: 

S t u d y  areas  a re :  c o a p l e t e d  C o l o r a d o - B i g  Thompson P r o -  
j e c t ,  p a r t i a l l y  c o m p l e t e d  F r y i n g  Pan-Arkansas  P r o j e c t ,  s o o n  
t o  b e  c o n s t r u c t e d  n a r r o w s  u n i t  a n d  f r o n t  r a n g e  u n i t  u n d e r  
s t u d y .  S p e c i f i c  o b j e c t i v e s  a r e :  d e t e c t i o n  o f  w a t e r  l e a k a g e  
f rom c a n a l s  a n d  r e s e r v o i r s ;  d e t e c t i o n  o f  a l g a e  , r o w t h ,  p o l -  
l u t a n t s  a n d  s i l t a t i o n  i n  r e s e r v o i r s ;  l o c a t i o n  of g e o l o g i c  
c o n t a c t s ,  s t r u c t u r e  a n d  f a u l t s  i n  f r o n t  r a n g e  u n i t  a n d  l a n d  
u s e  s t u d y  o f  t h i s  a r e a .  

CHASE, P. -- 
DISCTEXT: 

Wate r  R e s o u r c e s  



W a t e r s h e d  S u r v e y s  
* *  L a k e s  

AREA: - 
M i c h i g a n  

PLATFORM : 

ERTS A 

STNSOR: -- 
~ u i t i s p e c t r a l  S c a n n e r  

REPORT A: 

F o u r  d i s t i n c t  t y p e s  o f  l a k e  r e f l e c t a n c e  i d e n t i f i e d  
i n  t e s t  l a k e s :  s h o r e l i n e ,  s h a l l o w  w a t e r  a n d  t w o  d e e p  w a t e r  
t y p e s  o f  r e f l e c t a n c e .  

REPORT B: - 
Minimum s i z e  l a k e  i d e n t i f i a b l e  b y  u s e  o f  l o x  g l a s s  a n d  

p o s i t i v e  t r a n s p a r e n c y  was 500 f t .  b y  650 f t .  

S e v e n  d e n s i t y  s l i c i n g  l e v e l s  w e r e  d e t e r m i n e d  f o r  O r c h a r d  
L a k e ,  M i c h i g a n ,  i n  t h e  2 7  M a r c h  1 9 7 3  s c e n e  ( 1 2 4 7 - 1 5 4 7 4 ) ,  
Band 5. T h e  2 8  S e p t e m b e z  1 9 7 2  s c e n e  of t h e  same l a k e  y i e l d e d  
o n l y  4 l e v e l s .  T h e  s h o r e l i n e ,  s h a l l o w  water  a n d  d e e p  w a t e r  
a r e l s  o f  t h e  2 7  March  b a n d  5 CCT a g r e e  q u i t e  w e l l  w i t h  a e r i a l  
p h o t o g r a p h y  t a k e n  fxom a C-130.  T h e r e  is ,  h o w e v e r ,  m o r e  i n -  
f o r m a t i o n  o n  t h e  d e e p  water a r e a s  i n  t h e  MSS i m a g e r y .  

CLARK, R. 

DISCTEXT: 

W a t e r  R e s o u r c e s  
* F l o o d  A s s e s s m e n t  a n d  P r e d i c t i o n  
* *  S e a s o n a l  R e p e t i t i o n  of F l o o d  C o n d i t i o n s  

AREA: 
P 

A r i z o n a  



PLATFORM: - 

ERTS A 

SENSOR : 

H u l t i s p e c t r a l  S c a n n e r  

REPORT A: 

Map o f  w a t e r s h e d  o u n d a r i e s  i :  C o c h i s e  Co . ,  A r i z o n a  
c o n s t r u c t e d  f r o m  c o m b i n e d  ERTS a n d  U-2 i m a g e r y .  P r e l i m i n a r y  
a reas  o f  f l o o d  i n u n d a t i o n  w e r e  l o c a l l y  d e t s r m i n e d .  T h i s  c o n -  
t r i b u t e s  t o  i m p l e m e n t a t i o n  o f  A r i z o n a  H o u s e  B i l l  2010. A 
d e t a i l e d  s e t  o f  w a t e r s h e d  c o n f i g u r a t i o n s  for t h e  C o c h i s e  
C o u n t y  area h a d  n o t  b s c n  a v a i l a b l e  p r i o r  t o  t h i s  p r o j e c t .  

COLLINS, R.  

DISCTEXT: 

Water R e s o u r c e s  ' 
f C r o u r d  Water S u r v e y s  

AREA: -- 
O k l a h o m a - T e x a s  

PLATFORM: 

SENSOR: 

M u l t i s p e c t r a l  S c a n n e r  

REPORT A: 

MSS i m a g e r y  r e v e a l s  many a reas  t h a t  a r e  known t o  be 
u n d e r l a i n  b y  s h a l l o w  a q u i f e r s .  

COLWELL, R o b e r t  N . ,  D r .  
S p a c e  S p i e n c e  L a b  
U n i v e r s i t y  o f  C a l i f o r n i a  
B e r k e l e y ,  C a l i f o r n i a  
9 4 7 2 0  
P I  T e l e p h o n e :  415-642-2396  

DISCIPLINTS: - Water ; . * - s o u r c e s  -- R i v e r  M o n i t o r i n g  



TITLE: A n a l y s i s  o f  River  Meande r s  f rom ERTS-A I m a g e r y  -- 
ABSTRACT 317-04:  

ERTS i m a g e r y  w i l l  b e  a s s e s s e d  f o r  i t s  u t i l i t y  i n  p r e -  
d i c t i n g  r i v e r  d i s c h a r g e  r a t e s  by  s t a t i s t i c a l  a n a l y s i s  o f  
meande r  p a t t e r n s .  D a t a  f r o m  o n g o i n g  s t u d i e s  o f  U.S. r i v e r s  b y  
a e r i a l  p h o t o g r a p h y  w i l l  b e  u s e d  i n  v a l i d a t i n g  l o w e r  c o s t  
s a t e l l i t e - r e c o v e r e d  d a t a  o f  r a c e n t i a l  v a l u e  i n  t h e  c o n t r o l  
a n d  i n v e n t o r y  o f  water res0;rces o v e r  l a r g e ,  u n d e v e l o p e d  
r e g i o n s  o f  t h e  w o r l d .  E s t a b l i s h m e n t  o f  new c r i t e r i a  f o r  
d e t e r m i n i n g  meande r  p a t t e r n  s t a b i l i t y  a n d  a s s e s s i n g  r i v e r  
c o n t r o l s  w i l l  b e  a t t e m p t e d .  

COLWELL, R o b e r t  N., D r .  
S p a c e  S c i e n c e  Lab  
U n i v e r s i t y  o f  C a l i f o r n i a  
B e r k e l e y ,  C a l i f o r n i a  
94720 
P I  T e l e p h o n e :  415-642-2396 

BURGY,  R o b e r t  H . ,  D r .  
D e p a r t m e n t  o f  W a t e r  S c i e n c e  a n d  E n g i n e e r i n g  
U n i v e r s i t y  o f  C a l i f o r n i a  
D a v i s ,  C a l i f o r n i a  
95616  

KNIGHT, A l l e n  W .  
D e p a r t m e n t  of W a t e r  S c i e n c e  a n d  E n g i n e e r i n g  
U n i v e r s i t y  of C a l i f o r n i a  
D a v i s ,  C a l i f o r n i a  
95616 

STORM, D a v ~ d  R. --- 
D e p a r t m e n t  o f  W a t e r  S c i e n c e  a n d  E n g i n e e r i n g  
U n i v e r s i t y  o f  C a l i f o r n i a  
C a v i s ,  C a l i f o r n i a  
95616  

DISCIPLINES: W a t e r  R e s o u r c e s  - G e n e r a l  

TITLE: Use o f  ERTS-A To Aid  i n  S o l v i n g  Water R e s o u r c e  
Management P r o b l e m s  i n  C a l i f o r n i a  

ABSTRACT 317-02: 

U s e  o f  ERTS d a t a  w i l l  b e  t e s t e d  f o r  t h e  s o l u t i o n  o f  
c e r t a i n  w a t e r  r e s o u r c e  management  p r o b l e m s .  C a l i f o r n i a  s i t e s  
w i l l  b e  m o n i t o r e d  t o :  (1) c h a r a c t e r i z e  w a t e r  y i e l d  ? r e d i c t i o n s  



and melting rates indicated by snowpack imagery; ( 2 )  test 
application of ERTS data in multiple management of a large, 
regulated river system; and ( 3 )  detect and assess gross water 
quality changes in an estuarine water system. Emphasis will be 
given to demonstration by ground verification of ERTS data 
utility. 

COOPER, Saul 
N.E. Div. 
U.S.A. Corps of Engineers 
424 Trapelo Road 
Waltham, Massachusetts 
02154 

BOCK, Paul, Dr. -- 
University of Connecticut 
Storrs, Connecticut 
06268 

DISCIPLINES: Water Resources - Reservoir Monitoring 
TITLE: The Use of ERTS Imagery in Reservoir Management and 

Operations 

ABSTRACT 089 : 

The major objectives will be to determine the feasi- 
bility of using space-relayed data and space photograpny in 
reservoir regulation and management. 25 platform sites will 
be selected to monitor (thru space-~elay) precipitation, water 
quality, tide, etc. A systems engineering approach will be 
used and cost benefit studies produced that quantitatively 
evaluate the ERTS space rela1 system. RBV and MSS imagzry 
will be used in studying the areal distribution of floods, 
water quality, etc. 

REPORT A: 

23 out of 2 7  DCP's have been installed and data are 
being recei%od in neEr real-time. The data has been used in 
a.1 operational mode during the spring floods in Maine as well 
as during the recent f l ~ o d s  in New Hampshire and Vermont that 
occurred at the end of June. In terms of the percentage of 
goo.! reports received versus the total received, the percentage 
is very frequently over 95% for individual DCP's. For U.S. 
A r m y  Corps of Engineers purposes the DCS performance is judged 
to be satiniactory. 



A n a l y s i s  o f  ERTS f r a m e s  E-1024-15055 a n d  E-1024-15062 
o n  1 6  A u g u s t  1 9 7 2  a n d  E-1096-15056 o n  2 7  O c t o b e r  1 9 7 2  s u g g e s t s  
t h e  p o s s i b i l i t y  t h a t  a c t u a l  f l o o d  p a t t e r n s  a t  d i f f e r e n t  s t a g e s  
may be d e t e r m i n e d  w i t h  some a c c u r a c y .  I n  a d d i t i o n ,  t -he  i m a g e r y  
may b e  u s e f u l  i n  c h e c k i n g  e x p e c t e d  f l o o d  p a t t e r n s  a l o n g  t h e  
l e n g t h s  o f  r i v e r s  a g a i n s t  t h e  f l o o d  c o n f i g u r a t i o n  t h a t  a c t u a l l y  
o c c u r r e d .  

REPORT C: 

ERTS-1 i m a g e r y  h a s  b e e n  f o u n d  u s e f u l  f o r  f l o o d  p l a i n  
a n d  we'lqnd management .  E x t e n s i v e  f l o o d i n g  a l o n g  C o n n e c t i c u t  
a n d  Merr imack R i v e r s  a f t e r  f l o o d i n g  i n  s p r i n g .  A p r o c e d u r e  
f o r  u s i n g  ERTS i m a g e r y ,  t o p o g r a p h i c  maps,  a n d  o t h e r  i n f o r m a t i o n  
h a s  b e e n  d e v e l o p e d  t o  e v a l u a t e  s t o r a g e  c a p a b i l i t i e s  o f  f l o o d  
p l a i n s  a n d  w e t l a n d s .  

REPORT D: 

A d j a c e n t  f r a m e s  t a k e n  o n  6 a n d  7  J a n u a r y  1 9 7 3  p r o v i d e  
a  d r a m a t i c  e x a m p l e  s h o w i n g  Lake  W i n n i p e s a u k e e  i n  New Hampsh i r e  
i n  t h e  p r o c e s s  o f  f r e e z i n g  o v e r .  

REPORT E: 

I n  t h e  v e g e t a t i o ~ ,  a n d  m o u n t a i n o u s  r e g i o n s  o f  New Eng- 
l a n d  t h e  s n o w l i n e  b o u n d a r y  c a n  b e  f i x e d  t o  w i t h i n  o n e  o r  two 
m i l e s .  S a t e l l i t e  i m a g e r y  i n  c g n j u n c t i o n  w i t h  c o n v e n t i o n a l  
i n f o r m a t i o n  2 r o v i d e s  i m p r o v e d  snow c o n t o u r  maps. U s i n g  o v e r -  
l a p  o n  p i c t u r e s  t a k e n  o n  s u c c e s s i v e  d a y s  ( 6  a n d  7  A p r i l )  v e r y  
l a r g e  c h a n g e s  i n  s t a t i o n s  o n  t h e  Merr imack B a s i n  show a  con- 
m e n z u r a t e  i n c r e a s e  i n  r i v e r f l o w .  

REPORT F: 

U s i n g  MSS b a n d  3 (0 .7 - -0 .8  m i c r o m e t e r )  a n d  4  (0 .8 - -1 .1  
m i c r o m e t e r s )  i m a g e r y  a l l  l a k e s  mapped o n  U.S.G.S. q u a d r a n g l e  
maps ( 1 : 1 2 5 , 3 0 0 )  c o v e r i n g  t h e  S h e t u c k e t  a n d  Q u i n n e b a u g  R i v e r  
b a s i n s  h a v e  b e e n  l o c a t e d  i n c l u d i n g  unnamed l a k e s .  New d r s d g -  
i n g  p o n d s ,  i n l e t  c o n f i g u r a t i o n s ,  r i v e r  s e d i m e n t  p a t t e r n s ,  a n d  
o t h e r  s u r f a c e  w a t e r  f e a t u r e s  n o t  o n  t h e  maps h a v e  b e e n  i d e n t i -  
f i e d .  Wate r  f e a t u r e s  300 f e e t  i n  d i a m e t e r  c a n  b e  r e a d i l y  
i d e n t i f i e d .  U s e f c l  i n t e r p r e t a t i o n s  o f  d r a i n a g e  f e a t u r e s ,  
d r a i n a g s  d i v i d e s  a n d  h y d r o l o g i c  c o m p l e x e s  c a n  be  made f o r  
b a s i n s  a s  s m a l l  a s  25-50 s q u a r e  m i l e s .  



COULBOURN, W.C. - 
Grumman E c o s y s t e m s  C o r p o r a t i o n  
B e t h p a g e ,  New York 
11714  
GSFC I D  1589A-PR07D-C-A000 
T e l e p h o n e :  516-575-2473 

TITLE: D e t e r m i n e  t h e  B o u n d a r i e s  o f  A/C & S/C D a t a  W i t h i n  
Which U s e f u l  W a t e r  Q u a l i t y  I n f o r m a t i o n  c a n  b e  
E x t r a c t e d  

DZTHIER, B.E., D r .  
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TITLE: P h e n o l o g y  S a t e l l i t e  E x p e r i m e n t  (Greenwave  NE-69) 

REPORT A :  

W e t l a n d  a r e a s  s u c h  a s  b o g s  a n d  h e a t h s  c a n  b e  s e e n  
r e a d i l y  on  ERTS MSS i m a g e r y .  Bogs a n d  h e a t h s  r a n g i n g  i n  s i z e  
f?om t e n  ';o s e v e r a l  h u n d r e d  h e c t a r e s  w e r e  n o t e d  a n d  f o u n d  t o  
c o i n c i d e  , ~ i t h  b o u n d a r i e s  o n  e x i s t i n g  USGS Q u a d r a n g l e  maps .  
ERTS-1 f r a m e  1040-14545 o v e r  P o r t l a n d ,  Ma ine ,  a r e a  a l s o  p e r -  
m i t s  t h e  d e l i n e a t i o n  of t i d a l  a n d  mud f l a t s  i n  C a s c o  Bay w i t h  
good  a c c u r a c y .  

REPORT B: - 

Band MSS-7 u s e d  i n  f l o o d  e x t e n t  e v a l u a t i o n .  F l o o d i n g  
a l o n g  Wabash a n d  W h i t e  R i v e r s  a p p a r e n t .  I n u n d a t e d  l a n d s  
i d e n t i f i a b l e  b o r d e r i n g  r i v e r s .  

CREW, J a m e s  V . ,  D r .  
412  A d m i n i s t r a t i o n  B u i l d i n g  
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68508  
GSFC I D  1020A-UN01C-C-A000 
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TITLE: Mapping a n d  Managing  S o i l  a n d  Range R e s o u r c e s  i n  t h e  
S a n d  H i l l s  R e g i o n  



REPORT A :  - 

ERTS i m a g e r y ,  l i m i t e d  t o  A u g u s t ,  1 9 7 2  shows t h a t  
c e r t a i n  l a k e s  i n  t h e  N e b r a s k a  s a n d  h i l l s  a r e a  r e f l e c t  i n d i v i -  
d u a l  w a v e l e n g t h  b a n d s  d i f f e r e n t l y  f rom t h e  m a j o r i t y  o f  l a k e s  
i n  t h i s  area. P e a s o n s  a r e  n o t  y e t  d e t e r m i n e d ;  l i m i t e d  e v i -  
dent? i n d i c a t e s  n o  c o r r e l a t i o n  b e t w e e n  r e f l e c t a n c e  a n d  w a t e r  
p r o p e r t i e s  s u c h  a s  ph ,  t o t a l  a l k a l i n i t y ,  t o t a l  s o l i d s  ( t u r b i d -  
i t y ) ,  a n d  ppm o f  s e v e r a l  i o n s  ( b o t h  p o s i t i v e  a n d  n e g a t i v e )  
commonly f o u n d  i n  l a k e  water.  
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C o n t i n u i n g  i n v e s t i g a t i o n s  o f  l a k e s  i n  N e b r a s k a  s a n d  
h i l l s  now r e v e a l  t h a t  g e n e r a l l y  t h e  g r e a t e r  t h e  t o t a l  amoun t  
o f  i o n s  i n  t h e  w a t e r  t h e  g r e a t e r  t h e  r e f l e c t a n c e .  MSS Band 6 
a p p e a r s  t o  b e  more  s e n s i t i v e  t o  t h i s  r e l a t i o n s h i p  l t h a n  Band 7 ,  
With  d e n s i t o m e t r y  m e a s u r e m e n t s ,  t h e  l a k e s  c a n  b e  s e p a r a t e d  i n t o  
3 q u a l i t y  c lasses  w i t h  Band 6 i m a g e r y ,  i n t o  2 c lasses  w i t h  t h e  
Band 7  i m a g e r y .  P o t e n t i a l  s i g n i f i c a n c e  o f  t h e s e  c l a s s e s  t o  
t h e  u s e  a n d  management  o f  t h e  l a k e s  i s  y e t  t o  b e  d e t e r m i n e d .  

E R B ,  R. B ryan  -- 
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E a r t h  C o n s e r v a t i o n  D i v i s i o n  
YASA MSC 
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TITLE: U t i l i z a t i o n  o f  ERTS A & B D a t a  f o r  A p p l i c a t i o n  i n  -- 
T e s t  S i t e  1 7 5  

REPORT A :  

The  ERTS-1 c o a s t a l  a n a l y s i s  t e a m  a t  JSC h a s  d e t e r m i n e d  
t h a t  a g r e a t e r  number o f  s p e c t r a l  c l u s t e r s  i d e n t i f y i n g  w a t e r  
c a n  b e  s e p a r a t e d  when d a t a  f r o m  t h e  c o a s t a l  l a n d  a r e a s  a r e  
e x c l u d e d  f r o n  t h e  d a t a  p r n c 2 s s e d .  An i s o c l u s t e r i n g  c o m p u t e r  
r u n  w i t h  t h e  c : d i t e d  d a t a  : - ie lde3 4 d i s t i n c t  g r o u p i n g s  o f  
s p e c t r a l  v a l u e s  o f  t h e  w - . .  r f e a t u r e s .  

REPORT R: - 
Changes  i n  w a t e r  t u r b i d i t y  w e r e  f o u n d  t o  c a u s e  d e t e c t -  

a b l e  c t l anges  i n  w a t e r  r e f l e c t a n c e  a s  r e c o r d e d  by  a l l  b a n d s  o f  
t h e  ERTS-1 m u l t i s p e c t r a l  s c a n n e d  (MSS). T h i s  was n o t  e x p e c t e d  
i n  d a t a  f rom Band 7. A p o r t i o n  o f  t h e  d a t a  w a s  s e l e c t e d  f o r  



e n h a n c e m e n t  by r a t i n g  r e l a t i v e  b r i g h t n e s s  o f  s c e n e  f e a t u r e s  
a s  a r b i t r a r y  c o l o r s  o n  t h e  CRT o f  a d a t a  a n a l y s i s  s t a t i o n .  
Wate r  b r i g h t n e s s  v a r i e d  f r o m  v a l u e s  o f  1 t o  4  o n  t h e  g r a y -  
s c a l e .  I n  c o n t r a s t ,  l a n d  b r i g h t n e s s  had  g r a y s c a l e  v a l u e s  o f  
21  o r  g r e a t e r .  D i s c e r n a b l e  b r i g h t n e s s  v a r i a t i o n s  were o b -  
s e r v e d  i n  p o r t i o n s  o f  t h e  image  i d e n t i f l e d  a s  w a t e r  i n f l o w  
p o i n t s ,  whe re  h i g h  v - l u e s  o f  t u r b i d i t y  would  b e  e x p e c t e d .  

REPORT C: 

A g r a y n a p  p r i n t o u t  f rom ERTS-1 d a t a  o f  '.ake S o m e r v i l l e  
i n  S o u t h  C e n L r a l  T e x a s  d e s c r i b s d  a l a k e  o u t l i n e  t h a t  w a s  n o t  
c o n s i s t e n t  w i c h  a v a i l a b l e  maps o f  t h e  s h o r e l i n e .  F i e l d  exam- 
i n a t i o n  r e v e a l e d  t h a t  t h e  ac tu .21  l e v e l  o f  t h e  l a k e  w a s  a b o u t  
6 f e e t  b e l o w  t h a t  f o r  v h i c h  t h e  map was drawn.  The l a k e  a s  
i t  c u r r e n t l y  s t a n d s  a g r e e s  i n  s h a p e  a n d  r e l a t i v e  s i z e  w i t h  t h e  
ERTS-1 p r i n t o u t .  
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TITLE: R e s e a r c h  a n d  Land-Use i n  S o i l  E r o s i o n ,  D e f i c i t ,  D e f o r -  
e s t a t i o n  a n d  F l o o d s ;  G e o l o g i c  Mapping a n d  T e c t o n i c  
S t r u c t u r e  D e l i n e a t i o n  
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TITLE: A p p l i c a t i o n  of ERTS a n d  EREP I m a g e s  t o  G e o l o g i c a l  
I n v e s t i g a t i o n  o f  B a s i n  a n d  Range -Co lo rado  P l a t e a u  
Bounda ry  i n  k r i z o n a  
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Nea r  F l a g s t a f f ,  A i i q o n a ,  a  s e t  o f  n o r t h w e s t - t r e n d i n g  
l i n e a m e n t s  t h a t  c o n v e r g e  towazd  a n o r t h - t r e n d i n g  l i n e a m e n t  o f  
t h e  Oak C r e e k  f a u l t  was d i s c o t e r e d  on  ERTS f r a m e  1014-17375 
o f  A u g u s t  6 ,  1 9 7 2 ;  a n d  i t  may mark a n  a r e a  s t r u c t u r a l l y  f a v o r -  
a b l e  f o r  t h e  l o c a t i o n  o f  w a t e r  i n  p a l e o z o i c  s e d i m e n t s  t h a t  
u n d e r l i e  t h e  b a s a l t  c a p .  
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TITLE: P r e l i m i n a r y  S t u d y  o f  Lake  P o n t c h a r t r a i n  a n d  V i c i n i t y  
U s i n g  Remote ly  S e n s e d  D a t a  f r o m  ERTS 
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DISCIPLINES: W a t e r  R e s o u r c e s  -- F l o o d  A s s e s s m e n t  a n d  P r e -  
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TITLE: D e v e l o p  D a t a  R e l a y  S y s t e m  f o r  M o n i t o r i n g  H y d r o l o g i c  
C o n d i t i o n s  i n  S o u t h  a n d  C e n t r a l  F l o r i d a  

ABSTRACT 2 7 2 :  

The W a t e r  R e s o u r c e s  D i ' cv i s ion ,  U S G S ,  p r o p o s e s  t i ,  j o i n t  
u s e  o f  ERTS i m a g e r y  a n d  o n - s i t e  d a t a  c o l l e c t i o n  p l a t f o r m s  t o  
m o n i t o r  s p e c i f i c  c l i m a t o l o g i c a l  a n d  h y d r o l o g i c  c o n d i t i o n s  i n  
s o u t h  F l o r i d a .  E x p e r i m e n t s  a r e  p l a n n e d  t o  t e s t  t h i s  a p p r o a c h  
f o r  t h e  f o l l o w i n g  p r o b l e m s :  (1) management  o f  w a t e r  r e s o u r c e s ;  
(2) m o n i t o r  d i s c h a r g e  o f  h e a t e d  s a l t  w a t e r  i n t o  C a r d  Sound ;  a n 3  
i 3 )  t h e  s t u d y  o f  l a n d - w a t e r  b o t a n i c a l  d i s t r i b u t i o n  d y n a m i c s  
i n  sout .1  F l o r i d a .  

REPORT A: 

A l l  1 3  d a t a  c o l l e c t i o n  p l a t f o r m s  a r e  i n s t a l l e d  i n  
t h r e e  c o n s e r v a t i o n  a r e a s  o f  t h e  w a t e r  management  mode l  
a n d  a r s  m e a s u r i n g  r a i n f a l l  a n d  w a t e r  l e v e l .  Water s t o r a g e  c a n  
b e  d e t e r m i n e d  m e c h a n i c a l l y  u s i n g  a  c o m b i n a t i o n  o f  ERTS i m a g e r y  
f o r  a r e a  a n d  DCP's f o r  w a t e r  d e p t h .  W a t e r  s t o r a g e  d a t a  i s  
b e i n g  p r o v i d e d  d a i l y  t o  t h e  C o r p s  o f  E n g i n e e r s  who a r e  u s i n g  
t h e  d a t a  i n  t h e i r  o p e r a t i o n s .  

REPORT B :  

ERTS i m a g e r y  o f  Lake  Okeechobee  h a s  b e e n  u s e d  t o  



d e t e r m i n e  w a t e r  c i r c u l a t i o n  ? a t t e r n s  i n  t h e  l a k e  by d e t e c t i n g  
t u r b i d i t y  d i s t r i b u t i o n ,  T h i s  i s  i m p o r t a n t  i n  a n a l y z i n g  t h e  
e f f e c t  a n d  d i s t r i b u t i o n  o f  o u t f l o w  f r o m  v q r i o u s  water s o u r c e s  
a s  t h e y  c o n t r i b u t e  L O  l a k e  p o l l u t i o n  a n d  e u t r o p h i c a t i o n .  
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TITLE: I n t e r d i s c i p l i n a r y  E v a l u a t i o n  o f  ERTS f o r  C o l o r a d o  
M o u n t a i n  E n v i r o n m e n t s  U s i n g  ADP T e c h n i q u e s  

REPORT A: 

T h e  area  o f  t h e  Animas  w a t e r s h e d  was e s t i m a t e d  u s i n g  
c o m p u t e r  t e c h n i q u e s  a n d  1 . 1 2  a c r e  p e r  e l e m e n t .  T h e  e r r o r  was 
1 . 4 %  as  c o m p a r e d  t o  USGC m e a s u r e m e n t s .  Snow c o v e r  w a s  e s t i -  
m a t e d  b y  c l a s s i f i c a t i o n  t e c h n i q u e s  a n d  i t  w a s  c o n c l u d e d  t h a t  i t  
p r o v i d e d  a r a p i d  a r ea  m e a s u r e m e n t  o f  t h e  s n o w p a c k .  

REPORT B: 

T h e  a r e a  o f  t h e  Animas  w a t e r s h c . d  was e s t i m a t e d  u s i n g  
c o m p u t e r  t e c h n i q u e s  ~ n d  1 . 1 2  a c r e s  p e r  c l e m e n t .  T h e  e r r o r  
w a s  1 . 4 %  a s  c o m p a r e d  t o  USGC m e a s ~ r e m e n t s .  Snow c o v e r  w a s  
e s t i m a t e d  u s i n g  c o m p u t e r  c l a s s i f i c a t i o n  t e c h n i q u e s  a n d  i t  w a s  
c o n c l u d e d  t h a t  i t  p r o v i d e d  a r a p i d  a rea  m e a s u r e m e n t  o f  t h e  
s n o w p a c k .  P r i m a r y  a t t e n t i o n  o n  t h i s  p r o j e c t .  i s  b e i n g  d e v o t e d  
t o  s t a t i s t i c s  r e l a t e d  t o  w i n t e r  w h e a t  p r o d u c t i o n  w i t h  F i n n e y  
C o u n t y ,  K a n s a s  as a  t e s t  area .  W h e a t  h a s  b e e n  s u c c e s s f u l l y  
i d e n t i f i e d  a n d  a c r e s g e  es t imates  h a v e  b e e n  p r e p a r e d  f o r  a 
t e n m u n t y  a rea  i n  s o u t h w e s t e r n  K a n s a s .  A l f a l f a  h a s  b e e n  
i d e n t i f i e d  a n d  mapped  i n  F i n n e y  C o u n t y .  Data o n  t h e  e x t e n t  
a n d  d i s t r i b u t i o n  o f  irrigation a n d  s t r i p  c r o p p i n g  i n  K a n s a s  
h a v e  b e e n  e x t r a c t e d  f r o m  t h e  i m a g e r y .  
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DISCIPLINES: Water Resources  -- Watershed Surveys - 
T I T L E :  Bas i c  C h a r a c t e r i s t i c s  E x t r a c t e d  from ERTS Data f o r  -- 

Improving Regress ion  E s t .  o f  Streamflow 

E x t r a c t i o n  o f  relevan: c h a r a c t e r i s t i c s  i n  s a t e l l i t e  
d a t a  a s  observed  o v e r  t h e  Piedmont and c o a s t a l  p l a i n  i n  Dela- 
ware and Maryland w i l l  be  a t t empted .  These c h a r a c t e r i s t i c s  
w i l l  be used i n  r e g r e s s i o n  a n a l y s i s  i n v o l v i n g  s t reamflow 
r e c o r d s .  The r e s u l t s  w i l l  b e  compared t o  r e g r e s s i o n  r e s u l t s  
d e r i v e d  u s i n g  c o n v e n t i o n a l  o b s e r v a t i o n s  and s t a n d a r d  t e c h -  
n iques .  

HOLMGREN,  B .  
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ERTS d a t a  p r o v i d e s  e n t i r e l y  new i n f o r m a t i o n  on break-up 
c h a r a c t e r i s t i c s  of e x t e n s i v e  d r a i n a g e  b a s i n s ,  showing removal 
of snow by wind, over f low on r i v e r s ,  t h e  development o f  d r a i n -  
age pa,L?erns,  t h e  r e t r e a t  of snow c o v e r ,  snow d r i f t s ,  and t h e  
m a j o r i t y  of  i c e  f i e l d s  a f t e r  snow m e l t .  'Road sys tems  between o i l  
camps, a i r f i e l d s ,  e t c .  a r e  r e a d i l y  v i s ~ b l e  and a r e  u s e f u l  i n  
t h e  s tudy  of  t h e  e c o l o g i c a l  e f f e c t s  of  man on t h e  t u n d r a  env i ron -  
ment. 
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TITLE: Evalua te  E f f e c t s  o f  Cons t ruc t ion  & Staged F i l l i n g  of 
P e s e r v o i r s  on Environment 5 Ecology 

REPORT A: 

Grouqd t r u t h  p rogress :  4 v e g e t a t i o n  a r e a s ;  5 micro- 
c l i m a t e  s t a t i o n s  were e s t a b l i s h e d .  I n s e c t  and animal  inven-  
t c r i e s  were completed. Water qual!+,y a t  13  s i t e s  was completed. 
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TITLE: The Interdependence of  Lake I c e  & Climate i n  C e n t r a l  -- 
North America 

ABSTRACT 11 3  : - 
The primary o b j e c t i v e  i s  t o  c o r r e i a t e  t h e  f r e e z i n g  

and thawing of c e n t r a l  North American l a k e s  w i t h  c l i m a t i c  
v a r i a t i o n s  us ing  ERTS-A imagery and l o c a l  weather  r e c o r d s .  
A secondary ob jec t ive  i s  t o  de termine  i f  any feedback e f f e c t s  
occur  i n  t h e  l o c a l  weather  from t h e  l a k e  f r e e z i n g  o r  thawing 
p roccsses .  

1. R e t r o s p e c t i v e  o r d e r  i s  r e s t r i c t e d  t o  l a k e s  w i t h i n  
the  t e s t  s i t e  a r e a .  

2 .  Data a n a l y s i s  p l an  accepted  January  30, 1973 
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L a t i t u d e  migra t ion  o f  l a k e  i c e  bounddry d u r i n g  October 
and November 4 8  and 33 km p e r  day r e s p e c t i v e l y .  T r a n s i t i o n  
zone i s  o r i e n t e d  NW-SE. Upper l a t i t u d e  cyc lones  t e n d  t o  move 
aloilg a  pa th  w i t h i n  t r a n s i t i o n  zone. 



REPORT E: -. - 
ERTS-1 h a s  p r o v e n  t o  b e  an e x c e p t i o n a l  ~ ~ l a t f o x r n  from 

which. t o  c o n d u c t  a l a k e  s u r v e y .  Of a  t o t q l  411 c a n d i d a t e  
l a k e s ,  260 were c h o s e n  a s  s t u d y  l a k e s .  R e s o l u t i o n  l i m i t s  o f  
ERTC imagery  have  r e s t r i c t e d  s u r f a c e  c h a r a c t e r i s t i c s  i d e n t i f i -  
c a t i o n  on l a k e s  less t h a n  250 mm. S y n o p t i c  c o v e r a g e  by s a t e l -  
l i t e  h a s  e n a b l e d  t h c  l a k e  f r e e z e  t r a n s i t i o l .  zone  t o  b e  v iewed  
o v e r  l a r g e  a r e a s  i n  s p a c e  a t  a  s i n g l e  i n s t a n t  i n  t i m e .  R e s u l t s  
i d e n t i f i e d  a r e  (1) f r e e z e / t h a w  t r e n s i t ' ~ n  z o n e  c a n  occupy 
same g e o g r a p h i c a l  l o c a t i o n  d u r i u g  f r e e z e  s e a s o n  from y e a r  t o  
y e a r ;  ( 2 )  o r i e n t a t i o n  o f  c r a n s j . t i o n  zone  b o u n d a r i e s  i n d e p e n d e n t  
o f  t i m e  o f  y e a r  o r  g e o g r a p h i c a l  l o c a t i o n .  TZ b o u n d a r i e s  u s u a l l y  
a r e  o r i e n t e d  N o r t h w e s t - S o u t h e a s t .  S a t e l l i t e  b a s e d  s t u d i e s  
o f  l a k e  f r e e z i n g  c y c l e  a p p a r s  t o  p r e s e n t  o p p a r t u n i t y  o f  i n -  
c r e a s i n g  knowledge o f  l a k e / a t m o s p h e r e  i n t e r a c t i o n .  
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TITLE: A S t u d y  of  t h e  U t i l i z a t i o n  o f  ERTS-fi Da ta  f rom Wabash -- 
R i v e r  B a s i n  

S p e c t r a l  a n a l y s i s  nnd c l a s s i f  i c a t i o a  was pe r fo rn ,ed  on  
w a t e r  r e s o u r c e s  t e s t  s i t e s  i n  ERTS f r d m a  1016-15050 Gn Auqust  
8  o v e r  s o u t h e r n  I n d i a n a .  F o u r  s p e c t r a l  c l a c o e s  were  found  i n  
s a m p l e s  from t h e  Wabash R i v e r ,  Wa:-.ash Ohio R i v e r  , 3 u n c t i ~ n ,  t h e  
Ohio  R i v e r ,  and s e v e r a l  l a k e s .  . l a s s i f A c a t i o n  results showed 
t h a t  wheqever  t h e  v i s i b l e  b a n d s  were  u s e d ,  e i t h e r  by  t h e n i s e l v e s  
o r  i n  c o m b i n a t i a n  w i t h  t h e  n e a r - i n f r a r e d  ch.  . n e l s ,  t h e  w a t ~ r  
c l a s s e s  were  e a s i l y  separa tec? .  
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Computer  p r o c e s s i n g  l ed  t o  a  minimum o f  t h r e e  d i s t i n c t  
w a t e r  q u a l i t y  c l a s s i f i c a t i o n s  d e r i v e d  f r o m  i m a g e s  o f  area water  
r e s e r v o i r s  a n d  r i v e r s .  O b s e r v a t i o n  f rom low f l y i n g  a i r c r a f t  
C l d  n o t  d i s c l o s e  v i s i b l e  d i f f e r e n c e s  i n  t h e s e  w a t e r s .  D i f f e r -  
:r=es w h i c h  a p p e a r  i n  ERTS i m a g e r y  are b e l i e v e d  t o  r e s u l t  f r o m  
r , r i a t i o n s  t n  s e d i m e n t  c o n t e n t .  A l g a e  g r o w t h  w a s  a lso d e t e c t -  

- l e  f rom s p a c e .  
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T I T L E :  E n v i r o n m e n t a l  S t u d y  o f  ERTS-A I m a g e r y ,  Lake  C h a m p l a i n  
B a s i n  

ABSTRACT 34 7 : 

V i s u a l  a n a l y s i s  r e l a t i n g  t o n e ,  c o l o r ,  t e x t u r e ,  p a t t e r n  
i n  ERTS i m a g e s  t o  g r o u n d  d a t a  f o r  L a k e  C h a m p l a i n  a n d  e n v i r o n s ;  
O b j e c t i v e s :  I d e n t i f y  m a j o r  l a n d  u s e  c l a s s e s ;  n o t e  d i s t r i b u t i o n  
o f  s u p e r f i c i a l  g e o l o g i c  d e p o s i t  ( s a n d s - g r a v e l s ) ;  a q u a t i c  
v e g e t a t i o n  z o n e s - d i s t r i b u t i o n  a n d  c h a n g e s ;  l a k e  l e v e l  a n d  
s h o r e l i n e  c h a n g e s ;  s u r f a c e  r o u g h n e s s ,  a n d  t u r b i d i t y  p a t t e r n s ;  
p o l l u t i o n  e f f e c t s ;  i n f l u e n c e  o f  e n v i r o n m e n t  a n  Lake  r e g i o n  



r e s o u r c e s ;  e x t e n s i o n  of  o n g o i n g  r e s e a r c h  program i n  l imno-  
l o g y  - 
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W i t h i n  Lake Champlain a n d  p a r t s  o f  Vermont t o  t h e  E a s t ,  
i t  h a s  p r o v e d  p o s s i b l e  t o  i d e n t i f y  t h e  f o l l o w i n g  f e a t u r e s  i n  
ERTS RBV imagery  t a k e n  be tween  J u l y  2 9 -  31, 1972:  Boundary 
between t u r b i d  and  c l e a r  n o r t h e r n  w a t e r s  i n  t h e  l a k e  (by t o n a l  
d i f f e r e n c e s  be tween  Bands 1 a n d  2 ) ;  w e t l a n d s  areas a r o u n d  
mouths o f  s e v e r a l  r i v e r s ;  t r e n d s  o f  two m o r a i n e - l i k e  g l a c i a l  
d e p o s i t s ;  o u t l i n e  o f  t h e  f o r m e r  s h o r e l i n e  of  t h e  Champlain  
Sea  n e a r  S t .  Albans ;  meander s c a r s  a s s o c i a t e d  w i t h  r i v e r  f l o o d  
p l a i n s ;  and  t h r e e  m a j o r  c a t e g o r i e s  o f  l a n d  use--wooded areas,  
open  l a n d ,  a n d  b u i l t  up a r e a s  i n  t h e  v i c i n i t y  o f  B u r l i n g t o n ,  
Vermont. 
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Comparison o f  ERTS images  c o v e r i n g  Lake Champlain  
made i n  O c t o b e r  a n d  t w i c e  i n  A p r i l  1973  shows l a r g e  m e a s u r a b l e  
changes  i n  s i~o te l i i i e  position a t  water l e v e l s  o f  95.1. ,100.4,  
and  99.4 f e e t .  The d e l t a  o f  t h e  L a m o i l l e  ~ i v e r ,  n e a r l y  com- 
p l e t e l y  submerged on A p r i l  1 0 ,  emerges  p a r t l y  On A p r i l  2 5 .  
S h o r e l i n e s  a r o u n d  O t t e r  C r e e k ,  Dead C r e e k  d i s p l a y  l e s s  p r o -  
nounced c h a n g e s  owinq t o  t h e  s t e e p e r  s l o p e s  a b o v e  t h e  b a n k s .  
T h i s  i n f o r m a t i o n  w i l l  a s s i s t  t h e  Lake Champlain  Commission i n  
a s s e s s i n g  e f f e c t s  o f  s p r i n g t i m e  f l o o d i n g  o n  a g r i c u l t u r e ,  r e s o r t  
a c t i v i t i e s  a n d  w i l d l i f e  h a b i t a t  management- 
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W i t h i n  Lake Champlain a n d  p a r t s  r. Vermont t o  t h e  E a s t ,  
i t  h a s  p r o v e d  p o s s i b l e  t o  i d e n t i f y  t h e  f o l l o w i n g  f e a t u r e s  i n  
ERTS RBV imagery  t a k e n  be tween  J u l y  29 -31 ,  1972 :  Boundary 
be tween  t u r b i d  and  c l e a r  n o r t h e r n  waters i n  t h e  l a k e  (by  t o n a l  
d i f f e r e n c e s  be tween  Bands 1 a n d  2 ) ;  a l g a l  b looms i n  s o u t h e r n  
p a r t  o f  l a k e ;  v a r i a t i o n s  i n  b o t t o m  t o p o g r a p h y  i n  l a k e  (bes t  
i n  Band 2 ) ;  w e t l a n d s  a r e a s  a r o u n d  mouths o f  s e v e r a l  r i v e r s ;  
t r e n d s  o f  two m o r a i n e - l i k e  g l a c i a l  d e p o s i t s ;  o u t l i n e  o f  t h e  
fo rmer  s h o r e l i n e  o f  t h e  Champlain S e a  n e a r  S t .  A l b a n s ;  meander 
s c a r s  a s s o c i a t e d  w i t h  r i v e r  f l o o d  p l a i n s ;  a n d  t h r e e  m a j o r  
c a t e g o r i e s  o f  l a n d  use--wooded a r e a s ,  open l a n d ,  a n d  b u i l t - u p  
a r e a s  i n  t h e  v i c i n i t y  o f  B u r l i n g t o n .  
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W i t h i n  Lake C h a ~ p l a i n  and p a r t s  o f  Vermont t o  t h e  
E a s t ,  i t  h a s  p roved  p o s s i b l e  t o  i d e n t i f y  t h e  f o l l o w i n g  f e a t u r e s  



i n  t h e  ERTS RBV i m a g e r y  t a k e n  b e t w e e n  J u l y  2 9 - 3 1 ,  19721  
Bounda ry  b e t w e e n  t u r b i d  a n d  c l e a r  n o r t h e r n  waters i n  t h e  l a k e  
( b y  t o n a l  d i f f e r e n c e s  b e t w e e n  Bands  1 a n d  2 ) ;  A l g a l  b l o o m s  
i n  s o u t h e r n  pa r t  o f  l a k e ;  v a r i a t i o n s  i n  b o t t o m  t o p o g r 8 p h y  i n  
l a k e  Cbes t  i n  Band 2 ) ;  w e t l a n d s  a r e a s  a r o u n d  m o u t h s  o P  s e v e r a l  
r i v e r s ;  t r e n d s  o f  t w o  m o r a i n e - l i k e  g l a c i a l  d e p o s i t s t  o u t l i n e  
o f  the f o r m e r  s h o r e l i n e  o f  t h e  C h a m p l a i n  S e a  n e a r  S t .  A l b a n s ;  
meande r  scars  a s s o c i a t e d  w i t h  r i v e r  f l o o d  p l a i n s ;  a n d  t h r e e  
major c a t e g o r i e s  o f  l a n d  use--wooded areas, o p e n  l a n d ,  a n d  
b u i l t  u p  areas i n  t h e  v i c i n i t y  o f  B u r l i n g t o n ,  Vermont .  
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W i t h i n  Lake  Champla in  a n d  p a r t s  9f Vermont  t o  t h e  E a s t ,  
it h a s  p r o v e d  p o s s i b l e  t o  i d e n t i f y  t h e  f o l l o w i n g  f e a t u r e s  i.n 
ERTS RBV i m a g e r y  t a k e n  b e t w e e n  J u l y  2 9 - 3 1 ,  1972 :  B o u n d a r y  
b e t w e e n  t u r b i d  a n d  c lear  n o r t h e r n  w a t e r s  i n  t h e  l a k e  ( t o  t o n a l  
d i f f e r e n c e s  b e t w e e n  Bands  1 a n d  2 ) ;  a l g a l  b looms  i n  s o u t h e r n  
p a r t  o f  l a k e ;  v a r i a t i o n s  i n  b o t t o m  t o p o g r a p h y  i n  l a k e  (bes t  
i n  Band 2 ) ;  w e t l a n d s  areas a r o u n d  mou ths  o f  s e v e r a l  r i v e r s ;  
t r e n d s  of two  m o r a i n e - l i k e  g l a c i a l  d e p o s i t s ;  o u t l i n e  o f  t h e  
f o r z e r  s h o r e l i n e  o f  the  Champlain Sea c e a r  St. Albsns:  neander 
s c a r s  a s s o c i a t e d  w i t h  r i v e r  f l o o d  p l a i n s ;  a n d  t h r e e  major 
c a t e g o r i e s  o f  l a n d  use--wooded areas ,  o p e n  l a n d ,  a n d  b u i l t - u p  
a r e a s  i n  t h e  v i c i n i t y  o f  B u r l i n g t o n ,  Vermont .  
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A p o l l u t i o n  p lume i n  Lake  Champla in  n e a r  B u r l i n g t o n ,  
Vermont ,  h a s  b e e n  r e c o g n i z e d  i n  ERTS MSS Bands  1 ( 0 . 5 - 0 . 6  
m i c r o m e t e r )  a n d  2 0 . 6 - 0 . 7  m i c r o m e t e r )  i m a g e s .  The  p lume ,  
s e e n  v i s u a l l y  now f o r  t h e  f i r s t  t i m e ,  c o r r e l a t e s  c l o s e l y  w i t h  
sod ium c o n c e n t r a t i o n ,  c o n d u c t i v i t y ,  a n d  d i s s o l v e d  o x y g e n  
c o n t e n t  d e t e r m i n e d  p r e v i o u s l y  f rom m e a s u r e m e n t s  i n  t h e  l a k e .  
The s o u r c e  o f  t h e  p lume i s  a  p a p e r  m i l l  o n  t h e  N e w  York s h o r e -  

* l i n e .  The  s t a t e  o f  Vermont  is  u s i n g  t h i s  ERTS o b s e r v a t i o n  a s  
e v i d e n c e  i n  l e g a l  a c t i o n .  
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ABSTRACT 149 :  

D e v e l o p  a real-t ime g l a c i o l o g i c a l  s t u d y  o n  r e g i o n a l  
s c a l e  i n c l u d i n g  l i v i n q  ice  s h e e t s  as e n t i t i e s *  s e a s o n a l  v a r i a -  
t i o n s  a n d  a n n u a l  l i f e  c y c l e s .  Compare l o n g - t e r m  t r e n d s  o f  
r e g i o n a l  f e a t u r e s  a n d  i n t e r r e l a t i o n s h i p s .  D e v e l o p  modern 
c a r t o g r a p h i c  p r o d u c t s ,  i - e . ,  p i c t o r a l  r e c o r d  o f  i c e  c o n d i t i o n s  
a t  a  known i n s t a n t  o f  t i m e  f o r  l o n g - r a n g e  s c i e n t i f i c  r e q u i r e -  
m e n t s  o f  U.S. p o l a r  r e s e a r c h  p rog ram.  D e v e l o p  D o p p l e r  S y s t e m  
for p o s i t i o n i n g  d a t a .  
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TITLE: ERTS CATA f o r  L e w i s  R e s e a r c h  C e n t e r  - 
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ERTS-1 MSS i m a g e r y  o f  t h e  N o r t h  S h o r e  o f  the C e n t r a l  
B a s i n  o f  Lake  E r i e  o n  S e p t e m b e r  9 ,  1 9 7 2 ,  was s t u d i e d  t o  compare  
t u r b i d i t y  p a t t e r n s  w i t h  c a l c u l a t e d  c u r r e n t s .  The  c a l c u l a t e d  
c u r r e n t s  t h a t  w e r e  p r e d i c t e d  a s  a r e s u l t  o f  t h e  N o r t h  w i n d s  o n  
S e p t e m b e r  9  i n d i c a t e  t h a t  t h e  l a r g e  amount  o f  t u r b i d i t y  a l o n g  
t h e  n o r t h  s h o r e  of L a k e  E r i e  i n  t h e  n e i g h b o r h o o d  o f  Long P o i n t  



was p r o b a b l y  c a u s e d  by s t r o n g  u p w e l l i n g  c r e a t e d  by t h e  n o r t h  
w i n d s .  ( T h i s  p r e s e n t a t i o n  was made a t  t h e  i n t e r a g e n c y  c o n f e r -  
e n c e  o n  m a r i n e  s c i e n c e  a n d  e n g i n e e r i n g  f o r  t h e  G r e a t  L a k e s ,  
Ann A r b o r ,  Mich igan .  December 1 3  - 1 5 ,  1 9 7 3 1 ,  
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DISCIPLINES: Water Resources--Snow S u r v e y s  

TITLE: E v a l u a t e  ERTS I m a g e r y  f o r  Mapping a n d  D e t e c t i o n  o f  -- 
Change o f  Snowcover  o n  Land a n d  o n  Glaciers  

ABSTRACT 342 H: 

T L i s  i n v e s t i g a t i o n  w i l l  s e e k  t o  u s e  h i g h  r e s o l u t i o n  ERTS 
i m a g e r y  f o r  p r o v i d i n g  a l a r g e  s ca le  s y n o p t i c  p i c t u r e  o f  c h a n g i n g  
m o u n t a i n  snow c o v e r  i n  s e v e r a l  d i  f f e r e n t  e n v i r o n m e n t s .  B o t h  
t h e  a r e a l  e x t e n t  o f  snow c o v e r  a n d  s n o w l i n e  a l t i t u d e  w i l l  b e  
s t u d i e d .  S u c c e s s f u l  mapp ing  r e s u l t s  w i l l  b e  r e l a t e d  t o  macro-  
s c a l e  a n d  m e s o s c a l e  m e t e o r o l o g i c a l  c o n d i t i o n s  a n d  g l a c i e r  mass 
b a l a n c e s .  

REPORT A: 

A l i m i t e d  number o f  ERTS-1 i m a g e s  o f  m o u n t a i n s  i n  
A l a s k a ,  B r i t i s h  Co lumbia  a n d  W a s h i n g t o n  show t h a t  t h e  snow 
l i n e  o n  l a n d  c a n  b e  r e a d i l y  d i s t i n g u i s h e d ,  e x c e p t  i n  h e a v y  
f o r e s t .  I m a g e r y  f r o m  MSS Bands  1 ( 0 . 5  - 0 . 6  m i c r o m e t e r )  a n d  
2  ( 0 . 6 - 0 . 7  micrometer) shows t h e  snow l i n e  nos t  c l e a r l y .  The  
d i s t i n c t i o n  b e t w e e n  snow o n  l a r g e  s n o w f i e l d s  a n d  s t r a t u s - t y p e  
c l o u d s  i s  v e r y  d i f f i c u l t ,  b u t  c a n  b e  made f a i r l y  e a s i l y  w h e r e  
e i t h e r  t h e  snow p a t t e r n  o r  t h e  c l o u d s  show d e f i n i t e  s t r u c t u r e .  
MSS Band 3  ( 0 . 7 - 0 . 8  m i c r o m e t e r )  a p p e a r s  t o  be a d v a n t a g e o u s  
f o r  d i s t i n g u i s h i n g  snow f rom c l o u d s .  

REPORT B: 

Snow c o v e r  on  t h e  T h u n d e r  C r e e k  d r a i n a g e  b a s i n  n e a r  



New Halem, Washington was d e t e r m i n e d  b y  v i d e o  s l i c i n g  t e c h n i q u e s  
t o  be 61.4 s q u a r e  k i l o m e t e r s ,  o r  22.6 p e r c e n t  o f  t h e  b a s i s  
a r e a .  T h e i r  s t u d y  i n d i c a t e s  t h a t  f u l l y  a u t o m a t i c  mapping o f  
snow c o v e r  i n  mounta inous  t e r r a i n  a p p e a r s  i m p o s s i b l e .  Some 
i n t e r p r e t a t i o n  and man i n t e r a c t i o n  i s  needed  b e c a u s e  o f  t h e  
many v a r i a b l e s  i n v o l v e d .  

REPORT C: 

The s t a n d a r d  e r r o r  o f  measurement  o f  snow c o v e r e d  
a r e a  i n  m a j o r  d r a i n a g e  b a s i n s  i n  t h e  C a s c a d e  Range, Washington,  
u s i n g  s i m p l e  measurements  o f  ERTS-1 images ,  w a s  f o u n d  t o  r a n g e  
f rom 11% ( A p r i l )  t o  7% ( 3 0  S e p t . )  d u r i n g  t y p i c a l  m e l t  s e a s o n ,  
b u t  w a s  as h i g h  as 32% p e r  m i d w i n t e r .  A t y p i c a l  b a s i n  snow- 
c o v e r  d i m i n i s h e s  a t  a p p r o x i m a t e l y  1 .5% p e r  d a y  d u r i n g  t h e  m e l t  
s e a s o n ,  t h u s ,  t h e s e  t e c h n i q u e s  c a n n o t  p r o v i d e  u s e f u l  d a t a  a t  
t i m e  i n t e r v a l s  less t h a n  14-22 d a y s .  More f r e q u e n t  ERTS-1 
p a s s e s  would b e  a d v a n t a g e o u s  t o  overcome c o v e r a g e  p rob lem.  

REPORT D: 

A new t e c h n i q u e  h a s  b e e n  d e v e l o p e d  f o r  m e a s u r i n g  snow- 
c o v e r e d  a r e a  . o r  s n o w l i n e  a l t i t u d e  s e m i - a u t o m a t i c a l l y .  T h i s  
v a r i a b l e  c o n t o u r  o v e r l a y  method i n v o l v e s  s u p e r i m p o s i n g  a n  
ERTS-1 image on a m o n i t o r  w i t h  a  r e g i s t e r e d  s e r i e s  o f  c o n t o u r  
masks which a r e  r a p i d l y  c y c l e d ,  t h u s  p e r m i t t i n g  t h e  snow c o v e r  
co be matched e f f i c i e n t l y  t o  t h e  b e s t  f i t  c o n t o u r  o f  a l t i t u d e .  
R e p e a t a b i l i t y  of 60M i n  a l t i t u d e  i s  r e a d i l y  o b t a i n e d .  

REPORT E: 

The a r e a  o f  snow c o v e r  on 1 0  i n d i v i d u a l  d r a i n a g e  b a s i n s  
i n  t h e  n o r t h  C a s c a d e s  h a s  b e e n  d e t e r m i n e d  f o r  7 /29,  9 /2 ,  
10/8/72,  5 /30,  and  9/12/73.  Snow c o v e r  on many o f  t h e s e  b a s i n s  
h a s  b e e n  m e a s u r e d  o n  9 /14/72 and  1 /6 ,  2/12,  4 /7 ,  5 /12 ,  and 
8/11/73.  A s e m i - a u t o m a t i c  r a d i a n c e  t h r e s h o l d  t e c h n i q u e  was 
employed.  The r e s u l t  is:  1) A u n i q u e  r e c o r d  o f  c h a n g i n g  
w a t e r  s t o r a g e  a s  snow i n  t h e s e  h y d r o l o g i c  u n i t s ,  2 )  D i l u t i o n  
o f  w a s t e  and  h e a t ,  3) S u p p o r t  o f  sa lmon m i g r a t i o n ,  4 )  i r r i -  
g a t i o n .  T h i s  d a t a  w i l l  a l l o w  a  new t y p e  o f  h y d r o l o g i c  model- 
i n g  which  p e r m i t s  more a c c u r a t e  f o r e c a s t  o f  s t r e a m f l o w .  

REPORT F: - 
Changes  i n  snow c o v e r  i n  a r e a s  a s  s m a l l  a s  3 x 5 km 

c a n  b e  d e t e r m i n e d  f rom ERTS images  by b o t h  o p t i c a l  a n d  e l e c -  
t r o n i c  me thods .  A l a r g e  m e d i a l  s t r u c t u r e  i n  t h e  a c c u m u l a t i o n  
a r e a  o f  t h e  Hubbard G l a c i e r  was d i s c o v e r e d  f o r  t h e  f i r s t  t i m e  



u s i n g  ERTS-1 i m a g e r y  i n  s p i t e  o f  a b u n d a n t  a e r i a l  p h o t o g r a p h y  
a n d  e x i s t i n g  d e t a i l e d  maps, Knowledge o f  t h i s  s t r u c t u r e  a d d s  
t o  o u r  u n d e r s t a n d i n g  o f  t h e  d r a i n a g e  b a s i n  a n d  d y n a m i c s  o f  
t h . i s  h u g e  g l a c i e r  which. t h r e a t e n s  t o  c l o s e  o f f  R u s s e l l  F i o r d  
a n d  e n d a n g e r  t h e  s a l m o n  c a n n i n g  i n d u s t r y  n e a r  Y u k a t a t ,  A l a s k a .  

REPORT G: 

World d a t a  c e n t e r - A  f o r  G l a c i o l o g y  ( N a t i o n a l  Academy o f  
S c i e n c e s )  i n  Tacoma, W a s h i n g t o n ,  i s  a c q u i r i n g  ERTS-1 i m a g e s  f o r  
a n  area 4500 km l o n g  a n d  320 km w i d e  f r o m  M t .  R a i n i e r  t o  M t .  
McKinley i n  t h e  A l a s k a  Range. The d a t a  are a v a i l a b l e  f o r  v i ew-  
i n g  i n  t h e  l i b r a r y .  

REPORT H :  

Snow l i n e s  o n  g l a c i e r s  c a n  b e  f o u n d  e a s i l y .  I t  a p p e a r s  
p o s s i b l e  t o  r a p i d l y  d e t e r m i n e  t h e  a c c u m u l a t i o n  a r e a  r a t i o  f rom 
a l a r g e  number o f  g l a c i e r s  u s i n g  ERTS i m a g e r y .  

REPORT I: 

D u s t  b a n d s  a n d  m e d i a l  m o r a i n e s  c a n  be r e a d i l y  o b s e r v e d  
o n  g l a c i e r s  u s i n g  ERTS. T h e s e  o b s e r v a t i o n s  h a v e  g i v e n  c l u e s  
t o  t h e  mechanism c a u s i n g  t h e  B e a r i n g  Glacier  t o  s u r g e .  T h e s e  
C l u g a s  c a n  b e  p r o v i d e d  e a s i l y  by  ERTS, b u t  a r e  u n r e c o g n i z a b l e  
f rom t h e  g r o u n d  o r  a i r c r a f t  b e c a u s e  o f  t h e  n e c e s s i t y  o f  w i d e -  
a r e a  c o v e r a g e .  S u r g i n g  g l a c i e r s  c a n  b e  d i s t i n g u i s h e d  f r o m  
o t h e r s  b y  t h e  w i g g l y ,  f o l d e r  m o r a i n e s  e a s i l y  d i s t i n g u i s h e d  o n  
ERTS . 
REPORT J: 

Wor ldwide  i n v e n t o r y  o f  g l a c i e r s  i s  p o s s i b l e  b y  a n a l y -  
z i n g  ERTS-1 i m a g e r y .  G l a c i e r s  c a n  be m o n i t o r e d  f o r  s u c h  
f e a t u r e s  as  dammed l a k e s ,  embayments ,  a n d  movement ( s u r g i n g  
g ' l a c i e r s ) .  ERTS-1 i m a g e r y  h a s  p r o v i d e d  t h e  mater ia l s  f o r  
map c o m p i l a t i o n  i n  a  t o t a l  e l a p s e d  t i m e  o f  1 . 5  h o u r s ,  o f  t h e  
L o w e l l  Glacier  a f t e r  a  r e c e n t  s u r g e .  

REPORT K:  

The  m o t i o n  o f  t h e  Y e n t n a  G l a c i e r  d u r i n g  t h e  c o n c l u d i n g  
p h a s e  o f  i t s  s u r g e  was s u c c e s s f u l l y  m e a s u r e d  b y  a " f l i c k e r "  
t e c h n i q u e  u s i n g  i m a g e s  o f  2 d a t e s .  I t  a p p e a r s  t h a t  d i s p l a c e -  
m e n t s  as  s m a l l  a s  1 0 0  t o  200  m i l e s  c a n  b e  m e a s u r e d ,  w h i c h  i s  
v e r y  c l o s e  t o  t h e  r e s o l u t i o n  l i m i t  for a  s i n g l e  ERTS-1 i m a g e .  



REPORT L: 

Motion o f  t h e  Tweedsmuir G l a c i e r  was measured  u s i n g  
ERTS-1 images  e n l a r g e d  t o  1 :50 ,000  u s i n g  t h e  f a c i l i t i e s  o f  
t h e  G e o p h y s i c a l  I n s t i t u t e ,  U n i v e r s i t y  o f  Alaska .  Changes  
d e t e c t e d  i n c l u d e  a shock  wave moving down t h e  g l a c i e r ,  t h e  
m a r g i n  e x p a n d i n g  t h e  m o r a i n e  p a t t e r n  d e f o r m i n g ,  and  t h e  marg in -  
a l  v a l l e y  d e e p e n i n g .  V e l o c i t i e s  measured  a t  9 p l a c e s  i n  t i m e  
a n d  space r a n g e d  f rom 2-88m. p e r  day.  T h e s e  c l e a r l y  show t h e  
i n c r e a s e  a n d  d e c r e a s e  i n  s p e e d  a s  t h e  s u r g e  wave p a s s e d .  T h e s e  
measurements  h a v e  b e e n  c o n f i r m e d  by i n d e p e n d e n t  s t u d i e s  con- 
d u c t e d  by a Canad ian  g l a c i o l o g i s t .  
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TITLE: ERTS A p p l i c a t i o n  t o  A c c e l e r a t e d  E r o s i o n  a n d  t o  Moni to r  
F u t u r e  E r o s i o n a l  Changes i n  A r i z o n a  Region 

REPORT A: 

tmages  t a k e n  i m m e d i a t e l y  a f t e r  m o d e r a t e  r a i n s  show s o i l  
d i f f e r e n z e s  e s p e c i a l l y  w e l l .  

REPORT B: 

I m p o r t a n t  f l o o d  e f f e c t s  h a v e  b e e n  d e t e r m i n e d  f o r  t h e  
G i l a  R i v a r .  These  i n c l u d e  e x t e n t  o f  i n n u n d a t i o n  a n d  a r e a s  o f  
s e v e r e  s e d i m e n t  d e p o s i t i o n  a n d  e r o s i o n .  

REPORT C: 

L o c a l  anomalous  d r a i n a g e  p a t t e r n s  r e c o g n i z e d  o n  ERTS 
imagery  a p p e a r  t o  r e f l e c t  u n d e r l y i n g  b e d r o c k  t o p o g r a p h y .  T h i s  
o c c u r s  d e s p i t e  g l a c i a l  o v e r b u r d e n  o f  up t o  200 f e e t .  I n  
a d d i t i o n ,  p r e l i m i n a r y  c o l o r  a d d i t i v e  s t u d i e s  r e v e a l  t r e n d s  
which a l s o  may r e l a t e  t o  t o p o g r a p h i c - g e o l o g i c  b o u n d a r i e s  o f  
t h e  b e d r o c k  u n i t s .  
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TITLE: E f f e c t i v e  U s e  o f  ERTS M u l t i s e n s o r  Data i n  t h e  Great  
P l a i n s  C o r r i d o r  
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E r o d e d  s h a l e  s o i l s  l o c a t e d  a l o n g  t h e  M i s s o u r i  River  
r e s e r v o i r s  i n  S o u t h  D a k o t a  a b o v e  t h e  F t .  R a n d a l l  a n d  B i g  Bend 
Dams a r e  c l e a r l y  v i s i b l e  o n  t h e  I R  Bands  o f  ERTS s c e n e  1 7  
A u g u s t  1972.  By b e i n g  a b l e  t o  d e l i n e a t e  t h e s e  s o i l s  ERTS i s  
m a r k i n g  a r e a s  o f  p o t e n t i a l l y  h i g h  s e d i m e n t  c o n t r i b u t i o n  to 
t h e s e  r e s e r v o i r s .  Care m u s t  b e  e x e r c i s e d  s i n c e  d i f f e r e n t  
s e d i m e n t  s o u r c e  a r e a s  w i l l  a p p e a r  d i f f e r e n t  i n  t o n e .  Neve r -  
t h e l e s s ,  ERTS a p p e a r s  t o  b e  a  t o o l  f o r  m o n i t o r i n g  a t t emp t s  t o  
c o n t r o l  e r o s i o n .  
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ABSTRACT 190: 

T I T L E :  Dynamics of Suspended Sediment Plumes i n  Lake O n t a r i o  

This  i n v e s t i g a t i o n  w i l l  p roy ide  an o p e r a t i o n a l  t e s t  
of th.e ERTS Data C o l l e c t i o n  System i n  t h e  management of  t h e  
Delaware River B z s i n .  Data w i l l  be c o l l e c t e d  trom 20 s t ream 
gauges , ,g round  water  o b s e r v a t i o n  w e l l s ,  and water  q u a l i t y  
mon i to r s  and r e l a y e d  t o  t h e  Delaware River  Basin Commission. 
Flood inunda t ion ,  s torm damage, water  p o l l u t i o n ,  e t c . ,  w i l l  
h o p e f u l l y  be d e l i n e a t e d  i n  t h e  ERTS imagery on a  r o u t i n e  
b a s i s .  
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On a  d a i l y  b a s i s ,  d a t a  from s i x  w a t e r - q u a l i t y  moni tors ,  
e i g h t  s t r eam gauges,  and t h r e e  ground-water o b s e r v a t i o n  w e l l s  
a r e  computer processed  and r e l e a s e d  t o  t h e  Delaware and Susque- 
hanna River  Basin Commission and Delaware River  Master and t h e  
Trenton USGS O f f  i c e .  
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ABSTRACT 342-04:  

S h o r t  p e r i o d  ( g r e a t e r  t h a n  1 week) a n d  s e a s o n a l  c h a n g e s  
i n  t h e  a r e a l  e x t e n t  o f  s e d i m e n t  p l u m e s  a s s o c i a t e d  w i t h  t h e  
N i a g a r a  a n d  G e n e s s e e  R i v e r s  w i l l  b e  s t u d i e d  u s i n g  ERTS i m a g e r y .  
I t  i s  hoped  t h a t  t h e  r e l a t i o n s h i p  o f  t h e  p l u m e s  t o  r u n o f f  
r e g i m e n  a n d  wind  d i r e c t i o n  a n d  i n t e n s i t y  c a n  b e  b e t t e r  
u n d e r s t o o d  b e c a u s e  o f  t h e  s y n o p t i c  a n d  r e p e t i t i v e  c o v e r a g e  
p r o v i d e d  by t h e  s a t e l l i t e  o b s e r v a t i o n s .  

REPORT A: 

S u s p e n d e d  s e d i m e n t  p l u m e s  g e n e r a t e d  b y  t h e  W e l l a n d  C a n a l  
a n d  t h e  G e n e s s e e  ~ i v e r  a r e  i d e n t i f i a b l e  i n  ERTS-1 MSS i m a g e r y .  
The  Oswego R i v e r  w a s  n o t  v i s i b l e  d u r i n g  low- f low p e r i o d s ,  b u t  
was i d e n t i f i a u l e  f o l l o w i n g  s t o r m s .  The N i a g a r a  R i v e r  p lume  
was n o t  v i s i b l e  i n  a n y  o f  t h e  ERTS-1 f r a m e s .  Numerous e x a m p l e s  
o f  s h o r e  l i n e  e r o s i o n  were e v i d e n t  i n  t h e  December 7 ,  1 9 7 2  
i m a g e r y  o f  W e s t e r n  Lake  O n t a r i o .  

REPORT B: 

S p a t i a l  a n d  t e m p o r a l  v a r i a t i o n  i n  s e d i m e n t  p l u m e s  f rom 
t h e  N i a g a r a  R i v e r ,  t h e  W e l l a n d  C a n a l ,  Oswego R i v e r ,  G e n e s s e e  
R i v e r , a n d  t h e  D i v e r s i o n  C h a n n e l  by  P o r t  D a l h o u s i e  R i v e r  h a v e  
b e e n  d e l i n e a t e d  by  ERTS. T h i s  i m a g e r y  shows t h a t  t h e  W e l l a n d  
C a n a l  a n d  t h e  P o r t  D a l h o u s i e  C a n a l  a r e  t h e  p r i n c i p a l  s o u r c e s  o f  
s u s p e n d e d  matter  e n t e r i n g  Lake O n t a r i o  d u r i n g  t h e  s h i p p i n g  
s e a s o n .  The  p l u m e s  come f rom o i l  s p i l l a g e ,  s h i p  a n d  p l e a s u r e  
c r a f t  w a s t e s ,  d r e d g i n g ,  a n d  t h e  r e s u s p e n s i o n  o f  f i n e  g r a i n e d  
b o t t o m  m a t e r i a l s .  

REPORT C: 

The mechanism by w h i c h  l a r g e  q u a n t i t i e s  o f  n e a r s h o r e  
s u s p e n d e d  s e d i m e n t s  a r e  s w e p t  o u t  i n t o  Lake O n t a r i o  i s  r e v e a l e d  
by  i m a g e r y  o b t a i n e d  o n  J u l y  11, 1 9 7 3 .  S e d i m e n t  l a d e n  w a t e r  
moving  f rom e a s t  t o  w e s t  a l o n g  New York s h o r e l i n e  t o w a r d  t h e  
N i a g a r a  R i v e r  j e t  i s  d i r e c t e d  f a r  o f f s h o r e  d u e  t o  f o r c e  o f  
j e t .  A s  t h e  s u r f a c e  s p r e a d i n g  N i a g a r a  R i v e r  d i s c h a r g e  g r a d -  
u a l l y  l o s e s  v e l o c i t y  i n  t h e  q u i e s c e n t  l a k e ,  much o f  t h e  s u s -  
'pended  matter  s e t t l e s  t o  t h e  b o t t o m  o f  t h e  l a k e .  
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TITLE:  Hydrologic Problems of Lake Ontario Basin f o r  IFYGL 

REPORT : 

Mosaics of t he  Lake Ontario Basin have been const ructed 
i n  both t he  0.5 - 0.6 pm and the  0.8 - 1.1 pm bands, The 0 .5  - 
0.6 urn band shows land use and sedimentat ion pa t t e rns .  The 
0.8 - 1.1 urn Band shows the  a r e a l  ex t en t  of sur face  water.  
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TITLE:  Water Budget of Texis High P la ins  Plaza  Lakes - 
ABSTRACT 342-03: 

Time space r e l a t i o n s h i p s  of p r e c i p i t a t i o n ,  runof f ,  
i n f i l t r a t i o n ,  evaporat ion,  t r a n s p i r a t i o n  t o  the  geology-morph- 
ology of 3 West Texas l akes  w i l l  be s t u d i e s  t o  eva lua te  the  
water budget assoc ia ted  with such a reas .  S p a t i a l  d i s t r i b u t i o n  



o f  s o i l s ,  p l a n t s ,  and  t i m e - s p a c e  d i n t r i b u t i o n  o f  s o i l  m o i s t u r e  
and ponded s t o r a g e  volume a r e  t o  be c o r r e l a t a d  w i t h  a b s o r b a n c e -  
r e f l e c t a n c e  d a t a  o b t a i n e d  via repet i ' .< lv* ,  n u l t i s p e c t r a l  s a t e l -  
l i t e  imagery .  

REPORT A :  

R e g i o n a l  v i e w i n g  o f  ERTS-1 imagery  a r o u n d  P l a y a  Lake 
t e s t  s i tes  shows t h a t  s t o r m  p a t h s  c a n  be  a c c u r a t e l y  t r a c e d  
(band 3 MSS, 0 .7  - 0 .8  m i c r o m e t e r ,  E-1006-16522) a n d  a c o u n t  
made o f  t h e  number o f  i n t e r m i t t e n t  l a k e  b a s i n s  f i l l e d  b y  t h e  
s t o r m .  D u r i n g  w e t  p e r i o d s  ERTS imagery  c a n  b e  u s e d  t o  c o n d u c t  
a  r e l i a b l e  c o u n t  o f  t h e  t e n s  o f  t h o u s a n d s  o f  n a t l i a l  l a k e  
b a s i n s  on t h e  s o u t h e r n  h i g h  p l a i n s  which c o n t a i n  w a t e r .  

REPORT B: 

A w e t  l a k e  c e n s u s  o v e r  t h e  s o u t h e r n  h i g h  p l a i n s ,  West 
Texas  and E a s t e r n  N e w  Mexico was c o m p l e t e d .  I t  was e s t i m a t e d  
t h a t  t h e s e  b a s i n s  c o n t a i n e d  a t  l e a s t  182 ,561  a c r e i f e e t  o f  
a v a i l a b l e  f r e s h  w a t e r  a n d  p e r h a p s  a s  much as 580 ,098  a c r e / f e e t .  
The P a n h a n d l e  R e g i o n a l  P l a n n i n g  Commission h a s  e x p r e s s e d  con-  
s i d e r a b l e  i n t e r e s t  i n  h a v i n g  an  i n v e n t o r y  made o f  t h e  i n t e r -  
m i t t e n t  l a k e  b a s i n s  o f  West Texas  u s i n g  ERTS-1 imagery .  
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TITLE: U t i l i z a t i o n  o f  ERTS(A) Da ta  t o  M o n i t o r  a n d  C l a s s i f y  -- 
E u t r o p h i c a t i o n  o f  I n l a n d  Lakes  
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TITLE: P l a n n i n g  o f  Land U s e  U t i l i z a t i o n  i n  t h e  D e t r o i t  - 
M e t r o p o l i t a n  Area  

REPORT: 

ERTS-1 p h o t o s  d e r i v e d  f rom m u l t i s p e c t r a l  s c a n n e r  d a t a  
( o b s e r v a t i u ~ r  I D  1067-15643 o f  Sep tember  28,  1972)  shows t h a t  
d i f f e r e n t  s p e c t r a l  b a n d s  d i f f e r e n t i a t e  v a r i o u s  types o f  
l a n d  s u r f a c e  f e a t u r e s .  Lakes  a n d  w a t e r  a r e a  a r e  r e v e a l a d  



i n  MSS b a n d s  3 (0 .7  - 0 .8  m i c r o m e t e r )  a n d  4 1 0 - 8  - 1.1 m i c r o -  
m e t e r s ) .  Roads  a n d  wooded areas  show c l e a r l y  i n  b a n d s  1 ( 0 . 5  
0 . 6  m i c r o m e t e r )  a n d  2 ( 0 . 6  - 0.7  m i c x o m e t e r ) .  The  c o n c l u s i o n  
i s  t h a t  ERTS MSS d a t a  i s  u s e f u l  f o r  l a n d  u s e  p l a n n i n g ,  
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DISCIPLINES: W a t e r  R e s o u r c e s  -- F l o o d  A s s e s s m e n t  a n d  
P r e d i c t i o n  

TITLE: A p p l i c a t i o n s  o f  t h e  ERTS Data C o l l e c t i o n  S y s t e m  i n  
t h e  ARETS 

ABSTRACT 184: 

E s t a b l i s h  6 DCP s t a t i o n s  i n  S o u t h  A r i z o n a  t o  s u p p l y  
c o n t i n c a l  d a t a  f l o w  t o  a i d  i n t e r p r e t a t i o n ,  t e s t i n g  a n d  
e v a l u a t i o n  o f  a i r c r a f t  a n d  s p a c e c r a f t  remote s e n s i n g  m e t h o d s  
t o  e n v i r o n m e n t a l  a n d  e a r l y  r e s o u r c e s  p r o b l e m s  i n  ARETS. P a r a -  
m e t e r s  m e a s u r e d  i n c l u d e  stream s t a g e ,  p r e c i p i t a t i o n  a n d  snow 
w a t e r  c o n t e n t ,  s o l a r  r a d i a t i o n ,  a n d  a i r  a n d  s o i l  t e m p e r a t u r e .  

REPORT A: 

2 DCP's h a v e  beer. i n s t a l l e d  i n  a s s o c i a t i o n  w i t h  2 
s t r e a m  g a u g i n g  s t a t i o n s  o n  t h e  B l a c k  a n d  V e r d e  R i v e r s  a n d  a re  
r e c e i v i n g  d a t a .  

REPORT B: 

F o r  V e r d e  R i v e r  s i t e ,  t h i s  permits c o m p u t a t i o n  o f  
a v e r a g e  d a i l y  s t r e a m f l o w  r a t e s  i n c l u d i n g  u s e f u l  i n f o r m a t i o n  
f o r  p e a k  f l o w  p e r i o d s .  

REPORT C: 

On 2 / 2 i / 7 3 ,  t h e  l a r g e  p o t e n t i a l  f o r  s e r i o u s  f l o o d i n g  
i n  t h e  S a l t  R i v e r  V a l l e y  a n d  a p a r t i a l  f a i l u r e  o f  t h e  SRP 
microwave  t e l l m e t r y  s y s t e m  p r e c i p i t a t e d  a n  e m e r g e n c y  r e q u e s t  
Cram t h e  SRP t o  t h e  USGS f o r  DCS s t r e a m f l o w  d a t a  f o r  t h e  V e r d e  
River ,  a n d  d a t a  was f u r n i s h e d  i n  n e a r  r e a l  t i m e .  The d a t a  
e n a b l e d  USGS t o  f u r n i s h  w a t e r  management  w i t h  k e y  s t r e a m f l o w  
i n f o r m a t i o n  t o  a s s i s t  t h e  SRP i n  t h e  o p e r a t i o n s  o f  r e s e r v o i r s  
o n  t h e  S a l t  R i v e r  w i t h i n  26  m i n u t e s  f r o m  t h e  t i m e  o f  t r a n s -  
m i s s i o n  t o  t h e  s a t e l l i t e .  



REPORT D: 

On March  1 5 ,  1 9 7 3 ,  on  a n e a r - r e a l  t i n e  b a s i s ,  d a t a  o n  
w a t e r s h e d s  f o r  u s e  i n  management  a n d  o p e r a t i o n  o f  SRP r e s e r v o i r  
s y s t e m  was r e q u e s t e d  by  SRP. A t  Lhe r e q u e s t  o f  t h e  g e o l o g i c a l  
s u r v e y  the d a t a  was f u r n i s h e d  d i r e c t l y  t o  t h e  S a l t  River  pro- 
j e c t  t w i c e  d a i l y  f r o m  3/15  - 5/22/73.  U s i n g  a s p e c i a l  p r o c e -  
d u r e  f o r  r a p i d  manua l  c o n v e r s i o n  o f  DCS d a t a  i n t o  e n g i n e e r i n g  
u n i t s ,  SRP was  a b l e  t o  u t i l i z e  t h e  DCS d a t a  o p e x a t i o n a l l y  
i n  n e a r - r e a l  t i m e .  

REPORT E: 

The DCS w a t e r - s t a g e  d a t a  f r o m  t h e  USGS s t r e a m f l o w - g a u g i n g  
s t a t i o n  e n  t h e  S s z d e  R i v e r  f u r n i s h e d  i n f o r m a t i o n  s u f f i c i e n t  f o r  
t h e  a c c u r a t e  c o m p u t a t i o n  o f  d a i l y  mean f l o w  r a t e s .  DCS d a t a  
a g r e e d  w i t h  t h o s e  computed  f rom t h e  d i g i t a l - r e c o r d e r  d a t a  w i t h i n  
+ - 5 p e r c e n t  d u r i n g  p e r i o d s  o f  r a p i d l y  c h a n g i n g  h i g h - f l o w .  

REPORT F: 

The  SRP w a s  f u r n i s h e d  w i t h  n e a r - r l a l  t i m e  DCS i n f o r m a -  
t i o n  o n  snow m o i s t u r e  c o n t - n t  a n d  s t r e a m f l o w  r a t e s  f o r  u s e  i n  
management  a n d  o p e r a t i o n  o f  t h e  m u l t i p l e - u s e  r e s e r v o i r  s y s t e m  
b e t w e e n  3 /15  a n d  5 /22/73 .  By p r u d e n t  w a t e r  management  a n d  t h e  
u s e  o f  h y d r o l o g i c  d a t a ,  t h e  SRP w a s  s u c c e s s f u l  i n  a n t i c i p a t i n g  
t h e  amount  of f l o w  i n t o  t h e  S a l t  a n d  Verde  R i v e r s  a n d  i n  t h e  
s u b s e q u e n t  release o f  w a t e r  r a t e s  t h a t  d i d  n o t  create f l o o d i n g  
i n  m e t r o p o l i t a n  P h o e n i x ,  A s  a  r e s u l t ,  t h e  losses d u e  t o  
f l o o d i n g  w e r e  f a r  smaller t h a n  t h o s s  o f  t h e  w i n t e r  a n d  s p r i n g  
o f  1972-1973.  
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TITLE: Time-Lapse Data P r o c e s s i n g  f o r  Dynamic H y d r o l o g i c  -- 
C o n d i t i o n s  

REPORT: -- 
Area  m e a s u r e m e n t s  a c c u r a c i e s  o f t  2 %  w i t h i n  a  s p e c i f i c  

d r a i n a g ~  b a s i s  w e r e  o b t a i n e d  by  u t i l i z a t i o n  o f  p h o t o g r a p h i c  
e n l a r g e r  a n d  a n  i n t e g r a t i n g  p h o t o m e t e r .  T h i s  i s  b e t t e r  t h a n  
+ 5% a c c u r a c y  w h i c h  i s  b e l i e v e d  t o  b e  r e q u i r e d  t o  make - 
m e a n i n g f u l  s t r e a m f l o w  e s t i m a t e s .  
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TITLE: D e t e r m i n e  U t i l i t y  o f  I m a g e r y  i n  P r e p a r a t i o n  o f  Hydro-  

l o g i c  At lases  o f  A r i d l a n d  W a t e r s h e d  

ABSTRACT 234: 

E v a l u a t e  ERTS i m a g e r y  f o r  d e l i n e a t i n g  w a t e r s h e d s  o v e r  
1 0  sq. m i l e s  a n d  t h e n  d e f i n e  v e g e t a t i o n - t y p e  b o u n d a r i e s  w i t h i n  
and t o p o g r a p h i c  p o s i t i o n  ( b o t t o m  l a n d  or g e n t l e  s l o p e / s t e e p  
u p l a n d )  o f  t h e s e  w a t e r s h e d s  t o  p r o v i d e  d a t a  f o r  h y d r o l o g i c  
a t l a s .  Second  o b j e c t i v e  i s  t o  c o m p a r e  g e o l o g y ,  v e g e t a t i o n - , '  
r e l i e f ,  d r a i n a g e - d e n s i t y ,  s h a p e  a n d  u s e  o f  f o u r  l a r g e  r a n g e -  
l a n d  w a t e r s h e d s  i n  Montana ,  N e w  Mexico ,  Wyoming a n d  Utah .  
S t a n d a r d  p h o t o i n t e r p r e t a t i o n  t e c h n i q u e s  s u p p o r t e d  by A/C a n d  
f i e l d  d a t a .  

STOECKELER, E r n e s t  C. 
Maine  S t a t e  Highway D e p a r t m e n t  
Box 1 2 0 8  
B a n g o r ,  Maine 
04401  
P I  T e l e p h o n e :  207-942-4868 



T I D D ,  W i l b u r  H.  - 
Maine S t a t e  Highway Depar tmen t  
Box 1 2 0 8  
Bangor,  Maine 
04401 
P I  Te lephone :  207-942-4868 

DISCIPLINES: Water  R e s o u r c e s  -- Watershed  S u r v e y s  

TITLE: Deve lop  a Land Use-Pzak Runoff  C l a s s i f i c a t i o n  - 
Sys tem for Highw&y Engine (  ' i n g  P u r p o s e s  

ABSTRACT 203 : 

Land u s e  a n d  p e a k  r u n o f f  c l a s s i f i c a t i o n s  f o r  t h e  
s t a t e  o f  Maine w i l l  b e  u s e d  by t h e  highway commiss ion  a n d  
l a n d  e n g i n e e r s  t o  e v a l u a t e  t h e  e f f e c t s  o f  highway c o n s t r u c t i o n  
on  w a t e r  t a b l e s  a n d  r u n o f f .  They e x p e c t  t o  col lec t  i n f o r m a -  
t i o n  o f  w a t e r s h e d  area, s l o p e ,  c h a n n e l  c h a r a c t e r i s t i c s ,  r u n o f f  
f a c t o r s ,  w a t e r  s t o r a g e  a r e a  a n d  l a n d  u s e .  Compar ison w i l l  be 
made w i t h  e x i s t i n g  a i r  p h o t o  c o v e r a g e s .  

REPORT A: 

Coverage  t a k e n  d u r i n g  f a l l  shows t h e  y e l l o w  p a t t e r n  of 
t h e  swamp hardwoods  b e c a u s e  o f  h i g h  c o n t r a s t  w i t h  t h e  magen ta  
p a t t e r n  o f  t h e  a d j a c e n t  u p l a n d  hardwoods.  P e r i m e t e r s  o f  
swamp hardwood s i tes ,  which are  e f f e c t i v e  w a t e r  s t o r a g e  a r e a s ,  
a r e  v e r y  d i f f i c u l t  t o  d e l i n e a t e  a c c u r a t e l y  i n  a n  u n d u l a t i n g  
o r  g e n t l y  r o l l i n g  t e r r a i n  where  t h e  s u r r o u n d i n g  e n v i r o n s  are 
c o v e r e d  by u p l a n d  hardwood f o r e s t .  

REPORT B : 

U s e f u l  d a t a  o b t a i n e d  from t h i s  s t u d y  are maps of 
f l o o d e d  a r e a s  a l o n g  t h e  P e n o b s c o t  R i v e r .  A c u r r e n t  s t u d y  con- 
d u c t e d  by t h e  Maine Depar tmen t  o f  T r a n s p o r t a t i o n  B r i d g e  Div- 
i s i o n  w i l l  u s e  t h i s  new i n f o r m a t i o n .  

REPORT C: 

U s e f u l  i n f o r m a t i o n  h a s  b e e n  d e r i v e d  f rom ERTS-1 imagery .  
For  t h i s  r e p o r t ,  a  h y d r o l o g i c  s t u d y  was p e r f o r m e d  w i t h  r e s u l t s  
c o m p a t i b l e  t o  o t h e r  methods .  The a r e a ,  m a j o r  s t r e a m  l e n g t h ,  
and  w a t e r s h e d  s t o r a g e  a r e a s  were measured  w i t h  a c c u r a c y .  T h i s  
a r e a  i s  n o t  i d e a l l y  s u i t e d  f o r  h y d r o l o g i c  s t u d y  f rom ERTS-1; 
s i g n i f i c a n t  r e l i e f  was l i m i t e d  t o  e a s t e r n  p o r t i o n  o f  b a s i n .  
Mounta inous  w a t e r s h e d  b a s i n s  a r e  b e t t e r  s u i t e d  f o r  measurement  



f rom ERTS-1. In s t u d y  area r e p e t i t i v e  c o v e r a g e ,  h i g h  s p r i n g  
w a t e r  l eve l s  i n  s t o x a y e  a reas  a n d  some knowledge 02 local  a g r i -  
c u l t u r e  allowec? good r e s u l t s  t o  be  o b t a i n e d .  

REPORT D :  - 
G e r . 1 0  3 i . c a l  s u r v e y  u s i n g  1 : 250,000 e n l a r g e m e n t s  o f  

ERTS-1 i n  a : c r a t i g r a p h y  s t u d y  i n  w e s t e r n  Maine,  O t h e r  
a g e n c i e s  i n t e r e s t e d  i n  a p p l i c a t i o n s  i n  Maine a re  Depar tment  
o f  F o r e s t r y ,  i n l a n d  f i s h e r i e s  a n d  game, s e a  a n d  s h o r e  f i s h e r i e s  
and  c o a s t a l  p?-anning.  

REPORT E: 
- .  

Estina i o n s  o f  snow d e p t h  c a n  b e  made f rom ERTS-1 
imagery-  The low b u s h  o f  t h e  S.E. Meadow o f  Sunkhaze  Bog 
a v e r a g e 3  be tu -en  6 and 2 i n c h e s .  300 y a r d s  from t h e  
s t r e a m  t h e  b u s h  becomes t a l l e r  s o  t h a t  t h e y  are a b o u t  5.5 f e e t  
75 y a r d s  from t h e  stream. A s  snow a c c u m u l a t e s ,  v a r y i n g  amounts  
o f  bush are c c v e r e d .  A s  t h e  bush  becomes c o v e r e d ,  t h e  snow 
c o l o r  c h a n g e s  f rom a g r e y i s h  w h i t e  t o  p u r e  w h i t e ;  e - g . ,  o n  
2/10/73 imzge,  I D  1202 14552,  t h e  Sunkhaee  meadows h a v e  a 
g r e y f s h  w h l t e  c o l o r  a n d  on 2/28/73 image,  I D  1202-4553, t h e  

t Meadows a r e  pure w h i t e ,  i n d i c a t i n g  enough snow f e l l  be tween  
t h e  imagery  d a t e s  t o  c o v e r  t h e  b u s h  t o  a d e p t h  g r e a t e r  
t h a n  o n e  foot. A check  o f  p r e c i p i t a t i o n  showed 1 2  i n c h e s  o f  
snow f e l l  be tween  t h e s e  d a t e s .  

THORLEY, G.; . 
DISCTEXT: 

Water R e s o u r c e s  
Wate r shed  S u r v e y s  

Water  R e s o u r c e s  
* Limnology 

AREA: - 
C a l i f o r n i a  and Nevada 

PLATFORM: 

ERTS A 

S E N S O R :  

M u l t i s p e c t r a l  S c a n n e r  



REPORT A: 

P o s t  f i r e  mapp ing  o f  b u r n e d  w i l d l a n d  area o n  ERTS p r e -  
l i m i n a r y  r e s u l t s  i s  f e a s i b l e ,  The u s e  o f  s e q u e n t i a l l y  p r o c u r e d  
ERTS-1 d a t a  c a n  p r o v i d e  s u p e r i o r  p o s t - f i r e  maps a t  more  f r e -  
q u e n t  i n t e r v a l s  a n 4  w i t h  r e d u c e d  manpower r e q u i r e m e n t s  a n d  
c o s t s .  

REPORT B: 

The  t o t a l  t i m e  r e q u i r e d  f o r  i m a g e r y  i n t e r p r e t a t i o n ,  
i n c l u d i n g  resource t y p e  c l a s s i f i c a t i o n ,  h a s  been e s t i ~ a t e d  t o  
b e  s e v e n  t i m e s  g r e a t e r  o n  i m a g e r y  a c q u i r e d  b y  h i g h  a l t i t u d e  
a i r c r a f t  t h a n  o n  ERTS-1 i m a g e r y ,  g i v i n g  a p r o j e c t e d  cost  r a t i o  
o n  a p e r  acre basis  of 7: l .  

WEAVER, Kenne th ,  D r .  
M a r y l a n d  G e o l o g i c a l  S u r v e y  
214 L a t p o h e  H a l l  
J o h n  H o p k i n s  U n i v e r s i t y  
B a l t i m o r e ,  Mary land  21218  
P I  T e l e p h o n e :  301-235-0771 

TITLE: R e s e a r c h  a n d  I n v e s t i g a t i o n  o f  Geo logy ,  M i n e r a l  a n d  
Water R e s o u r c e s  o f  n a r y l a n d  

WELBY, C h a r l e s  W. 
D e p a r t m e n t  o f  G e o s c i e n c e s  
N o r t h  C a r o l i n a  S t a t e  U n i v e r s i t y  
P.O. Box 5966 
R a l e i g h ,  N o r t h  C a r o l i n a  
27607 
GSFC I D  1018A-UNlOB-C-ROO0 
Phone:  919-744-2212 

TITLE: U s e  o f  ERTS-A i n  G e o l o g i c a l  E v a l u a t i o n ,  R e g i o n a l  
P l a n n i n g ,  F o r e s t  Management a n d  W a t e r  Management 

WELLER, G u n t e r ,  D r .  
C/ODR. C o r l  Benson  
G e o p h y s i c a l  I n s t i t u t e  
U n i v e r s i t y  o f  A l a s k a  
F a i r b a n k s ,  A l a s k a  
9 9 7 0 1  
P I  T e l e p h o n e :  907-470-7371 



BEFGLUND, Erwin  R., D r .  - 
D e p a r t m e n t  o f  Land R e s o u r c e s  
A g r i c u l t u r a l  S c i e n c e s  
U n i v e r s i t y  o f  A l a s k a  
F a i r b a n k s ,  A l a s k a  
99701  

BELON A l b e r t  E. 
-8 

G e o p h y s i c a l  I n s t i t u t e  
U n i v e r s i t y  o f  A l a s k a  
F a i r b a n k s ,  A l a s k a  9 9 7 0 1  

DISCIPLINES: Water R e s o u r c e s  -- Snow S u r v e y s  

TITLE: S u r v e y  o f  t h e  S e a s o n a l  Snow C o v e r  o f  A l a s k a  

ABSTRACT 110-04:  

The t h r e e  d i s t i n c t  c l i m a t i c  r e g i o n s  o f  A l a s k a  r e f l e c t  
d i f f e r e n c e s  i n  d e p o s i t i o n a l  h i s t o r y ,  amoun t ,  c h a r a c t e r i s t i c s ,  
a n d  d u r a t i o n  o f  snow c o v e r .  Remote s e n s i n g  c a n  i d e n t i f y  1 )  
a p p e a r a n c e ,  2) d i s a p p e a r a n c e ,  3 )  amount  o f  snow p r e s e n t  i n  a 
s p a t i a l  a n d  t e m p o r a l  f r a m e .  A s i n g l e  b a n d  ox RBV i m a g e r y  a n d  
d i g i t a l  t a p e s  w i l l  b e  p r o c e s s e d  t o  p l o t  maps a n d  p r i n t  o u t  
t a b l e s  o f  i s o - d e n s i t y  a r e a s  r e p r e s e n t i n g  snow-cove red  t e r r a i n .  

REPORT A: - 
ERTS i m a g e r y ,  a i r  a n d  s u r f a c e  p h o t o g r a p h y ,  r a d i a t i o n  

a n d  c l i m a t o l o g i c a l  d a t a  a r e  u s e d  t o  d e s c r i b e  c h a r a c t e r i s t i c s  
o f  snow a n d  i c e  b r e a k u p  i n  a 30 km a l o n g  n o r t h - s o u t h  t r a n s e c t  
a c r o s s  t h e  A r c t i c  S l o p e .  D a t a  f r o m  ERTS d e m o n s t r a t e  a  number 
o f  a c c u m u l a t i o n  a s  w e l l  a s  a b l a t i o n  f e a t u r e s  f o r  t h e  h y d r o l o g y  
o f  t h e  A r c t i c  S l o p e .  

REPORT B: 

No s i g n i f i c a n t  r e s u l t s .  

REPORT C: 

The  v a r i a t i o n  o f  t h e  e x t e n t  o f  snow c o v e r  i n  c l i m a t i c  
z o n e s  s p a n n e d  b y  N o r t h - S o u t h  t r a n s e c t  a c r o s s  A l a s k a  c a n  b e  
d e s c r i b e d  i n  d e t a i l  u s i n g  ERTS i m a g e r y .  Snow l i n e  e l e v a t i o n s  
i n  a t r a n s e c t  a c r o s s  A l a s k a ,  W r a n g e l l  a n d  Chugach  M o u n t a i n s  
h,ve b e e n  d e t e r m i n e d  w i t h  ERTS i m a g e r y  a n d  t o p o g r a p h i c  maps.  
ERTS d a t a  a p p e a r s  t o  o f f e r  a  means o f  r e c o r d i n g  snow a n d  i c e  
b u i l d - u p  f rom y e a r  t o  y e a r  o v e r  w i d e  e x p a n s e s .  T h i s  is  a  



useful capability for studying climatic trends, particularly 
in Alaska wh.ere the station network density is too low to 
permit interpolation between stations, 

WELLS T. -' 
DISCTEXT: 

Environpent 
Pol-ution Surveys 

**  Lake and River Pollution Surveys 

AREA : - 
Lake Erie 

PLATFORM : 

ERTS A 

Preliminary analyses of aircraft and ERTS data of August 
16, 1972 clearly show distribution of an acid waste discharge, 
sewaf:e sludge dump, and major suspended sediment inputs into 
New York Bight area. Surface drift patterns of waste inputs 
are also shown. Acid waste disposal provides suspension which 
tends to remain in distinct patterns for extended times. 

Hultispectral Scanner 

REPORT A: 

State of Ohio has demonstrated the use of ERTS-1 imagery 
in water quality and coastal zone management. This demonstra- 
tion has shown how ERTS-1 imagery could contribute to localized 
(metropolitan/urban), multicounty, and overall state land use 
and water quality monitoring needs. 

WEZNERAK, C.T., Dr. 
Environmental Research Institute 
P.O. Box 618 
Ann Arbor, Michigan 48107 
PI Telephone: 313-483-0500 

'ITL:': Application of Remote Sensing to Water Quality Monitoring 

REPORT A: 



WIEGAND, C r a i g  L., D r .  
Rio  G r a n d e  S o i l  a n d  Water R e s e a r c h  C e n t e r  
P.O. Box 267 
Wes laco ,  T e x a s  
78596 
GSFC I D  1039A-AG01A-C-A000 
Phone:  512-9630-5533 

TITLE: R e f l e c t a n c e  o f  V e g e t a t i o n ,  S o i l  a n d  Water 

WIESNET, Dona ld  R. -- 
NOAA (NESS-ESG) 
3737 B r a n c h  Avenue #300 
W a s h i n g t o n ,  D.C. 
20031 
P I  T e l e p h o n e :  301-763-5842 

M C G I N N I S ,  Dav id  F.,  D r .  
MOAA (NESS-ESG) 
3737 B r a n c h  Avenue C300 
W a s h i n g t o n ,  D.C. 20031  
P I  T e l e p h o n e :  301-763-5842 

DISCIPLINES: W a t e r  R e s o u r c e s  -- Limno logy  

TITLE: E v a l u a t i o n  o f  ERTS D a t a  f o r  C e r t a i n  H y d r o l o g i c a l  Uses 

ABSTRACT 109 :  

A n a l y s i s  a n d  e v a l u a t i o n  o f  ERTS d a t a  f o r  c e r t a i n  h y d r o -  
l o g i c  u s e s  i n  t h e  e a s t e r n  G r e a t  L a k e s  a n d  S i e r r a  Nevada ,  C a l i -  
f o r n i a .  The s t u d y  w i l l  a d d r e s s  snow mapp ing ,  i . e . ,  b o u n d a r y  
d e l i n e a t i o n  a n d  amount  o f  p r e c i p i t a t i o n  d e l i n e a t i o n  a n d  amount  a n d  
i d e n t i f i c a t i o n  o f  f r o z e n  s u r f a c e ,  e . g . ,  i c e  g r o u n d  t r u t h ,  a i r -  
c r a f t  a n d  o t h e r  s a t e l l i t e  d a t a  w i l l  b e  u t i l i z e d  f o r  i n t e r c o m -  
p a r i s o n . '  P o i n t  h y d r o l o g i c  m e a s u r e m e n t s  w i l l  b e  e x t e n d e d  t o  
maps. 

REPORT A:  

M o s a i c k i n g  o f  U-2  i m a g e r y  o v e r  t h 5  F e a t h e r  R i v e r  water -  
s h e d  t a k e n  o n  March 6 ,  1 9 7 2  ( F l i g h t  No. 72-036)  h a s  b e e n  
c o m p l e t e d .  

REPORT B: 

A i r b o r n e  a n d  NOAA 2 VHRR v i s i b l e  a n d  t h e r m a l  d a t a  a r e  
b e i n g  a n a l y z e d  i n  t h e  Lake  O n t a r i o  b a s i n .  VHRR i s  i n  d i g i t a l  
f o r m a t  a n d  d a i l y ,  t h u s ,  p e r m i t t i n g  a  means o f  e v a l u a t i n g  t h e  



e f f e c t i v e n e s s  o f  t h e  ERTS-1 1 8  d a y  c y c l e  t o  m e a s u r e  c h a n g e s  
i n  snow p a c k  e x t e n t .  

REPORT C: - 
ERTS-1 i m a g e r y  o v e r  Lake  E r i e  w a s  e x a m i n e d  t o  d e t e r -  

mine  i c e  m e l t i n g  c o n d i t i o n s .  The  i c e  f i e l d  i n  MSS 4 h a d  h i g h  
r e f l e c t a n c e ,  b u t  l a c y  a p p e a r a n c e  c h a r a c t e r i s t i c  o f  r o t t e n  ice .  
A p r o n o u n c e d  d e c r e a s e  i n  r e f l e c t a n c e  i s  n o t e d  i n  MSS-7. 
T h i s  i n d i c a t e s  m e l t i n g  c o n d i t i o n s .  A i r  t e m p e r a t u r e s  b o t h  
b e f o r e  a n d  a f t e r  t h e  ERTS-1 p a s s  c o n f i r m  m e l t i n g  c o n d i t i o n s .  
NOAA-2 VHRR c o n f i r m s  a  u n i f o r m  l a k e  t e m p e r a t u r e  a t  t h e  same 
t i m e  . 
REPORT D: 

The  f o l l o w i n g  i c e  f e a t u r e s  h a v e  b e e n  i d e n t i f i e d  f r o m  
17-18  F e b r u a r y  a n d  8 P 'arch 1 9 7 3  ERTS-1 MSS i m a g e s  o f  Lake  
E r i e  a n d  Lake  O n t a r i o  S h u g a ,  l j g h t  a n d  d a r k  m i l a s ,  f a s t  i c e ,  
i c e f o o t ,  i ce  b r e c c i e ,  b r a s h  i c e ,  f r a c t u r i n g ,  r i d g i n g ,  r a f t i n g ,  
s a s t r u g i ,  t haw h o l e s ,  r o t t e n  i c e ,  i c e  i s l a n d s ,  d r i e d  i c e  
p u d d l e s ,  hummocked i c e  l e a d s .  T h i s  a l l o w s  i c e  c o n d i t i o n  
f e a t u r e s  c h a r a c t e r i s t i c  o f  t h a w i n g  c o n d i t i o n s  t o  b e  d e t e c t e d .  
ERTS-I. i s  t h e  m o s t  o u t s t a n d i n g  l a k e s  i c e  r e c o n n a i s s a n c e  p l a t -  
fo rm y e t  d e v i s e d .  The  d e t a i l e d  i m a g e s  o f  l a k e  i c e  f e a t u r e s  
e x c e e d s  a n y  p r i o r  s e n s o r  p l a t f o r m  c o m b i n a t i o n  i n  t e r m s  o f  
i n t e r p r e t a b i l i t y  a n d  i n f o r m a t i o n  c o n t e n t .  By u s i n g  i t  i n  con-  
j u n c t i o n  w i t h  NOAA-2, i t  o u g h t  t o  r e v o l u t i o n i z e  t h e  i ce  f o r e -  
c a s t i n g  a b i l i t y  o f  hOAA's l a k e  f o r e c a s t e r s .  

REPORT E: 

U-2 a i r c r a f t  i m a g e r y  a n d  AOCM t r a n s f e r  s c o p e  a re  b e i n g  
u s e d  t o  map snow c o v e r  i n  t h e  F e a t h e r  R i v e r  w a t e r s h e d  a t  a  
s c a l e  o f  1 : 2 5 0 , 0 0 0  i n  o r d e r  t o  d e v e l o p  a  me thod  f o r  a n a l y z i n g  
ERTS-1 d a t a .  

Mapping o f  snow c o v e r  u s i n g  ERTS-1 p r o v e d  t o  be s i x  
times f a s t e r  t h a n  t h a t  d o n e  f rom U-2 p h o t o g r a p h y  i n  t h e  
Amer ican  a n d  F e a t h e r  R i v e r  B a s i n s  i n  C a l i f o r n i a .  ERTS-1 maps 
c a n  b e  u s e d  t o  p r o v i d e  a  r e l i a b l e  c h e c k  o r  c a l i b r a t i o n  s t a n d a r d  
f o r  d a i l y  VHRR d a t a  f rom NOAA-2 o v e r  t h e  same a r e a .  NOAA-2 
VHRH snow maps a r e  a b o u t  a s  e c o n o m i c a l  t o  make a s  ERTS-1 snow 
map!;, b u t  n o t  a s  a c c u r a t e .  VHRR maps a r e  u s u a l l y  w i t h  5% o f  
t h e  ERTS-1 a n d  i t s  c a r t o q r a p h i c  f i d e l i t y  make it o u t s t a n d i n g  
a s  a  snow mapp ing  s a t e l l i t e ,  I t  h a s  no p e e r  i n  t h i s  r e s p e c t .  
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S i n c e  i n v e s t i g a t i o n  d e p e n d s  on snow c o v e r  i n  s u b j e c t  
a r e a ,  d i r e c t  s t u d i e s  h a v e  n o t  y e t  begun.  However, i n v e s t i g a t o r s  
have  done  n e c e s s a r y  p r e l i m i n a r y  work,  i n c l u d i n g  s e t t i n g  up  
n e t w o r k  o f  snow d e p t h  r e p o r t e r s  and  a c q u i s i t i o n  o f  s u p p o r t i n g  
maps, a i r  p h o t o s ,  a n d  r a d a r  i m a g e r y ,  p r e l i m i n a r y  f i e l d  work 
i n  M a s s a c h u s e t t s  h a s  b e e n  done .  MSS p i c t u r e s  o f  s n o w - f r e e  
a r e a s  h a v e  b e e n  s t u d i e d .  
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$ TITLE: S t u d y  o f  M o n i t o r i n g  F r e s h  Water  R e s o u r c e s  

i I ABSTRACT 060-10: 

S t u d y  t h e  f e a s i b i l i t y  o f  m o n i t o r i n g  a l g a l  g r o w t h  and  
s i l t i n g  i n  Kansas  r e s e r v o i r s  by  c o r r e l a t i n g  w a t e r  c o l o r  a s  

L d e t e r m i n e d  from ERTS imagery  w i t h  g round  measurements  o f  s u s -  
f pended s o l i d s ,  c h l o r o p h y l l  c o n c e n t r a t i o n s ,  and c o n t e n t  o f  
P p o t a s s i u m ,  p h o s p h a t e  and  n i t r a t e  i o n s .  

1 
A .  

REPORT A: 
F i, 
! Samples  i n v o l v i n g  t e n  s t a t i o n s  h a v e  been  c o l l e c t e d  on 

i b o t h  P e r r y  and  T u t t l e  C r e e k s  d u r i n g  f o u r  o v e r f l i g h t s  i n  t h i s  
B r e p o r t  p e r i o d .  Most images  o f  P e r r y  and T u t t l e  Creek  R e s e r v o i r s  

h a v e  b e e n  l e v e l  s l i c e d  on i d s c s ,  and d e n s i t y  measurements  
t 
1 ,. c o r r e s p o n d i n g  t o  sample  s t a t i o n s  a r e  b e i n g  compared w i t h  r e s u l t s  

1:- o f  sample  a n a l y s i s .  A l l  d a t a  a r e  b e i n g  p l a c e d  on c o m p u t e r  
l c a r d s  f o r  u s e .  I n i t i a l  c o v e r a g e  i n d i c a t e s  s t r o n g  q u a l i t a t i v e  

c o r r e l a t i o n  between f i l m  d e n s i t y  and t u r b i d i t y .  

REPORT B: 

. - -. C o r r e l a t i o n s  o f  r e f l e c t a n c e  v e r s u s  s e c c h i  d i s k  d e p t h  
and  t o t a l  s u s p e n d e d  s o l i d s  h a v e  s t a y e d  a b o u t  t h e  same a l t h o u g h  
new d a t a  h a v e  been  o b t a i n e d  s i n c e  r e p o r t  g i v e n  a t  8 / 7 3  ERTS-1 
symposium. T o t a l  s u s p e n d e d  s o l i d s  r e l a t i o n s h i p s  a r e  u s a b l e  
up t o  a p p r o x i m a t e l y  7 5  ppm. 

REPORT C:  

Work p e r f o r m e d  d u r i n g  t h e  s ix-month  p e r i o d  i s  r e p o r t e d .  
Two d i f f e r e n t  s e n s o r  p r o d u c t s  h a v e  b e e n  compared w i t h  g round-  
t r u t h  i n f o r m a t i o n .  L e v e l  s l i c e d  MSS images  o f  Kansas  r e s e r v o i r s  
have  b e e n  u s e d  i n  c o n s t r u c t i n g  g r a p h s  which show t h e  r e l a t i o n  

a* 
s# between t o t a l  s u s p e n d e d  s o l i d s  and g r a y  l e v e l .  S i m i l a r  g r a p h s  

have  been  made u s i n g  CCT o u t p u t .  The two t e c h n i q u e s  a l l  
compared by n o r m a l i z i n g  t h e  g r a y  l e v e l  g r a p h s  t o  f i t  t h e  CCT 
d e r i v e d  g r a p h s .  I t  i s  c o n c l u d e d  t h a t  a  l e v e l - s l i c i n g  t e c h n i q u e  
can  r e l i a b l y  d u p l i c a t e  r e s u l t s  o b t a i n e d  f rom C C T ' s .  


	0001A02.JPG
	0001A02.TIF
	0001A03.TIF
	0001A04.TIF
	0001A05.TIF
	0001A06.TIF
	0001A07.TIF
	0001A08.TIF
	0001A09.TIF
	0001A10.TIF
	0001A11.TIF
	0001A12.TIF
	0001A13.TIF
	0001A14.TIF
	0001B01.TIF
	0001B02.TIF
	0001B03.TIF
	0001B04.TIF
	0001B05.TIF
	0001B06.TIF
	0001B07.TIF
	0001B08.TIF
	0001B09.TIF
	0001B10.TIF
	0001B11.TIF
	0001B12.TIF
	0001B13.TIF
	0001B14.TIF
	0001C01.TIF
	0001C02.TIF
	0001C03.TIF
	0001C04.TIF
	0001C05.TIF
	0001C06.TIF
	0001C07.TIF
	0001C08.TIF
	0001C09.TIF
	0001C10.TIF
	0001C11.TIF
	0001C12.TIF
	0001C13.TIF
	0001C14.TIF
	0001D01.TIF
	0001D02.TIF
	0001D03.TIF
	0001D04.TIF
	0001D05.TIF
	0001D06.TIF
	0001D07.TIF
	0001D08.TIF
	0001D09.TIF
	0001D10.JPG
	0001D10.TIF
	0001D11.TIF
	0001D12.TIF
	0001D13.TIF
	0001D14.TIF
	0001E01.TIF
	0001E02.TIF
	0001E03.TIF
	0001E04.TIF
	0001E05.TIF
	0001E06.TIF
	0001E07.TIF
	0001E08.TIF
	0001E09.TIF
	0001E10.TIF
	0001E11.TIF
	0001E12.TIF
	0001E13.TIF
	0001E14.TIF
	0001F01.TIF
	0001F02.TIF
	0001F03.TIF
	0001F04.TIF
	0001F05.TIF
	0001F06.TIF
	0001F07.TIF
	0001F08.TIF
	0001F09.TIF
	0001F10.TIF
	0001F11.TIF
	0001F12.TIF
	0001F13.TIF
	0001F14.TIF
	0001G01.TIF
	0001G02.TIF
	0001G03.TIF
	0001G04.TIF
	0001G05.TIF
	0001G06.TIF
	0001G07.TIF
	0001G08.TIF
	0001G09.TIF
	0001G10.TIF
	0001G11.TIF
	0001G12.TIF
	0001G13.TIF
	0001G14.TIF
	0002A02.TIF
	0002A03.TIF
	0002A04.TIF
	0002A05.TIF
	0002A06.TIF
	0002A07.TIF
	0002A08.TIF
	0002A09.TIF
	0002A10.TIF
	0002A11.TIF
	0002A12.TIF
	0002A13.TIF
	0002A14.TIF
	0002B01.TIF
	0002B02.TIF
	0002B03.TIF
	0002B04.TIF
	0002B05.TIF
	0002B06.TIF
	0002B07.TIF
	0002B08.TIF
	0002B09.TIF
	0002B10.TIF
	0002B11.TIF
	0002B12.TIF
	0002B13.TIF
	0002B14.TIF
	0002C01.TIF
	0002C02.TIF
	0002C03.TIF
	0002C04.TIF
	0002C05.TIF
	0002C06.TIF
	0002C07.TIF
	0002C08.TIF
	0002C09.TIF
	0002C10.TIF
	0002C11.TIF
	0002C12.TIF
	0002C13.TIF
	0002C14.TIF
	0002D01.TIF
	0002D02.TIF
	0002D03.TIF
	0002D04.TIF
	0002D05.TIF
	0002D06.TIF
	0002D07.TIF
	0002D08.TIF
	0002D09.TIF
	0002D10.TIF
	0002D11.TIF
	0002D12.TIF
	0002D13.TIF
	0002D14.TIF
	0002E01.TIF
	0002E02.TIF
	0002E03.TIF
	0002E04.TIF
	0002E05.TIF
	0002E06.TIF
	0002E07.TIF
	0002E08.TIF
	0002E09.TIF
	0002E10.TIF
	0002E11.TIF
	0002E12.TIF
	0002E13.TIF
	0002E14.TIF
	0002F01.TIF
	0002F02.TIF
	0002F03.TIF
	0002F04.TIF
	0002F05.TIF
	0002F06.TIF
	0002F07.TIF
	0002F08.TIF
	0002F09.TIF
	0002F10.TIF
	0002F11.TIF
	0002F12.TIF
	0002F13.TIF
	0002F14.TIF
	0002G01.TIF
	0002G02.TIF
	0002G03.TIF
	0002G04.TIF
	0002G05.TIF
	0002G06.TIF
	0002G07.TIF
	0002G08.TIF
	0002G09.TIF
	0002G10.TIF
	0002G11.TIF
	0002G12.TIF
	0002G13.TIF
	0002G14.TIF
	0003A02.TIF
	0003A03.TIF
	0003A04.TIF
	0003A05.TIF
	0003A06.TIF
	0003A07.TIF
	0003A08.TIF
	0003A09.TIF
	0003A10.TIF
	0003A11.TIF
	0003A12.TIF
	0003A13.TIF
	0003A14.TIF
	0003B01.TIF
	0003B02.TIF
	0003B03.TIF
	0003B04.TIF
	0003B05.TIF
	0003B06.TIF
	0003B07.TIF
	0003B08.TIF
	0003B09.TIF
	0003B10.TIF
	0003B11.TIF
	0003B12.TIF
	0003B13.TIF
	0003B14.TIF
	0003C01.TIF
	0003C02.TIF
	0003C03.TIF
	0003C04.TIF
	0003C05.TIF
	0003C06.TIF
	0003C07.TIF
	0003C08.TIF
	0003C09.TIF
	0003C10.TIF
	0003C11.TIF
	0003C12.TIF
	0003C13.TIF
	0003C14.TIF
	0003D01.TIF
	0003D02.TIF
	0003D03.TIF
	0003D04.TIF
	0003D05.TIF
	0003D06.TIF
	0003D07.TIF
	0003D08.TIF
	0003D09.TIF
	0003D10.TIF
	0003D11.TIF
	0003D12.TIF
	0003D13.TIF
	0003D14.TIF
	0003E01.TIF
	0003E02.TIF
	0003E03.TIF
	0003E04.TIF
	0003E05.TIF
	0003E06.TIF
	0003E07.TIF
	0003E08.TIF
	0003E09.TIF
	0003E10.TIF
	0003E11.TIF
	0003E12.TIF
	0003E13.TIF
	0003E14.TIF
	0003F01.TIF
	0003F02.TIF
	0003F03.TIF
	0003F04.TIF
	0003F05.TIF
	0003F06.TIF
	0003F07.TIF
	0003F08.TIF
	0003F09.TIF
	0003F10.TIF
	0003F11.TIF
	0003F12.TIF
	0003F13.TIF
	0003F14.TIF
	0003G01.TIF
	0003G02.TIF
	0003G03.TIF
	0003G04.TIF
	0003G05.TIF
	0003G06.TIF
	0003G07.TIF
	0003G08.TIF
	0003G09.TIF
	0003G10.TIF
	0003G11.TIF
	0003G12.TIF
	0003G13.TIF
	0003G14.TIF
	0004A02.TIF
	0004A03.TIF
	0004A04.TIF
	0004A05.TIF
	0004A06.TIF
	0004A07.TIF
	0004A08.TIF
	0004A09.TIF
	0004A10.TIF
	0004A11.TIF
	0004A12.TIF
	0004A13.TIF
	0004A14.TIF
	0004B01.TIF
	0004B02.TIF
	0004B03.TIF
	0004B04.TIF
	0004B05.TIF
	0004B06.TIF
	0004B07.TIF
	0004B08.TIF
	0004B09.TIF
	0004B10.TIF
	0004B11.TIF
	0004B12.TIF
	0004B13.TIF
	0004B14.TIF
	0004C01.TIF
	0004C02.TIF
	0004C03.TIF
	0004C04.TIF
	0004C05.TIF
	0004C06.TIF
	0004C07.TIF
	0004C08.TIF
	0004C09.TIF
	0004C10.TIF
	0004C11.TIF
	0004C12.TIF
	0004C13.TIF
	0004C14.TIF
	0004D01.TIF
	0004D02.TIF
	0004D03.TIF
	0004D04.TIF
	0004D05.TIF
	0004D06.TIF
	0004D07.TIF
	0004D08.TIF
	0004D09.TIF
	0004D10.TIF
	0004D11.TIF
	0004D12.TIF
	0004D13.TIF
	0004D14.TIF
	0004E01.TIF
	0004E02.TIF
	0004E03.TIF
	0004E04.TIF
	0004E05.TIF
	0004E06.TIF
	0004E07.TIF
	0004E08.TIF
	0004E09.TIF
	0004E10.TIF
	0004E11.TIF
	0004E12.TIF
	0004E13.TIF
	0004E14.TIF
	0004F01.TIF
	0004F02.TIF
	0004F03.TIF
	0004F04.TIF
	0004F05.TIF
	0004F06.TIF
	0004F07.TIF
	0004F08.TIF
	0004F09.TIF
	0004F10.TIF
	0004F11.TIF
	0004F12.TIF
	0004F13.TIF
	0004F14.TIF
	0004G01.TIF
	0004G02.TIF
	0004G03.TIF
	0004G04.TIF
	0004G05.TIF
	0004G06.TIF
	0004G07.TIF
	0004G08.TIF
	0004G09.TIF
	0004G10.TIF
	0004G11.TIF
	0004G12.TIF
	0004G13.TIF
	0004G14.TIF
	0005A02.TIF
	0005A03.TIF
	0005A04.TIF
	0005A05.TIF
	0005A06.TIF
	0005A07.TIF
	0005A08.TIF
	0005A09.TIF
	0005A10.TIF
	0005A11.TIF
	0005A12.TIF
	0005A13.TIF
	0005A14.TIF
	0005B01.TIF
	0005B02.TIF
	0005B03.TIF
	0005B04.TIF
	0005B05.TIF
	0005B06.TIF
	0005B07.TIF
	0005B08.TIF
	0005B09.TIF
	0005B10.TIF
	0005B11.TIF
	0005B12.TIF



